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F R O N T  M A T T E R

An Open Statement on Knowledge

This book is released openly, without paywall or copyright
restriction on the sharing of its contents, on the conviction that
knowledge of this kind should be open source.

The framework developed in these pages addresses questions that matter for
many people who will never have access to the institutional channels through
which such analysis usually flows. The investment-management apparatus
deployed at institutional scale has, throughout the post-war period, operated
in significant part as a closed system, with the analytical work available only to
those who can afford the fees of major asset managers, the subscription costs
of premium research, or the tuition of business schools that transmit the stan-
dard paradigm. The closure has served the institutions that benefit from it; it
has not served the broader public whose savings, pensions, and economic
positions depend on the same dynamics the institutions analyze.

The framework developed here is, in the precise sense argued throughout
the book, an alternative to the standard paradigm. The alternative is more
rigorous than what it replaces, and it is timely given the structural conditions
of the present period. Whatever value the framework has, it should be avail-
able to anyone who can use it.

This book is therefore released under terms permitting:

Free reading, downloading, and sharing of the complete text·

Free quotation and citation in academic and professional work, with
appropriate attribution

·

Free translation into other languages, with the translation similarly
released openly

·

Free use of the analytical apparatus for personal investment decision-
making, and for academic research and teaching

·



Professional use is not included in that grant. Deploying the analytical appa-
ratus in advisory work, or in any other setting where it informs services
provided to clients for a fee, requires a royalty arrangement with SIM
Research Institute AG. The same applies to commercial use in proprietary
investment products. The distinction is deliberate and it is narrow: reading the
book, quoting it, teaching from it, translating it, and using the framework to
manage one’s own capital are all free and are meant to stay free. Earning a fee
from the apparatus is the case that carries an obligation back to the work.

The standard expectations of attribution apply: this work should be cited as
a work by Elena Steiner and Nicolas Bürkler, published under the imprint of
SIM Research Institute AG. Use of the framework in academic contexts should
attribute it appropriately.

The framework is also released in an unfinished state. It is finished in the
sense of being substantial enough to share; it is not finished in the sense of
being polished, complete, or above critique. We invite engagement, comment,
improvement, clarification, disagreement, from anyone who finds the frame-
work interesting enough to engage with seriously. The conversation that the
framework’s full development requires has not yet begun; the publication of
this book is intended as a contribution to starting it.

A word on the personal context. This book has been completed two years
following the loss of Elena Steiner, who was both my wife and the principal
intellectual collaborator on the work this book represents. The framework’s
full development was always going to be a collaborative project; her death has
changed the shape of that collaboration but not the conviction that the work
should be done. This book is what I have been able to produce alone, with the
support of AI tools and the various forms of help that the acknowledgments
section records, in the time since the work became possible again.

For Elena. For the people who helped. For whatever the conversation that
this book starts may eventually produce.

Nicolas Bürkler
SIM Research Institute AG
Switzerland, 2026



F R O N T  M A T T E R

Notation

The framework spans seven parts and two scales, and a symbol
table is therefore not a courtesy but a necessity. Symbols are
grouped by the part in which they are established. Four overloads
are deliberate and are marked as such; every other collision
present in the source material has been removed.

The aggregate framework, Parts I to V

SYMBOL MEANING

Aggregate output. Overloaded, see the note below

Total capital, 

Real capital, the productive stock

Financial capital, claims written against the productive stock

Capital saturation, . Overloaded, see below

Real and financial saturation,  and 

Saturation level of real capital, shifted by innovation

Savings rate

Population growth rate

Attainable system return on real capital

Share of savings entering financial capital

Equilibrium indicator, 

Transition intensity out of saturation, increasing in 
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Capital-cycle phase, directional

Market phase, recurrent within 

Regime generator, block-structured and time-
inhomogeneous

Market-phase generator conditional on the capital-cycle
phase

Generator of the continuous dynamics

Ratio of the gold price to a broad equity index

Health of Nations Indicator

HoNI dimensional scores: financial, international, real

HoNI dimensional weights
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m π
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The field-theoretic construction, Part II

SYMBOL MEANING

Generic variable under logistic growth, Section 5.1

Carrying capacity, the saturation level of 

Intrinsic growth rate of the logistic

Money supply, velocity, price level, transaction quantity, as
the quantity equation is customarily written at (7.1)

Transaction frequency, Sections 7.2 and 7.3

Lagrangian of the economic system

Action, 

Generalized coordinates and their time derivatives

Dynamics of output, real capital, financial capital

Exogenous growth rates of the model Chapter 4 refutes
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The optimization apparatus, Part V

SYMBOL MEANING

Allocation vector across instruments. Overloaded, see below

Return of instrument  in regime 

Market-view weight on regime 

Mandate target return in regime 

Achieved portfolio return in regime 

Regime-weighted squared-shortfall objective

Count of instruments, count of regimes

Lower and upper bound on structural group 

Stability parameter of an alpha-stable distribution

Skewness parameter of an alpha-stable distribution

The personal balance sheet, Part VI

SYMBOL MEANING

Personal state vector. Overloaded, see below

Liquid financial wealth

Real or illiquid assets

Income-producing real assets only

Debt

Debt not secured on the residence

x
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Personal net worth, 

Drawable wealth, the base the independence test admits

Expertise, network, health

Ceilings on expertise and network

Standard-of-living habit. Overloaded, see below

Habit intensity in 

Habit adjustment speed

Lift to the network ceiling from expertise, wealth, habit

Time shares across earning, learning, networking, recovery

Leisure residual

Overwork threshold

Consumption

Education and network spend

Amortization

Income scale at unit capitals and full earning time

Income exponents on expertise, network, health

Role weights over Gain, Income, Stabilization, Protection

Scalar risk tilt, valid only with the regime layer off

Convex admissible set for the role weights

Impulse interventions, chosen by the planner

Transaction cost of an intervention
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Role returns and covariances by regime pair

Goal region 

Deadline of goal 

Failure tolerance of goal 

Funding ratio. Overloaded, see below

Desired lifestyle spend, net of mortgage service

Sustainable withdrawal yield

Operating yield on real assets

Drawable haircuts; the residence enters at zero

Haircut applied to human capital in the funding ratio

Down-payment fraction

Affordability share of income for debt service

Stressed rate used in the serviceability test

Maintenance charge on real assets

Human capital

Sensitivity of human capital to the Gain role

Costate, the marginal value of a capital at the optimum

Exchange rate between two uses of an hour

Utility discount rate, relative risk aversion

Leisure weight in the objective

Bequest function
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Posterior over the regime pair given indicators to date

Brownian increments

On the overloaded symbols
Four symbols carry more than one meaning. In each case renaming would
have cost more than it bought, and the scale at which any given equation
operates is unambiguous in context.

 is aggregate output in Parts I to V and personal income in Part VI.
Both are the standard notation in their own literature. Renaming the aggregate
would break correspondence with the field-theoretic sources on which Part II
rests; renaming the personal would break correspondence with the house-
hold-finance literature. The two never appear in the same equation.

 is the capital-saturation ratio in Parts I to V and the standard-of-living
habit in Part VI. This collision is less comfortable than the first, and we let it
stand for a reason beyond convenience. The two objects are structurally anal-
ogous. Each is a stock that ratchets upward, each raises the level of activity
the system must sustain merely to stand still, and each is the quantity whose
accumulation eventually forces an adjustment. A reader may treat the shared
symbol as a mnemonic rather than an accident.

 is the allocation vector in Part V and the personal state vector in Part
VI. Both are the conventional letter for the object being solved for.

 is the curve-optimization objective in Part V and the funding ratio in
Part VI. Both are established usages, and the two appear more than three
hundred pages apart.

Renames carried from the source material
The personal part was renamed during preparation to remove collisions that
were genuine rather than tolerable. Education and network spend are  and

, not  and , because  is the market phase. Amortization is  and
the income scale , freeing the parameters the three-driver construction
uses. The affordability share is , because  is an income exponent. Drawable
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haircuts are  and , because  is the habit intensity. The bequest is ,
because  is a buffer. Brownian increments are , freeing  entirely.
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P A R T  I

The Inadequacy of Standard
Theory
Why the received apparatus fails at its foundations rather
than at its edges.

1 Introduction

2 The Epistemological Problem

3 The Formal-Logical Refutation of Standard Theory

4 The Failure of Standard Growth Models
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C H A P T E R  1

Introduction

This chapter states the five propositions the book advances, says
why the standard framework has survived its own inadequacies
for so long, and sets out what is at stake for the three audiences
the argument addresses. It closes with the structure of the
volume and an account of whose voice the reader is reading.

1.1 The State of Investment Theory in the Early Twenty-
First Century

Modern investment theory rests on a configuration of ideas that has remained
substantially unchanged since the 1970s. At its center sits Modern Portfolio
Theory, formulated by Markowitz in 1952, which treats portfolio construction
as a mathematical optimization problem in which expected return is maxi-
mized for a given level of variance. Around this center cluster the Capital Asset
Pricing Model of Sharpe and Lintner, which proposes that the expected return
of any asset is a linear function of its covariance with the market; the Efficient
Market Hypothesis of Fama, which holds that asset prices reflect all available
information and that systematic outperformance is therefore impossible; and
the Black-Scholes-Merton framework for derivative pricing, which extends the
assumptions of normal returns and continuous markets into the domain of
contingent claims. Around these theoretical commitments has grown an enor-
mous infrastructure of practice: Value-at-Risk methodologies for risk manage-
ment, benchmark-relative performance measurement for asset managers,
mean-variance optimization software for institutional allocation, and a regula-
tory apparatus that requires institutional investors to operate within frame-
works derived from this foundational structure.
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This configuration has come under sustained strain since the financial crisis
of 2008, and again during the policy responses that followed. Tail events that
the Gaussian risk models declared statistically nearly impossible have arrived
with frequency. Correlations between asset classes presumed to be uncorre-
lated have collapsed toward unity at exactly the moments when their inde-
pendence was most needed. Benchmark-relative performance measurement,
applied during periods of central-bank-driven asset-price inflation, has
rewarded the managers most willing to ride policy-supported valuations and
punished those who recognized the unsustainability of the trajectory. The risk
management apparatus has produced excursions from its own confidence
bounds at rates that, on the theory’s own terms, should have been impossible.

The institutional and academic response to these strains has been substan-
tial in volume but limited in depth. Adjustments have been proposed:
Conditional Value-at-Risk in place of Value-at-Risk, robust optimization in
place of mean-variance optimization, behavioral overlays in place of pure
rational-expectations modeling, Bayesian priors in place of frequentist statis-
tics. These adjustments operate within the existing framework rather than
outside it. They retain the assumption that markets are well-behaved enough
for moment-based statistical description, that the investor is fundamentally
passive, that the regulator’s task is to enforce statistical risk limits rather than
to question the framework within which risk itself is defined, and that the
major historical developments of the past few centuries are essentially irrele-
vant to portfolio decisions made today.

Meanwhile, the actual environment in which capital is now deployed bears
decreasing resemblance to the environment for which the standard frame-
work was designed. Global debt-to-GDP ratios are at levels not seen since the
period before the world wars. The reserve-currency hegemony that has
anchored the international financial system for eight decades shows clear
signs of strain. Central banks have, over the past quarter-century, abandoned
the role of restraining credit creation and adopted the role of supporting asset
prices, with consequences for the relationship between financial and real
activity that the standard models cannot describe. Geopolitical alignments are
shifting in ways that affect the very jurisdictions in which capital is held.
Currency systems are beginning to fracture along lines that do not correspond
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to any of the historical configurations the data window of standard models
contains.

A theory of investment that cannot describe this environment is not, in any
practically meaningful sense, a theory of investment for our time.

1.2 The Thesis of This Book
We argue, in this book, five propositions and the connections among them.

The first is that the foundational commitments of standard investment
theory are not merely problematic but formally inconsistent. The Efficient
Market Hypothesis, in its most influential formulations, contains a contradic-
tion with the very definition of the market it claims to describe. The Arbitrage
Pricing Theory, in its standard construction, reduces to a tautology under arbi-
trary specification of risk factors. The mean-variance framework presupposes
a class of return distributions that empirical financial data do not satisfy and
have never satisfied. The Value-at-Risk apparatus produces structural failures
at exactly the points where its outputs are most consequential. These are not
empirical disagreements about how well the theories fit the data. They are
formal-logical and mathematical problems with the theories themselves, and
we will demonstrate them in Chapter 3 with the necessary rigor.

The second proposition is that an alternative theoretical framework exists,
one which describes economic dynamics as a coupled system of differential
equations derived from a Lagrangian formulation. This framework, originating
in Heribert Genreith’s macroeconomic field theory of 2012 and extended in
our own work to include the dynamics of financial capital as a state variable
distinct from real capital, produces a three-body system whose behavior,
including the existence of capital saturation thresholds, the dynamics of real-
financial decoupling, and the structural origin of cyclic phenomena, emerges
from the formalism rather than being imposed upon it. The framework is
consistent with the empirical record of the past several centuries in ways that
the standard growth models, by their mathematical construction, cannot be.

The third proposition is that the framework is operationalizable. Investment
decisions under capital saturation require an allocation methodology that can
handle regime-dependent return profiles, nonlinear mandate specifications,
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asymmetric loss preferences, and a constraint structure that integrates the
structural variables the theory identifies as load-bearing. Mean-variance opti-
mization and its successors cannot handle these requirements, by construc-
tion. A different optimization framework, which we call curve optimization,
can. We develop it in full in Part V of this book.

The fourth proposition is that the framework is timely. The European-
expansion cycle that has dominated the world economic system since approx-
imately the fifteenth century is, on the empirical evidence of the past seven
centuries of real-return data, in its saturation phase. Capital-to-GDP ratios in
the major developed economies have exceeded, in some cases substantially,
the levels at which historical regime transitions have occurred. Investment
positioning that proceeds as if the next decade will resemble the last four
decades is positioning that is taking an empirical bet that the framework’s
predictions are wrong. We argue that the bet is mispriced.

The fifth proposition is that the framework is scale-invariant, and that this is
a testable property rather than a decorative one. The structural claim of Part II
is that economic systems exhibit self-similar dynamics across scales, from the
epochal cycle down through the hegemonic, capital, innovation, credit and
business cycles. If that claim is sound, the framework’s objects must have
referents at the smallest scale at which economic decisions are actually
made, which is a single balance sheet. Accumulation must outrun the base
that services it, saturation must bind, ceilings must move, and the tail rather
than the mean must decide positioning, in one life as in one economy. Part VI
carries the apparatus down to that scale and solves the resulting control prob-
lem. We regard this as the framework’s most exposed claim, because a failure
there would be evidence against the self-similarity on which Parts II through V
rest, and not merely a failure of application.

Several of these propositions, considered separately, have been advanced
in various forms by various authors over the past several decades. The contri-
bution of this book is the integration of them into a single coherent framework:
a critique grounded in formal logic and methodology rather than in empirical
complaint; a constructive alternative built on rigorous mathematical founda-
tions; an operational engine that translates the theory into portfolio practice;
an empirical anchoring in the long historical record that connects the frame-
work to the world in which it must operate; and a demonstration that the
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same apparatus governs a single life, which is the strongest test of the self-
similarity the framework asserts.

1.3 The Timeliness of the Framework
One might reasonably ask why, if the standard framework is as deeply flawed
as we will argue, it has remained dominant for so long. The answer involves
three factors that have, in combination, sustained the standard framework
against its own inadequacies.

The first is institutional. The infrastructure of investment management,
meaning regulatory requirements, performance measurement conventions,
fiduciary standards, fee structures and educational curricula, has been built
around the standard framework over the course of seven decades. Any institu-
tion attempting to operate outside this framework faces costs that an institu-
tion operating within it does not face: justification to regulators of why stan-
dard methodologies are not being used, explanation to clients of why bench-
marks are not being tracked, defense in litigation of choices that depart from
established practice. The standard framework persists in part because the
cost of departing from it is borne by departing institutions while the cost of
remaining within it is socialized across the industry.

The second is pedagogical. The standard framework is taught in essentially
every business school and finance program in the world. Practitioners trained
in this framework form the population from which institutional decision-
makers are drawn. The framework’s persistence is therefore self-reinforcing:
the decision-makers who would need to recognize its inadequacies are
precisely the decision-makers who were trained to take its assumptions for
granted. Alternative frameworks have existed and have been published,
among them Soros’s reflexivity, Mandelbrot’s fractal finance, Minsky’s finan-
cial instability hypothesis and the systems-theoretic literature out of St. Gallen
and elsewhere, but none has displaced the standard framework in the curric-
ula that produce the next generation of practitioners.

The third factor is environmental. The standard framework was constructed
during a period, the second half of the twentieth century and particularly the
post-Bretton Woods era, in which the United States was the unchallenged
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global hegemon, in which the dollar was unquestionably the world reserve
currency, in which financial markets had not yet reached the saturation levels
that produce the dynamics the framework cannot describe, in which inflation
was either suppressed or transitional, and in which equity markets followed a
multi-decade secular trend that made benchmark-relative measurement
appear sensible. The framework was, in other words, designed for and tested
against an environment that was unusually congenial to its assumptions. It
worked, in the sense of producing tolerable results for a tolerable number of
institutional investors, for as long as that environment persisted.

That environment is ending. The empirical signatures of late-cycle satura-
tion are present in the contemporary data: elevated volatility, declining real
productivity growth in the major economies, currency strain, capital flight from
saturated jurisdictions toward jurisdictions that have not yet reached satura-
tion, and the search for an alternative reserve arrangement. The institutional
and pedagogical inertia that has sustained the framework against its theoreti-
cal inadequacies will continue to operate, but it will operate against a deterio-
rating empirical environment in which the framework’s failures become
increasingly difficult to obscure. The 2008 crisis was, on this reading, an early
warning rather than a one-off; the subsequent decade and a half has been a
series of policy interventions intended to defer the consequences without
addressing the underlying dynamics; and the window during which deferral
remains possible is finite and, on the framework’s own analysis, closing.

For an investor or an institution facing the next decade, the question is not
whether to engage with these dynamics but how. The choice to remain
entirely within the standard framework is itself an empirical bet, and increas-
ingly a bet against the framework’s own assumptions.

1.4 What Is at Stake
The argument we make has implications for three audiences, which we briefly
characterize here.

For academic finance, the implications are methodological. We argue
that finance, as currently practiced as a discipline, is operating with a method-
ological apparatus that was developed at the high point of mid-twentieth-
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century critical rationalism and inherited that movement’s assumptions about
objectivity, falsifiability, and the applicability of natural-science methods to
social systems. Those assumptions are inappropriate for the reflexive, evolv-
ing, structurally heterogeneous systems that the discipline studies. We do not
propose to abandon mathematical rigor: quite the opposite, since the
constructive framework we offer is more mathematically demanding than the
framework it replaces. We propose that mathematical rigor be applied within
an epistemological frame that recognizes the actual character of the systems
under study, which is the frame we describe in Chapter 2 as critical pragma-
tism. This is not a minor adjustment to the standard methodology; it is a
methodological reset, and we will argue for it on its merits.

For institutional investors and policy practitioners, the implications are
operational. The framework we develop produces specific differences in port-
folio construction, in risk assessment, in mandate specification, and in the
evaluation of investment opportunities. These differences are not marginal; in
many cases they are categorical. An institution that adopts the framework will
hold materially different portfolios than an institution operating on the stan-
dard framework, will measure performance against materially different refer-
ences, and will respond to changes in the environment in materially different
ways. Whether these differences produce superior outcomes is, on the
framework’s own epistemological commitments, a question that can only be
answered by living through the next cycle. But the framework has been in
productive use at several major Swiss institutional investors since the found-
ing of SIM Research Institute in 2014, in mandates totaling substantial assets
under management; its operational viability is established; and the present
book establishes it definitively in the published record.

For the policy reader, the implications concern the framework’s diagnos-
tic power. The Health of Nations Indicator we describe in Part III provides a
measurement apparatus for evaluating economic health that does not depend
on the assumptions of permanent expansion that are built into standard
national accounts and standard macroeconomic models. The framework’s
analysis of the relationship between monetary policy, asset prices, and corpo-
rate profit margins, developed in Chapter 14, produces specific predictions
about the political and economic fork between the deferral of debt-cycle
correction and its eventual resolution. The framework’s hegemonic-cycle
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analysis produces specific predictions about the trajectory of the current
international order. None of these predictions is offered with the false preci-
sion of a forecast. All of them are offered as model outputs whose assump-
tions are explicit and whose track record over the coming decade will be
testable.

1.5 Structure of the Book

This book is organized in seven parts, designed to be read in sequence but
also designed to permit selective use by readers whose interests are concen-
trated in particular domains.

Part I establishes the inadequacy of standard investment theory. After this
introduction, Chapter 2 lays out the epistemological frame within which the
rest of the book operates, arguing for the relevance of systems theory and crit-
ical pragmatism to a domain that the standard framework has treated as
susceptible to natural-science methods. Chapter 3 presents the formal-logical
refutations of the central tenets of standard theory: the contradiction in the
Efficient Market Hypothesis, the tautology in Arbitrage Pricing Theory, the
unsuitability of the Gaussian assumption to the empirical character of finan-
cial returns, and the structural failure of Value-at-Risk at the points where its
outputs matter most. Chapter 4 extends the critique to the macroeconomic
growth models on which institutional investors and policymakers depend,
showing that these models, including the framework used by the International
Monetary Fund and inherited by most institutional analytic apparatus, are
mathematically incapable of describing the phase transitions that constitute
the most important features of the economic environment.

Part II constructs the alternative. Chapter 5 introduces the systems-theo-
retic conceptual framework: discontinuous capacity limits, fractal adaptive
cycles, the Holling model of panarchy as it applies to socioeconomic systems.
Chapter 6 demonstrates that the European expansion of the past six centuries
exhibits the empirical signatures of a fractal adaptive cycle now approaching
saturation, drawing on the eight-century real-return record assembled by
Officer and Williamson and on the frequency analysis of that record that
produces the cycle hierarchy we will use throughout the book. Chapter 7
develops the Lagrangian formulation of economic dynamics, building on
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Heribert Genreith’s two-equation field-theoretic framework and extending it
to three coupled equations through the introduction of financial capital as a
state variable distinct from real capital. Chapter 8 analyzes the dynamics of
the resulting three-body system, deriving the capital saturation thresholds
and the real-financial decoupling dynamics that emerge from the formalism.
Chapter 9 connects the model to the empirical cycle hierarchy. Chapter 10
bridges from theory to measurement, establishing what observable quantities
correspond to the model’s state variables and how the cycle structure is
operationalized.

Part III anchors the framework in empirical observation. Chapter 11
presents the eight-century real-return record in extended treatment. Chapter
12 develops the Health of Nations Indicator as the operationalization of capi-
tal saturation as a measurable, country-by-country indicator, with extended
case studies of the major economies. Chapter 13 extends the analysis to the
dynamics of hegemonic transition. Chapter 14 demonstrates the framework’s
diagnostic power on a contemporary policy-relevant question, the relationship
between monetary policy, asset prices, and corporate profit margins.

Part IV translates the theoretical framework into strategic principles.
Chapter 15 develops the conceptual frame for Strategic Investment
Management as an alternative to the standard asset-allocation paradigm,
including the competence hypothesis that places the investor’s judgment and
capability at the center of the discipline. Chapter 16 lays out the six dimen-
sions of environment analysis through which the strategic investor under-
stands the conditions in which capital is being deployed. Chapter 17 applies
strategic theory, drawn from military and managerial traditions, to the specific
problem of investment under late-cycle conditions. Chapter 18 establishes
the three sources of investment return and shows how their relative contribu-
tion shifts predictably across the cycle.

Part V is the operational core. Chapter 19 documents the failure of mean-
variance optimization at regime transitions. Chapter 20 develops the regime-
conditional return-profile apparatus that the operational framework requires.
Chapters 21 and 22 develop the curve optimization framework in full mathe-
matical detail, with the first establishing the formulation and the second
analyzing the framework’s theoretical properties. Chapter 23 presents the
regime-conditional allocation matrices that the framework produces. Chapter
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24 treats the portfolio role of gold in depth, connecting the framework’s theo-
retical apparatus to gold’s structural role as the framework’s protection-class
instrument. Chapter 25 extends the analysis to commodity allocation across
the cycle phases. Chapter 26 differentiates the framework’s application
across investor types and institutional categories.

Part VI takes the apparatus down to a single balance sheet. Chapter 27
argues that the descent from an economy to a person is an instantiation of the
framework’s self-similarity claim rather than an analogy to it. Chapter 28
specifies the personal state, the three forms of wealth, the three non-financial
capitals and the standard-of-living habit, together with the two budgets and
the portfolio in role space. Chapter 29 gives the dynamics and states the goals
as regions. Chapter 30 turns the specification into a solvable problem, with
feasibility as a probability and a tail constraint per goal. Chapter 31 works five
cases as instances of the one framework and is candid about what the model
cannot do.

Part VII projects forward. Chapter 32 lays out the scenarios for the period
2025 to 2035: the Aufschub branch of continued deferral, the Bereinigung
branch in its hyperinflation and deflation variants, the transition scenarios,
and the principles of investment positioning under irreducible scenario uncer-
tainty. Chapter 33 identifies the open research questions that future work
must address. Chapter 34 closes with implications for central banking, univer-
sity curricula, institutional practice, and the investment management industry.

Four appendices carry the material that would slow the main exposition but
that the independently verifying reader requires. Appendix A gives the deriva-
tions for the aggregate framework. Appendices B, C and D give the equation
reference, the default parameters and the solver specification for the personal
framework of Part VI. A bibliography documents the literature on which the
framework builds and from which it departs. An index permits selective
reference.

1.6 A Note on Voice and Method

A book with two authors and a research institute behind it requires some
account of whose voice the reader is reading. The intellectual partnership
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between Elena Steiner and Nicolas Bürkler, conducted at the SIM Research
Institute over more than a decade, produced the framework and its opera-
tional apparatus jointly. Elena’s particular contribution to this book is docu-
mented in the acknowledgments; her name appears first on the cover because
of the substance of what she contributed. The body of the book is written in
first-person plural, because the substance was developed jointly, and the joint
voice continues to function correctly even though Elena did not live to see the
book completed. The methodology by which we proceed is the critical prag-
matism developed in Chapter 2: we make claims, we defend them, we
acknowledge what remains uncertain, and we invite the reader to engage with
the framework critically rather than to accept it on authority.

We have written for a serious reader who wants to be persuaded by argu-
ment and shown by evidence rather than told by exposition. Where the mathe-
matics is essential to the argument, the mathematics is in the main text, in
full; this is not a popularization that hides its formal apparatus in appendices.
Where historical examples and case studies clarify the argument, they are
present, but they are present as illustrations of the framework, not as
evidence in their own right; the framework rests on its formal coherence and
its empirical anchoring in the long historical record, not on the kinds of short-
horizon backtests that have come to substitute for serious validation in much
of contemporary finance.

The book is, in the end, an argument. We are arguing that the dominant
theoretical framework of our discipline is broken in specific and identifiable
ways, that a coherent alternative exists, that the alternative is operationally
usable, and that the moment for engaging with it seriously is now. The book
before you is the case for that argument, made as carefully as we can make it.

We begin in the next chapter with the epistemology.
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C H A P T E R  2

The Epistemological Problem

This chapter argues that the standard framework’s inadequacy is
methodological rather than executional. It was built with meth-
ods appropriate to systems that do not answer back, and applied
to systems that do. In its place we set out the frame we call critical
pragmatism, and say what follows from it for every part that
comes after.

2.1 Why the Methodology Matters

The reader who has begun this book in the expectation of a treatise on portfo-
lio construction may wonder why the second chapter, before any optimization
apparatus is introduced and before any empirical claim is defended, is
devoted to philosophy of science. The wonder is reasonable, and we owe an
answer.

The answer is that the dominant framework of standard finance, meaning
Modern Portfolio Theory, the Capital Asset Pricing Model, the Efficient Market
Hypothesis, and the apparatus that extends them, was developed during a
particular moment in the history of scientific methodology. The moment was
the high point of critical rationalism, the Popperian program that dominated
the philosophy of science in the mid-twentieth century and that exercised an
especially strong influence on the social sciences as they sought to ground
themselves in respectable scientific method during the post-war decades. The
standard framework’s commitments, meaning the search for falsifiable
predictions, the emphasis on quantitative measurability, the attempt to
reduce qualitative considerations to quantitative ones, and the deployment of
natural-science methods on human-system problems, are not arbitrary intel-
lectual choices made by individual economists. They are the inheritance of an
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entire methodological moment, transmitted through textbooks and curricula
and reinforced by the institutional structures that hire, promote, and publish
economists.

If the framework’s foundations are inadequate, as we argued formally in
Chapter 1 and will argue at length in Chapter 3, then the question of why the
framework has inadequate foundations becomes important. Without an
answer to this question, the constructive alternative we develop in the rest of
the book will appear to the reader as a competing intellectual product whose
claims sit alongside the standard framework’s claims, with no way for the
reader to adjudicate between them. With an answer, the reader can see that
the inadequacy is not the result of poor execution by individual researchers
but the result of a methodological commitment that was inappropriate to the
subject matter from the start.

We argue, in this chapter, that the standard framework’s inadequacy is
methodological in this deep sense. The framework was developed using
methods appropriate to a different class of systems, physical systems with
stable, identifiable laws of nature, and applied to a class of systems for which
those methods are not appropriate. The class of systems for which the meth-
ods are not appropriate is the class of reflexive systems: systems in which the
observer is part of the observed, in which the participants’ behavior is shaped
by the very theories that purport to describe it, and in which the relationship
between observer and observed is constitutive rather than external.

We propose, as an alternative, the methodological frame we call critical
pragmatism. The frame is not original to us; it draws on the philosophy of
science literature, notably Habermas’s engagement with Popper and Adorno
in the Positivismusstreit, on the systems-theoretic management tradition
developed at the University of St. Gallen, and on Soros’s articulation of reflex-
ivity as a foundational feature of socioeconomic systems. The contribution of
this chapter is to bring these elements together as the methodological foun-
dation for the constructive framework that follows, and to make explicit the
commitments under which we proceed.
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2.2 The Hierarchy of the Sciences
The classification of scientific disciplines is itself a methodological exercise,
and the classifications proposed in the literature reveal the methodological
commitments of those who propose them. We follow, with some adaptation, a
classification that distinguishes three main groupings of the sciences: formal
sciences, natural sciences, and human sciences.

The formal sciences include philosophy in its epistemological and method-
ological branches, mathematics, logic, and systems theory. The formal
sciences are concerned with the structure of valid reasoning and with the
abstract relationships that any well-formed argument or model must respect.
They do not have empirical content in the sense that the natural sciences do;
their truths are necessary truths within the systems they define rather than
contingent truths about the world. The formal sciences are, however, the foun-
dation on which the other sciences are built: the methods used in the natural
and human sciences depend on formal-scientific results about what consti-
tutes valid inference, what counts as a well-defined model, and what relation-
ships among variables are coherent.

The natural sciences include physics in its various branches, meaning clas-
sical mechanics, electromagnetism, thermodynamics, relativity and quantum
mechanics, together with chemistry, biology and medicine, and, we will argue
with appropriate qualification, socioeconomics. The natural sciences are
concerned with the empirical character of the world. They develop theories
that are tested against observation, refined in light of observation, and
rejected when observation is sufficiently and persistently inconsistent with
them.

The human sciences include the historical and legal sciences, the linguistic
sciences, the religious-studies traditions, and the arts. The human sciences
are concerned with phenomena whose principal character is meaning rather
than measurement, interpretation rather than prediction, and understanding
rather than explanation.

The placement of investment management within this scheme is contested.
Investment management depends on socioeconomic theory, which we have
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classified provisionally with the natural sciences but which has substantial
elements of the human sciences, since the role of meaning, interpretation,
and social construction in economic activity is well documented. The contes-
tation is not merely a classification dispute; it has methodological conse-
quences. If investment management is treated as a fully natural-science disci-
pline, then natural-science methods, meaning quantitative measurement,
controlled comparison and falsifiable prediction, are the appropriate tools. If it
has substantial human-science content, then those methods must be supple-
mented or qualified by methods appropriate to the interpretive and meaning-
laden character of the subject matter.

The standard framework has, in effect, classified investment management
as a fully natural-science discipline. The Capital Asset Pricing Model is a math-
ematical model in the style of physics, with prices and returns playing the role
of physical observables and with risk premiums playing the role of the rele-
vant physical forces. The Efficient Market Hypothesis is structurally analogous
to a thermodynamic equilibrium claim: in equilibrium, no participant can
systematically extract energy, meaning return, from the system at the expense
of others. The Black-Scholes-Merton framework treats option prices as the
solutions to a partial differential equation derived from no-arbitrage condi-
tions, in the style of a physical conservation law.

The classification has consequences. By treating investment management
as a fully natural-science discipline, the framework has committed itself to
methods that assume the existence of stable, identifiable laws relating the
observables, the independence of observer and observed, and the conver-
gence of empirical observation to the parameters of the relevant theoretical
model. These assumptions are appropriate to physical systems. Their appro-
priateness to socioeconomic systems is what we now examine.

2.3 The Chronology of Scientific Methodology

The methods of the natural sciences have themselves evolved historically, and
the moment of evolution at which a particular discipline is formed shapes the
methods that the discipline carries forward. The standard framework of
finance was, as we will argue, formed during a particular moment whose
methodological commitments it inherited and has carried forward to the
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present. We sketch the chronology in broad strokes, abstracting from many
subsidiary developments and many contested boundary cases.

Rationalism, in the seventeenth-century form articulated by Descartes,
Spinoza, and Leibniz, asserts that knowledge of the world can be obtained by
reasoning from first principles, with empirical observation playing at most a
confirmatory role. The rationalist program seeks self-evident foundational
principles from which the structure of reality can be deduced. The program
failed in its strongest form, since the deduction of empirical reality from first
principles proved to be impossible, but the rationalist commitment to mathe-
matical rigor and to deductive structure has remained influential in the formal
sciences.

Empiricism, in the seventeenth- and eighteenth-century form articulated
by Locke, Berkeley, and Hume, asserts that all knowledge derives from
sensory experience and that theoretical constructs are justified only insofar as
they can be traced to observation. The empiricist program faces the problem
of how general theoretical claims can be justified from particular observa-
tions, the problem of induction, which Hume articulated sharply and which
remains unresolved at the philosophical level.

Idealism, in the late eighteenth- and nineteenth-century forms articulated
by Kant, Hegel, and the post-Kantian tradition, attempts to mediate between
rationalism and empiricism by locating the structure of empirical reality in the
structure of the knowing mind. The idealist tradition has had limited direct
influence on the natural sciences but substantial indirect influence through its
role in shaping the human sciences, particularly the historical and interpretive
disciplines.

Pragmatism, in the late nineteenth- and early twentieth-century forms
articulated by Peirce, James, and Dewey, takes a different approach: it locates
the criterion of truth not in correspondence with reality, as in rationalism and
empiricism, but in the practical consequences of holding a belief. A theory is
true, on this view, if acting on it produces the expected results; otherwise it is
to be revised or abandoned. Pragmatism is, in our reading, the philosophical
tradition closest to the methodological commitments we develop in this chap-
ter, though we will need to refine it in important ways.
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Positivism and logical positivism, in the early-to-mid twentieth-century
forms articulated by Comte, the Vienna Circle of Carnap, Schlick and Neurath,
and the logical empiricists, sought to combine empiricist commitments with
the formal apparatus of mathematical logic. The positivist program asserted
that only statements verifiable by observation or true by logical necessity
were cognitively meaningful, with all other statements, notably metaphysical
and ethical claims, being dismissed as cognitively empty. The program faced
internal difficulties, since the verification principle was not itself verifiable, and
external difficulties, since the actual practice of science did not conform to the
positivist account of how science works.

Critical rationalism, in the mid-twentieth-century form articulated by
Popper, attempted to address the difficulties of positivism by replacing verifi-
cation with falsification as the criterion of scientific status. A theory is scien-
tific, on Popper’s account, if it makes predictions that could in principle be
falsified by observation. Theories that cannot be falsified, whose proponents
will accept no observation as inconsistent with them, are not scientific. The
Popperian program had enormous influence on twentieth-century philosophy
of science and, through this influence, on the methodologies adopted by the
natural and social sciences.

It is during the period of critical rationalism’s dominance, roughly the 1950s
through the 1970s, that the standard framework of finance was developed.
Markowitz’s 1952 paper, Sharpe’s 1964 paper, Fama’s 1970 paper, and the
development of the Capital Asset Pricing Model and the Arbitrage Pricing
Theory through the 1970s were all conducted within an intellectual environ-
ment shaped by Popperian commitments. The frameworks reflect those
commitments: they make falsifiable predictions, they emphasize quantitative
testability, and they treat the relevant objects of study, meaning prices,
returns and risk premiums, as objective observables whose values can be
measured and compared.

The critical-rationalist program has, since its high point, faced sustained
criticism. Kuhn’s analysis of scientific revolutions showed that actual scientific
practice involves periods of normal science in which falsifying observations
are absorbed by ad hoc modifications to the dominant paradigm, with para-
digm changes occurring only when the accumulated anomalies become
unmanageable. Feyerabend argued more radically that there is no single
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scientific method and that successful science has historically involved a wide
range of methodological strategies. Lakatos attempted to rescue the
Popperian program by introducing the concept of research programmes, in
which a hard core of commitments is protected by a protective belt of auxiliary
hypotheses, but the rescue itself acknowledged that simple falsificationism is
inadequate.

For the social sciences, the difficulties with critical rationalism are particu-
larly acute. The phenomena studied by the social sciences are not the stable,
repeatable, observer-independent phenomena of the natural sciences. They
are phenomena that change over time, that vary across cultures and institu-
tions, that are constituted by the meanings the participants attach to them,
and that respond to the very theories that purport to describe them. The
Popperian program of falsifiable prediction requires a stability of phenomena
that the social sciences do not exhibit, and it requires an observer-indepen-
dence that the social sciences cannot satisfy.

The methodological response, in the human-sciences tradition, has been to
develop methodologies appropriate to the reflexive and meaning-laden char-
acter of the subject matter: interpretive sociology, hermeneutic philosophy,
the Verstehen tradition, the various critical theories. These methodologies
have had limited uptake in economics, which has continued to operate within
a broadly Popperian framework long after the philosophical limitations of that
framework have been acknowledged in adjacent disciplines.

The continuity is, in our view, a methodological accident: economics formed
itself as a discipline during the high point of critical rationalism and has been
reluctant to revise the methodological commitments that defined it during
that period. The cost of the reluctance is what we are now examining.

2.4 Reflexive Systems and the Limits of Critical Rationalism

The decisive issue for the methodology of economics and finance is the
phenomenon of reflexivity. We follow the articulation of reflexivity given by
Soros in his various writings on the topic, though the concept has antecedents
in the sociology of knowledge, in Merton on self-fulfilling and self-defeating
prophecies, and in the philosophy of social science, in the various authors who
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have argued that social facts are partly constituted by the beliefs of the
participants.

A system is reflexive if the participants’ beliefs about the system causally
affect the system’s behavior, with the result that the relationship between the
system and the theories that describe it is bidirectional rather than one-way.
In a non-reflexive system, for instance a physical system governed by stable
laws of nature, the theory describes the system without affecting it. The
pendulum oscillates according to the same equation regardless of what physi-
cists believe about it. In a reflexive system, by contrast, the theory and the
system stand in mutual interaction: theories about the system shape the
behavior of the participants, which in turn shapes the system, which in turn
affects the theories that can be developed about it.

Financial markets are paradigmatically reflexive. The participants are not
passive entities whose behavior reflects underlying values that the market is
in the process of discovering; they are active agents whose beliefs about asset
prices help to determine asset prices. A theory that says equities will outper-
form bonds over the long run, if widely adopted, contributes to equity outper-
formance through the allocation decisions of the investors who hold the
theory. A theory that says particular trading patterns indicate fraud, if widely
adopted by regulators, contributes to the suppression of those trading
patterns. A theory that says certain countries are economically sound, if
widely adopted by international capital flows, contributes to the soundness of
those countries through the flows themselves.

The reflexivity of financial markets has several methodological
consequences.

The first consequence is that the stability of the phenomena that the
Popperian program assumes does not hold. The relationships between
economic variables observed in one period may not hold in subsequent peri-
ods, not because the underlying world has changed in some exogenous way,
but because the theories developed in the first period have shaped the behav-
ior of the participants in ways that change the relationships. The discovery of
an asset-pricing anomaly, whether the small-firm effect, the value premium or
momentum, is the kind of event that, once known, tends to reduce or elimi-
nate the very effect that was discovered. The empirical regularities of
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economics are therefore subject to self-destruction by description, in a way
that the empirical regularities of physics are not.

The second consequence is that the observer-independence that Popperian
methodology assumes does not hold. The economist is not a detached
observer of the economic system; the economist is a participant in it, whose
theories help to shape institutional responses, regulatory choices, and the
behavior of other participants. This is most acutely true of economists who
hold prominent advisory or policy positions, but it is true in attenuated form of
the discipline as a whole: the discipline’s collective conclusions, transmitted
through textbooks and policy advice and institutional practice, are part of the
system the discipline studies.

The third consequence is that the criteria of theoretical adequacy must be
different in a reflexive setting. In a non-reflexive setting, a theory is adequate
if it accurately predicts the behavior of the system, with prediction accuracy
testable against future observations of an unchanging underlying reality. In a
reflexive setting, a theory’s predictions about the future may be affected by
the theory’s adoption, and the criterion of accuracy must therefore be
replaced or supplemented by other criteria. A theory may be operationally
adequate if it produces good decision rules under the conditions for which it
was developed, even if those conditions are themselves partly shaped by the
theory’s adoption. The criterion shifts from correspondence to operational
adequacy.

The fourth consequence, and the most consequential for the standard
framework, is that the quantification commitment, the methodological
commitment to reduce qualitative features to quantitative measures, is in
tension with the actual character of the systems being studied. Many of the
most consequential features of financial markets are not quantitative in any
straightforward sense: the credibility of institutions, the trust between coun-
terparties, the perceived legitimacy of regulatory authorities, the cultural
assumptions embedded in market practices, the political stability of host
jurisdictions. These features can be partially proxied by quantitative
measures, but the proxies are imperfect, and the imperfection is not a calibra-
tion problem that can be solved by better measurement. The imperfection is
structural: the underlying phenomena are not fully quantitative, and any
quant‑
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itative proxy will miss aspects of them that may turn out to be decisive in
particular cases.

The standard framework’s commitment to quantitative measurement has,
in practice, produced a systematic bias: aspects of the investment problem
that can be quantified are the aspects that have been studied; aspects that
cannot easily be quantified have been excluded from the framework’s appara-
tus, even when those aspects are operationally important. The Yale
Endowment Fund’s well-known practice, quoted in Pümpin and Pedergnana,
Strategisches Investment Management and articulated in numerous Yale
annual reports, is illustrative: qualitative considerations play an extremely
important role in portfolio decisions. The standard framework has no appara-
tus for incorporating these considerations except by ad hoc adjustment of the
quantitative inputs, which is methodologically inadequate.

2.5 Critical Pragmatism

What is the alternative? We propose the methodological frame we call critical
pragmatism.

The frame is not an established philosophical school; it is a methodological
synthesis drawing on the pragmatist tradition, on the systems-theoretic
management tradition, and on the critical-theoretic engagement with reflexiv-
ity. We articulate the frame here for the purposes of this book, with the under-
standing that the frame’s adequacy is itself open to critique. Critical pragma-
tism rests on the following commitments.

Objectivity for trivial systems, subjectivity for reflexive systems, with a
fluid boundary. The frame does not deny that some systems can be studied
with substantial objectivity, and physical systems are the paradigm, but it
asserts that reflexive systems cannot be studied with the same degree of
objectivity, and that the methodological treatment of reflexive systems must
differ accordingly. The boundary between trivial and reflexive systems is not
sharp: many systems exhibit both objective and reflexive features, with the
relative importance shifting depending on which aspects of the system are
under examination.
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Structural recognition rather than law-discovery. In a non-reflexive
system, the goal of inquiry is the discovery of laws, meaning stable relation-
ships that hold across time and place. In a reflexive system, the goal of inquiry
shifts to the recognition of structures, meaning patterns and relationships that
hold over substantial periods but that may evolve as the system evolves. The
shift is significant: laws are unconditional, while structures are conditional on
the persistence of the institutional, cultural, and economic arrangements that
produce them. A structure that has held for centuries may dissolve over years
if the underlying arrangements change.

Phase-wise evolution of knowledge rather than cumulative truth-accu-
mulation. Knowledge of reflexive systems does not accumulate in the way
that knowledge of physical systems does. The understanding of financial
markets developed in the 1950s is not simply augmented by the understand-
ing developed in the 2020s; the two understandings are, in part, descriptions
of different systems, because the system itself has evolved between the two
periods. Methodology must accommodate this phase-wise character, recog-
nizing that older insights may need to be revised or abandoned not because
they were wrong at the time but because the system they described no longer
exists.

Operational adequacy as the test of theoretical claims. The pragmatist
commitment is that theories are tested by their operational consequences. In
a reflexive setting, where the theory and the system are mutually constitutive,
the test of a theory is whether acting on it produces the operational outcomes
the theory predicts. This is a weaker criterion than correspondence, since a
theory may be operationally adequate without being literally true, but it is the
strongest criterion available in a reflexive setting.

Free and enlightened thinking as critique of accepted norms. The critical
element in critical pragmatism is the commitment to subject the accepted
methodologies and theories to ongoing critique, including the methodologies
and theories embedded in dominant institutional practice. The critical
commitment is essential because, in a reflexive setting, the dominant institu-
tional practice is itself part of the system being studied, and the methodolo-
gies that practice has adopted may persist not because they are intellectually
adequate but because they serve the interests of the institutions that have
adopted them.
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The frame is not anti-mathematical, anti-quantitative, or anti-empirical.
Quite the opposite: the constructive framework we develop in the rest of this
book is more mathematically demanding than the standard framework, makes
more rigorous use of quantitative data, and is more carefully anchored in
empirical evidence than most of its competitors. The frame is methodologi-
cally reflexive: it recognizes that the mathematical and quantitative apparatus
is being deployed in the service of understanding a system that is itself reflex-
ive, and it adjusts the methodological commitments accordingly.

2.6 What This Means for the Rest of the Book
The methodological commitments of critical pragmatism shape the construc-
tive framework in several specific ways.

First, the formal apparatus we develop in Part II, meaning the Lagrangian
formulation, the three-body model and the bifurcation analysis, is presented
not as a description of laws of nature but as a model of structural dynamics
whose adequacy is to be evaluated by its capacity to organize the empirical
evidence and to produce operationally useful decision rules. We do not claim
that economies are really governed by Lagrangian dynamics in the way that
physical systems are. We claim that the Lagrangian formulation produces a
more adequate organization of the empirical phenomena than the standard
alternatives, and that the operational decisions that follow from the
Lagrangian framework outperform the operational decisions that follow from
the standard framework.

Second, the empirical anchoring in the long historical record of Part III
reflects the structural-recognition commitment. We do not test the framework
against a short backtest that would invite charges of overfitting; we anchor the
framework in the patterns of the past eight centuries of real returns, in the
hegemonic-cycle history, and in the capital-saturation trajectories of the
major economies over recent decades. The structural patterns we identify in
this long record are not laws of economic nature; they are structures that have
held over substantial periods and that may continue to hold for as long as the
underlying institutional, cultural, and economic arrangements persist.
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Third, the strategic-investment-management framework of Part IV reflects
the operational-adequacy commitment. The strategic principles we articulate,
meaning the competence hypothesis, the six dimensions of environment
analysis and the strategic-theoretic principles drawn from military and
managerial traditions, are not derivations from first principles. They are opera-
tional frameworks whose adequacy is tested by their consequences in prac-
tice. The competence hypothesis, in particular, is a claim about the relation-
ship between investor competence and investment outcomes; the claim is
testable in principle, and we sketch the testing in Chapter 33, but the frame-
work treats it as operationally adequate even before the testing is complete.

Fourth, the curve optimization framework of Part V reflects the phase-wise-
evolution commitment. The framework’s parameters, meaning the regime
classifications, the return distributions and the constraint structures, are not
assumed to be stable across periods; they are explicitly time-varying, with the
framework’s apparatus designed to accommodate the evolution of the under-
lying system. A regime classification developed for 2014 may need to be
revised for 2026, not because the original classification was wrong but
because the system has evolved. The framework provides the analytical struc-
ture within which such revisions can be made coherently.

Fifth, the forward-looking analysis of Part VII reflects the critical commit-
ment. We do not shy away from contestable claims about the trajectory of the
current cycle, the political fork between Aufschub and Bereinigung, or the
prospects of the current reserve-currency arrangement. The claims are made
because the framework supports them; they are subject to critique on the
framework’s own grounds; and they are offered not as forecasts in the techni-
cal sense but as the considered judgments that the framework, applied to the
current data, produces.

The reader who has followed the methodological argument of this chapter
will recognize, in the chapters that follow, the consequences of the method-
ological choices we have made here. The reader who finds the methodological
argument unconvincing will, we hope, still find the constructive framework
worth engaging with on its operational merits. The frame is not a precondition
for the framework’s usefulness; it is the articulation of why we have built the
framework as we have, and why we have not built it within the standard
methodological commitments of the discipline.
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We turn now, in Chapter 3, to the formal-logical critique of the standard
framework’s foundations, the demonstration that those foundations are inad-
equate not merely on methodological grounds but on the grounds of the
framework’s own internal logic.
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C H A P T E R  3

The Formal-Logical Refutation of
Standard Theory

Three of the central tenets of standard investment theory fail not
on the data but on the logic. The Efficient Market Hypothesis
contradicts the definition of the market it presupposes; Arbitrage
Pricing Theory is tautologically vacuous under its own specifica-
tion freedom; and the Gaussian assumption is mathematically
inapplicable to the distributions on which it is deployed. Each
argument is short. Together they are decisive.

3.1 What We Will Show
The standard literature on the inadequacies of Modern Portfolio Theory, the
Efficient Market Hypothesis, and their derivatives is large, and most of it is
empirical. The reader will find studies showing that financial returns exhibit fat
tails inconsistent with the Gaussian assumption, that correlations between
asset classes are unstable and unreliable, that benchmark indices systemati-
cally outperform the average actively-managed fund only when the survivor
bias is ignored, and that the equity risk premium has been substantially
smaller than the standard models predict over long horizons. These empirical
findings are real and significant.

We do not retrace that empirical ground here. The argument we make in
this chapter is of a different kind. We argue that several of the central tenets of
standard investment theory are not merely empirically problematic but
formally inconsistent: that they fail not on the data but on the logic. This is a
stronger and a more decisive claim. An empirical inconsistency can be
addressed by recalibration, by re-specification, or by appeal to a different
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period or sample. A formal inconsistency cannot. If a theory contradicts itself
in its definitions, no amount of data can rescue it.

We will show three things. First, that the Efficient Market Hypothesis, in the
formulation that has dominated academic and practitioner discourse for half a
century, contains a contradiction with the very definition of the market it
claims to describe. Second, that the Arbitrage Pricing Theory, in its standard
construction, reduces to a tautology under arbitrary specification of risk
factors, which is to say, the theory says nothing falsifiable about the returns it
claims to explain. Third, that the Gaussian assumption underlying mean-vari-
ance optimization is incompatible with the mathematical character of the
financial return distributions to which the theory is applied.

Each of these arguments is short. Two of them require the apparatus of
formal logic, which we present in the standard symbolic form. The third
requires only the basic properties of the alpha-stable distribution class, which
we summarize briefly. The total argument occupies fewer than twenty pages.
It is, we believe, decisive.

3.2 The Efficient Market Hypothesis: A Contradiction with
the Definition of the Market
The Efficient Market Hypothesis, in the strong form most commonly cited and
most consequential for institutional practice, asserts that asset prices reflect
all available information and that no investor can systematically achieve
returns above the market return, where market return means the return of the
market portfolio. In the language of academic finance, the hypothesis is typi-
cally expressed as the claim that no investor’s expected excess return relative
to the market can be systematically positive after adjustment for risk.

We will write this claim more carefully, using the apparatus of formal logic.

Let  denote the set of market participants, and let  denote the real-
ized return of participant . The market return  is defined as the
return of the market as a whole, which, in any operationally meaningful sense,
must be the weighted aggregate of the returns of the participants. The market
is, in the end, constituted by the participants. We may write:

M R(x)
x ∈ M R(M)
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(3.1)

where  is the capital weight of participant . For simplicity of exposition, we
will take the case of equal weights, in which case the market return is the
simple average of the participant returns; the argument generalizes immedi-
ately to capital-weighted averages.

The Efficient Market Hypothesis, in its strong form, asserts:

(3.2)

That is: for every participant in the market, the realized return is at most the
market return. The corresponding weak form admits stochastic deviations but
asserts that the expected return cannot exceed the market return, and the
argument we now make applies in both forms with appropriate adjustments.

Now consider the following empirical observation, which is a matter of
public record and not in serious dispute: there exist market participants who
realize lower returns than the market return. Some funds lose money in years
when the market gains. Some investors go bankrupt in markets that, in aggre-
gate, deliver positive returns. The observation is:

(3.3)

This observation is consistent with the Efficient Market Hypothesis; the
hypothesis does not claim that all participants achieve the market return, only
that none exceed it.

But now combine the hypothesis with the definition of the market return.
The market return is defined as the average of the participant returns. If every
participant achieves at most the market return, and at least one participant
achieves less than the market return, then the average of the participant
returns must be strictly less than the market return, which is to say, 

, which is a contradiction.

To see this formally: let  be the market return as defined above.
The hypothesis asserts  for all . The empirical observation gives

R(M) = ​

​w ​∑x∈M x

​w ​ ⋅ R(x)∑x∈M x

w ​x x

∀x ∈ M : R(x) ≤ R(M)

∃x ∈ M : R(x) < R(M)

R(M) <
R(M)

=R̄ R(M)
R(x) ≤ R̄ x
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 for at least one participant . The average of the participant
returns is therefore strictly less than :

(3.4)

But the average of the participant returns is the market return by definition.
So:

(3.5)

This is a contradiction. The Efficient Market Hypothesis, as stated, is inconsis-
tent with the definition of the market return that it presupposes.

Symbolically, we may write the argument as follows. The hypothesis is:

(3.6)

The empirical observation is:

(3.7)

From these two together, and from the definition of  as the average of
 for , we derive:

(3.8)

which is , a contradiction.

The resolution is straightforward but consequential. If we accept the defini-
tion of  as the average of participant returns, which we must, because
otherwise the hypothesis is empty of content, and if we accept the empirical
observation that some participants under-perform, which is undeniable, then
the hypothesis’s claim that no participant can over-perform is false by
construction. There must exist participants whose return exceeds the market
return, the average of the participant returns, because that is what it means
for there to be an average. Some participants are above average; others are
below. The claim that none are above is incoherent with the very notion of an
average.

R(x ​) <0 R̄ x ​0
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The conclusion is unavoidable. The strong Efficient Market Hypothesis, as it
has been articulated and taught for the past half-century, is formally refuted
by its own definitions. It is not a hypothesis whose empirical content has been
weakened by adverse evidence; it is a hypothesis that cannot consistently be
held.

The defender of the hypothesis will respond that the formulation we have
used is not the one the literature actually defends, and that more careful
formulations, perhaps in terms of risk-adjusted excess returns, or in terms of
information processing rather than realized returns, escape the contradiction.
We take this objection seriously, and address it in two ways.

First, the more careful formulations typically retain the structural feature
that produces the contradiction: they assert that no participant can systemati-
cally exceed some benchmark, where the benchmark is defined in some way
that implicitly or explicitly references the aggregate behavior of the partici-
pants. The contradiction recurs in these formulations whenever the bench-
mark is defined in a way that makes it the average, or aggregate, or weighted
combination, of the participant outcomes. The careful defender must define
the benchmark in a way that decouples it from the participant outcomes, for
instance by reference to an exogenous risk-free rate plus a risk premium. But
then the hypothesis is not about whether participants can outperform the
market; it is about whether they can outperform an exogenous reference. This
is a much weaker claim, with very different operational implications, and it is
not the claim that has been taught or operationally deployed.

Second, the more careful formulations are typically defended on the
grounds that, while individual participants may transiently outperform, no
participant can systematically outperform over long horizons. The word
systematically is doing essential work in this version. But the systematic
version contradicts the equally well-known empirical evidence that certain
investors, Buffett, Soros, Klarman and others, have systematically outper-
formed for decades. The standard defense, that such cases are statistical
flukes that we would expect to see by chance, is itself unfalsifiable in the rele-
vant sense, since it requires us to know a priori how many cases would be
expected by chance, which depends on assumptions about the underlying
distribution of investor skill that the theory does not specify.
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We do not pursue this debate further. Our argument is the formal one: the
Efficient Market Hypothesis, in the strong form that has dominated discourse
and practice, is logically inconsistent with the definition of the market it claims
to describe. This is decisive. The defender who wishes to retain some form of
efficient-market thinking must specify a form that escapes the contradiction,
and the burden of that specification falls on the defender.

3.3 Arbitrage Pricing Theory: A Tautology Under Arbitrary
Risk Specification
The second target of our formal-logical critique is Arbitrage Pricing Theory,
due to Ross (1976) and extensively developed in the subsequent literature.
The theory asserts that the return on any asset can be decomposed into the
return of a risk-free asset plus contributions from a set of risk factors, with
each risk factor’s contribution being a function of the asset’s exposure to that
factor and the price of risk for that factor.

In the standard formulation:

(3.9)

where  is the return of asset ,  is the return of the risk-free asset,
and  is the contribution of risk factor  to the asset’s return. The
theory’s promise is that, by appropriate specification of the risk factors, the
return on any asset can be predicted from the asset’s exposures and the
prices of risk.

The crux of the formal critique lies in the arbitrariness of the risk-factor
specification. The theory does not specify, from first principles, which risk
factors should be included. The choice of risk factors is left to the applied
researcher, with the constraint that the chosen factors should explain the
cross-section of returns to a satisfactory degree. Different applied researchers
choose different factor specifications, and there is no theoretical principle that
distinguishes a correct specification from a wrong one.

R(x) = R(F ) + ​ R(y ​)
j=1

∑
m

j
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This arbitrariness is the source of the tautology. Let us write it formally. The
risk factors  are arbitrary in the sense that there is no theoretical
constraint on what values they may take. We may write this as:

(3.10)

where  is the set of possible values for risk-factor contributions. The set  is,
in any reasonable formulation, the set of all real numbers, or at least the set of
all real numbers in some plausible range. This is to say:

(3.11)

or some equivalent. Since the risk-factor contributions can take any real value,
the set  contains, among many other things, the values , , and any
algebraic combination of them, including the difference :

(3.12)

This containment is harmless if the theory places independent constraints on
which subsets of  correspond to legitimate risk factors. But it does not. The
choice of risk factors is, in the standard formulation, free.

Now consider the following choice of risk factors: take any specification of
factors , and define the -th factor as:

(3.13)

This is a permissible choice:  takes a value in , which is what the
theory requires.

Substitute this choice into the pricing equation:

(3.14)

(3.15)
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(3.16)

The pricing equation, under this risk-factor choice, reduces to the tautology
, which is trivially true regardless of the actual return characteris-

tics of the asset.

This is not an idle technical objection. The argument shows that the pricing
equation, given the arbitrariness of the risk-factor specification, is compatible
with any pattern of asset returns whatsoever. For any return , no matter
how exotic or unexpected, we can construct a risk-factor specification under
which the equation holds. The theory therefore says nothing falsifiable about
asset returns: any conceivable observation is consistent with some legitimate
specification.

Formally, this is the structural form of a tautology. In propositional logic:

(3.17)

is true for all , regardless of the truth-value of . The pricing equation, under
arbitrary risk-factor specification, has this structure. It is a true equation
under any conceivable empirical configuration of asset returns, and is there-
fore empty of empirical content.

The defender of the theory will respond that it is not committed to arbitrary
risk-factor specifications, but to meaningful ones: factors that correspond to
identifiable sources of systematic risk, such as macroeconomic factors, indus-
try factors, size, value, momentum, and so on. We grant the response, and we
note that it concedes the substance of the critique. Once we have left the orig-
inal formulation behind and committed ourselves to a specific identification of
meaningful risk factors, we are no longer doing Arbitrage Pricing Theory in the
original sense; we are doing something more like the Fama-French three-
factor or five-factor models, in which specific factors are chosen and tested
empirically. The Fama-French models are empirical specifications, not theo-
retical derivations, and they stand or fall on their empirical performance,
which, as the empirical literature documents, is mixed at best and varies
substantially across periods, asset classes, and geographic regions.
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The point is not that one cannot do useful empirical work in the arbitrage-
pricing tradition; the point is that the theoretical structure of the theory, as a
general statement about asset returns, is vacuous. The empirical work that
has been done under its banner is, in fact, empirical work, testing specific
factor models against data, and is properly evaluated as such. The pretense
that this empirical work derives from a general theory of asset returns is
misleading, because the general theory, as we have shown, says nothing.

3.4 The Gaussian Assumption and the Empirical Character
of Financial Returns

Our third target is the Gaussian assumption that underlies mean-variance
optimization, the Capital Asset Pricing Model, the Black-Scholes-Merton
framework, and virtually all of the risk-management apparatus deployed in
contemporary institutional finance.

The Gaussian assumption asserts that financial returns are distributed
according to the normal distribution, or equivalently that their distribution is
fully characterized by the first two moments, the mean and the variance. This
assumption is not made because there is any theoretical reason to expect it; it
is made because the normal distribution permits closed-form solutions to a
wide range of optimization and pricing problems, and because the asymptotic
behavior of sums of independent finite-variance random variables, the central
limit theorem, is taken to provide a heuristic justification for treating market-
level returns as approximately Gaussian.

The empirical literature on the actual distribution of financial returns is
unambiguous. Returns are not Gaussian. They exhibit substantially heavier
tails than the Gaussian distribution predicts, with kurtosis values that are
often two or three times the Gaussian value of three. The probability of
extreme moves, calculated from observed data, is orders of magnitude larger
than the Gaussian distribution would predict. Events that should occur once in
ten thousand years by Gaussian reckoning occur regularly in financial markets,
which is to say, every few years.

The standard statistical response to this is to acknowledge the fat tails as
an empirical complication and to introduce ad hoc adjustments: t-distribut‑
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ions with low degrees of freedom, mixture distributions, stochastic volatility
models, regime-switching specifications. Each of these adjustments preserves
the framework’s basic structure while accommodating the empirical
departures.

Our formal critique is sharper. We argue that the empirical character of
financial returns places them, in the appropriate technical sense, in a class of
distributions for which the variance is not even defined. If this is correct, and
we will argue it is, then the entire apparatus of mean-variance optimization,
Value-at-Risk, and risk-adjusted return measurement is not merely inaccurate
at the tails but mathematically inapplicable.

The relevant technical apparatus is the alpha-stable distribution class. The
alpha-stable distributions are a family parameterized by a stability parameter

. The Gaussian distribution is the special case . For , the
alpha-stable distributions exhibit heavier tails than the Gaussian; for ,
the distribution is the Cauchy distribution, which has no defined mean; for

 generally, the variance is not defined, and the second moment of the
distribution diverges.

This is the key technical fact. The variance is a property of distributions with
. For distributions with , the variance is undefined: any sample vari-

ance computed from finite data is a sample artifact, and as the sample size
grows, the sample variance grows without bound rather than converging to a
population variance. The variance of such a distribution is not a stable popula-
tion parameter that can be estimated; it is a function of the sample size, grow-
ing as the sample grows.

The empirical evidence on financial returns is that they lie firmly in the
alpha-stable class with . Estimates of the stability parameter for devel-
oped equity indices cluster in the range of approximately 1.65 to 1.9, with
substantial variation across markets and periods but with consistent evidence
that . McCulloch (1997) reports a stable  of 1.845 on real stock returns
and rejects the hypothesis of independent and identically distributed normal-
ity at the 0.996 level. The estimates we rely on come from the class of whole-
distribution methods, which fit the stable law to the full sample rather than
inferring the index from the extreme observations alone.1 We do not repro-
duce the empirical estimation here; the literature is extensive and goes back
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to Mandelbrot’s work in the 1960s, with more recent confirmations across
many markets and periods.

1 Tail-index estimates above 2 are frequently cited as evidence against infinite-variance stable
laws, and that inference is invalid. Three reasons. The pure Pareto regime of a stable law sets in
only far into the tail, so an estimator that reads the tail at conventional thresholds is reading a
pre-asymptotic region in which the apparent decay is faster than the limiting decay; DuMouchel
(1983) derives the properties on which this pre-asymptotic argument rests. The stability index
and the tail index are estimated from different parts of the distribution, so their numerical
disagreement is not a contradiction but a consequence of what each estimator looks at. And
Hill plots for major indices frequently fail to stabilize, which means the tail-index estimate
depends on the arbitrary choice of how many order statistics to include, and a quantity that
moves with an arbitrary tuning parameter is not evidence against anything. As reinforcement
rather than as a replacement for the argument: even where the variance is finite, the sampling
error of a variance estimator depends on the fourth moment, and the fourth moment of finan-
cial returns is considerably less likely to be finite than the second. Loretan and Phillips find the
mean and variance existing while the third and higher moments may be infinite. On that reading
the practical conclusion survives whichever way the finite-variance question is settled, which is
Taleb’s (2009) point.

If financial returns lie in the alpha-stable class with , then the variance of
financial returns is undefined. The mean exists, for , but the second
moment does not. Any variance calculated from a finite sample of financial
returns is a sample artifact whose value depends on the sample size and
which does not converge to a population parameter as the sample grows.

The implications for the standard framework are severe.

Mean-variance optimization presupposes that the variance of returns is a
well-defined, estimable quantity. If the variance is undefined, the optimization
is over an undefined object, and the resulting optimal allocations are unstable:
they depend on the sample period chosen for the variance estimation, and
they change discontinuously when new data is added or old data is dropped.
The much-noted input sensitivity of mean-variance optimization is, on this
analysis, not a calibration issue but a structural feature of attempting to opti-
mize over a quantity that does not exist as a population parameter.

Value-at-Risk presupposes that the quantile structure of returns can be
characterized from sample data. For distributions with , the quantile
structure at extreme values is heavy-tailed in ways that finite samples system-
atically under-represent. The Value-at-Risk estimated from any finite sample
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will systematically understate the actual tail risk, because the extreme events
that drive the tail are by their nature underrepresented in any sample of feasi-
ble size.

Risk-adjusted return measurement, Sharpe ratios, information ratios, and
the entire apparatus of alpha, presupposes that the relevant denominators,
standard deviations and tracking errors, are well-defined quantities. For
alpha-stable distributions with , they are not.

We are not making the modest claim that the standard apparatus is empiri-
cally inaccurate. We are making the stronger claim that the standard appara-
tus is mathematically inapplicable to the data to which it is applied. The vari-
ance does not exist as a population parameter for the distributions in ques-
tion. The optimization is therefore over a non-existent object. The risk
measure is therefore an artifact of sample size. The risk-adjusted return is
therefore the ratio of one well-defined quantity to one undefined quantity.

This is, again, a stronger claim than the empirical literature has generally
made. The empirical literature has often acknowledged fat tails and proposed
corrections; the literature has rarely pushed through to the conclusion that the
underlying mathematical apparatus is categorically inappropriate for the
empirical distributions in question. We push through to that conclusion,
because we believe it is correct and because the practical consequences are
substantial.

3.5 What Survives

We have argued that the Efficient Market Hypothesis is formally contradictory
with the definition of the market, that Arbitrage Pricing Theory is tautologically
vacuous under its standard formulation, and that the Gaussian assumption is
mathematically inappropriate to the empirical character of financial returns.
We have made these arguments at the level of formal logic and mathematical
structure, not at the level of empirical performance.

What survives of the standard framework?

The Capital Asset Pricing Model survives as a pedagogical illustration of
how a one-factor risk model could be derived in an idealized setting. It does

α < 2
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not survive as a description of actual asset prices or actual returns.

Modern Portfolio Theory survives as an optimization technique applicable to
problems in which the inputs, expected returns and covariance matrices, are
well-defined. For most empirically realistic financial problems, the inputs are
not well-defined, and the technique therefore does not survive operational
deployment in its standard form.

The Efficient Market Hypothesis does not survive its own definition. The
defender who wishes to retain efficient-market thinking must specify a form
that escapes the contradiction, and the burden falls on the defender.

The variance-based risk concept does not survive the empirical character of
the return distributions. Risk measures applicable to alpha-stable distribu-
tions with  must be developed, and the framework we develop in the
later chapters of this book uses such measures, specifically the asymmetric
shortfall structure of curve optimization, which does not depend on the exis-
tence of the second moment.

We will return to these alternative measures in Part V. For the present chap-
ter, the conclusion is that the standard framework’s foundation is far weaker
than its institutional and pedagogical position would suggest. The framework
has been propped up not by the strength of its theoretical foundation but by
the institutional, regulatory, and educational infrastructure that has grown
around it.

3.6 Why the Standard Framework Has Endured

We close this chapter with a brief reflection on the question that the preceding
analysis raises: if the standard framework is formally as weak as we have
argued, why has it remained dominant for so long?

The answer is not that the formal weaknesses have been unknown. The
contradiction in the definition of the Efficient Market Hypothesis has been
noted by various authors over the decades, though it has rarely been pressed
home in the form we give above. The tautological character of Arbitrage
Pricing Theory has been the subject of methodological critique in the
academic literature, and Roll’s critique of Capital Asset Pricing Model testing
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anticipates closely related arguments. The non-Gaussian character of finan-
cial returns has been known since Mandelbrot’s work in the 1960s and has
been periodically rediscovered.

The answer is, rather, institutional. The standard framework provides a
common language in which institutional investors, regulators, academic
researchers, and asset managers can coordinate. The framework’s mathemat-
ical apparatus produces specific numerical outputs, Sharpe ratios, beta coeffi-
cients, Value-at-Risk numbers, mean-variance efficient frontiers, that can be
reported, compared, regulated, and incentivized. Alternative frameworks that
lack this apparatus, even if they are theoretically superior, cannot easily be
integrated into the institutional infrastructure that has grown up around the
standard framework.

This institutional dependence is not, in itself, an argument for the standard
framework’s correctness. It is an argument for the cost that institutions face in
moving away from the standard framework. The cost is real, but it is the cost
of moving away from a framework that has, on the formal-logical analysis we
have given in this chapter, been known to be wrong for decades. The question
for the institutions that face this cost is whether the cost of inaction, the cost
of continuing to operate on a foundation that the formal analysis shows to be
inadequate, is greater than the cost of action.

We submit that the cost of inaction, in the late-cycle environment whose
characteristics we develop in the rest of this book, is the greater cost. The
standard framework worked tolerably well in the post-war environment for
which it was designed. It is failing now and will fail more severely as the late-
cycle dynamics intensify. The institutional cost of building an alternative is real
but bounded. The institutional cost of continuing with a framework that the
formal analysis refutes is unbounded; it is the cost of being structurally unpre-
pared for the regime transition that the empirical evidence suggests is now in
progress.

This is the case for engaging with the alternative framework that we
develop in the chapters that follow. The case rests, in this chapter, on the
formal-logical critique of the standard framework. It will rest, in the chapters
that follow, on the constructive specification of the alternative and on the
empirical anchoring of that alternative in the long historical record.
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C H A P T E R  4

The Failure of Standard Growth
Models

The macroeconomic apparatus on which institutional investors
and policymakers rely belongs to the class of exponential-growth
models with exogenously specified rates. That class cannot, by
construction, describe saturation, financialization, overindebted-
ness, or the discontinuities that end cycles. The failure is struc-
tural, and it locates precisely what an adequate alternative must
supply.

4.1 From Microeconomic Theory to Macroeconomic
Modeling

The preceding chapter addressed the formal-logical foundations of the stan-
dard framework as those foundations apply to portfolio theory, asset pricing,
and risk management. The argument was that several of the central tenets are
formally inconsistent or empirically inapplicable. We now extend the critique
to the macroeconomic models that institutional investors and policymakers
rely on for their understanding of the broader environment in which capital is
deployed.

The extension is necessary because portfolio theory does not stand alone.
Any investor making allocation decisions over horizons longer than a few quar-
ters must form a view about the macroeconomic environment in which those
decisions will play out: the trajectory of economic growth, the dynamics of
inflation, the stability of the financial system, the prospects of the major econ-
omies. Institutional investors typically form these views through some combi-
nation of in-house analysis and the analytical apparatus of major international
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institutions: the International Monetary Fund, the World Bank, the Bank for
International Settlements, the major central banks, and the consulting firms
that translate the work of these institutions into operational guidance.

The analytical apparatus of these institutions is built on a particular class of
macroeconomic models, of which the International Monetary Fund’s frame-
work is representative. The class is, in its essential mathematical structure,
the class of exponential-growth models with exogenously specified growth
rates. We will argue, in this chapter, that this class of models is structurally
incapable of describing the phenomena that matter most for an investor in the
current environment: phase transitions, regime changes, the dynamics of
saturated economies, the feedback effects between financial and real activity,
and the discontinuities that historically have characterized cycle endings.

The argument is, again, a structural one rather than an empirical one. We
are not claiming that the Fund’s models have particular calibration errors or
that their forecasts have been particularly inaccurate, though both claims
could be defended. We are claiming that the mathematical class to which the
models belong cannot, by construction, describe the relevant phenomena,
and that the policy and investment guidance derived from these models is
therefore systematically blind to a set of dynamics that are central to the
current environment.

4.2 The Growth Model and Its Mathematical Structure
The standard model used by the Fund for medium-term economic projection,
and inherited in various forms by most institutional analytic apparatus, has the
following structure. Let  denote economic output at time ,  denote
real capital stock, and  denote financial capital. The standard model
specifies the evolution of these variables as:

(4.1)

(4.2)

(4.3)
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where , , and  are exogenously specified growth rates, typically cali-
brated from historical data or set by reference to potential-output estimates
and policy projections.

The closed-form solutions to these difference equations are straightfor-
ward. Starting from initial values , , and , the trajectories are:

(4.4)

(4.5)

(4.6)

using the continuous-time approximation, which is appropriate for the time
scales over which the models are typically used. Each variable evolves as a
pure exponential with its own constant growth rate. The three trajectories are
independent: the evolution of  does not depend on  or , and the same
applies for each of the other variables.

We want to mark several features of this mathematical structure, because
they are the source of the model’s structural inadequacy.

First, the structure is self-referential. Each variable’s growth depends only
on its own current value, multiplied by a constant. The structure of the equa-
tions does not allow for any coupling between the variables; for the productiv-
ity dynamics to depend on the capital stock, or for the capital accumulation to
depend on output, or for the financial-capital dynamics to depend on either
real-capital or productivity dynamics. The variables are mathematical
companions but not interacting parts of a coupled system.

Second, the growth rates are exogenous. The model does not derive the
growth rates from any structural feature of the economy; it imports them from
external sources, historical averages, potential-output estimates, policy
targets. The growth rates are inputs to the model, not outputs. As a conse-
quence, the model cannot tell us why the growth rates take the values they
do, why they might change, or what would happen if they changed. The model
is, in effect, a forward extrapolation of trends that are themselves treated as
given.
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Third, the solutions are unbounded exponentials. Each variable grows with-
out limit, at its own constant rate, into the indefinite future. The model has no
mechanism for saturation, for the slowing of growth as systems mature, for
the discontinuities that characterize the transition between phases of
economic development, or for the feedback effects that arise when one
variable’s growth becomes structurally inconsistent with another’s.

Fourth, and most consequentially, the structure is incapable in principle of
describing phase transitions. A phase transition is, by its mathematical char-
acter, a discontinuous change in the qualitative behavior of a system as a
parameter crosses a threshold. The exponential-growth model has no param-
eters that admit thresholds, no mechanisms that produce discontinuities, and
no apparatus for representing qualitative behavioral changes. The model
evolves smoothly, by construction, regardless of what is happening in the
underlying economic system.

4.3 What This Model Can and Cannot Describe
The growth model, by its mathematical construction, can describe a certain
class of economic phenomena. It can describe steady-state growth at
constant rates. It can describe the trajectory of an economy that is in a regular
expansion phase, with productive capacity growing in proportion to capital
deployment and capital deployment growing in proportion to output. It can
produce short-term forecasts that are reasonably accurate when the economy
is in such a phase, because such phases do, in fact, often resemble the expo-
nential extrapolations the model produces.

What the model cannot describe is, however, the more important set of
phenomena.

It cannot describe saturation. As an economy accumulates capital in
proportion to its output, there comes a point at which additional capital gener-
ates diminishing returns: the productive opportunities available at low levels
of capitalization are exhausted, and additional capital deployment generates
progressively less additional output. This is the classical diminishing-returns
phenomenon, familiar from basic microeconomic theory. The model has no
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mechanism for diminishing returns; its capital and output grow at constant
rates indefinitely.

It cannot describe financialization. As an economy matures, an increasing
share of the available capital is deployed in financial activities rather than in
productive activities. The deployment is not because financial activities are
intrinsically more productive, they are often less so, but because the marginal
returns in productive activities have declined, while the financial sector offers
structural mechanisms, leverage, valuation expansion, fee extraction, that can
generate higher apparent returns even in the absence of underlying productive
growth. The model has no mechanism to represent this shift; in the model, all
capital is structurally equivalent and grows at its assumed exponential rate.

It cannot describe the dynamics of overindebted economies. When an
economy accumulates debt faster than it accumulates productive capacity,
the burden of debt service eventually becomes structurally inconsistent with
the available productive output. The dynamics that follow, debt restructuring,
default, monetary expansion to inflate away debt, fiscal crisis, are central
features of historical debt cycles. The model has no mechanism to represent
the relationship between debt and productive capacity, because it has no
mechanism to represent qualitative changes in the relationship between
financial and real capital.

It cannot describe the discontinuities that characterize cycle endings. The
historical record, which we will examine in detail in Chapters 6 and 11, shows
that economic cycles do not end smoothly. They end with discontinuous
events, currency crises, banking failures, sovereign defaults, hyperinflations,
hegemonic transitions, that the smooth exponential extrapolation of the
model is structurally incapable of representing. The model, applied to any
historical period that contains such an event, smoothly extrapolates across
the event as if it had not occurred.

It cannot describe feedback effects between the variables. The actual
dynamics of an economy involve constant interaction between output, capital,
debt, prices, productivity, financial conditions, and many other variables. A
decline in productivity feeds back into capital accumulation; a rise in debt
feeds back into investment and consumption decisions; a change in financial
conditions feeds back into the price level and the cost of capital. The model,
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by its decoupled-exponentials structure, treats each variable as evolving inde-
pendently of the others.

4.4 The Consequences for Policy and Investment
The Fund’s model, and the broader class of exponential-growth macroeco-
nomic models to which it belongs, is the analytical apparatus on which a great
deal of policy and investment decision-making is based. Central banks use
these models, with various refinements, for monetary policy decisions.
National finance ministries use them for fiscal policy and debt-management
decisions. Pension funds and endowments use them for long-term return
projections. Insurance companies use them for liability matching. The major
credit rating agencies use them for sovereign assessments.

The consequences of building decision-making on a structurally inadequate
model are systematic. The decision-making apparatus is blind to the dynamics
the model cannot represent. The blindness is not a calibration failure that
more careful work could correct; it is a structural feature of the model class.

Central banks operating on these models systematically fail to anticipate
financial crises, because the models have no mechanism for representing the
dynamics that produce financial crises. National finance ministries operating
on these models systematically misjudge the sustainability of debt trajecto-
ries, because the models have no mechanism for representing the relationship
between debt and productive capacity. Pension funds operating on these
models systematically project long-term returns that the actual evolution of
the economic system cannot deliver, because the models have no mechanism
for representing the saturation that constrains real-economic returns in
mature economies.

The decision-makers operating these models are not, in general, blind to
the dynamics the models miss. They are aware, often acutely, of the phenom-
ena their models cannot describe. The blindness is not at the level of individ-
ual awareness but at the level of institutional apparatus: the formal decision-
making processes, the regulatory requirements, the reporting frameworks, the
performance measurement systems are all built around the model class, with
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the consequence that even decision-makers who know better must operate
within an apparatus that prevents them from acting on their knowledge.

This is a strong claim and we want to be careful about how we make it. We
are not claiming that central bankers, pension fund managers, or sovereign-
debt analysts are unaware of the limitations of the exponential-growth model
class. We are claiming that the institutional infrastructure in which these
professionals operate is built around the model class, with the consequence
that departures from the model class are difficult to justify within the infra-
structure and are therefore not taken. The professionals know that financial
crises happen; the institutional apparatus has no mechanism for representing
them and therefore no mechanism for systematically preparing for them. The
professionals know that debt trajectories can become unsustainable; the
institutional apparatus has no mechanism for representing unsustainability
and therefore continues to extrapolate the trajectories until the unsustainabil-
ity becomes manifest.

We submit that this institutional blindness, the gap between what the
professionals know and what the institutional apparatus permits them to act
on, is one of the most consequential features of the current investment envi-
ronment. It implies that the institutional response to late-cycle dynamics will
be delayed beyond the point at which earlier action would have been possible,
and that the eventual response will be more disruptive than it would have
been if the institutional apparatus had been built around a more adequate
model.

4.5 The Tegmark Hierarchy

We articulated, in Chapter 1, the hierarchy of mathematical structure that we
will use as a diagnostic for the adequacy of formal economic apparatus. We
restate the hierarchy here in slightly expanded form, because it gives us a
clean way to characterize the inadequacy of the growth model and the
requirements for an adequate alternative.

The hierarchy, due in our formulation to Tegmark (2014) with adaptations
for our purposes, distinguishes five levels of mathematical structure that a
model may possess. We list them in order from least to most structurally rich.
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Level 1: The truth-value. A statement that is either true or false. Example:
investment  has produced positive returns over the past decade. This is the
lowest level of mathematical structure; the statement carries no parametric
content beyond its truth or falsity.

Level 2: The equation. A statement involving a relationship between speci-
fied quantities, yielding a numerical value when those quantities are specified.
Example: the return on investment  over the past decade was 6.3 percent
annually. This carries more content than the truth-value; it gives us a specific
number that can be compared with other numbers.

Level 3: The function. A relationship that yields a value as a function of one
or more parameters. Example: the return on investment  is a function of
output growth and the interest rate. This carries still more content; it tells us
how the relevant quantity varies with the parameters.

Level 4: The differential equation. A relationship that specifies how a
quantity evolves over time as a function of its current state and possibly of
other variables. Example: the capital stock evolves as , where 
is the savings rate and  is the depreciation rate. This carries substantially
more content; it tells us the dynamics of the system, not merely its current
state.

Level 5: The Lagrangian. A formulation from which differential equations
are derived as the consequences of an action principle, with the differential
equations themselves having additional structural properties, conservation
laws and symmetries, that are encoded in the Lagrangian. Example: the
Lagrangian formulation of classical mechanics, from which Newton’s equa-
tions of motion are derived via the Euler-Lagrange apparatus. This is the high-
est level of structural content; the Lagrangian encodes not only the dynamics
but the structural reasons for those dynamics.

The hierarchy is useful for diagnosing the structural inadequacy of standard
macroeconomic models. The growth model sits at Level 3: it specifies a rela-
tionship between current values and future values, but it does not derive the
dynamics from any deeper structural feature of the economic system. The
growth rates are exogenous parameters, not consequences of any underlying
principle.
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A more adequate macroeconomic model would sit at Level 4: it would spec-
ify the dynamics of the system as coupled differential equations whose solu-
tions describe the trajectories of the relevant variables under various initial
conditions. The coupled differential equations would represent feedback
effects between the variables, allow for the emergence of qualitative behav-
ioral changes, and admit phase transitions as features of the dynamics rather
than as exogenous interruptions.

The most adequate macroeconomic model, the model we develop in Part II
of this book, would sit at Level 5: a Lagrangian formulation from which the
differential equations are derived, encoding the structural conservation laws
that govern the economic system. The Lagrangian formulation has the addi-
tional virtue that the differential equations it produces are not arbitrary but
are the consequences of an underlying action principle, which constrains their
structural form and reduces the parameter space of admissible models.

The growth model fails not because it is at Level 3, since many useful
models live at Level 3, but because the phenomena it claims to describe
require a Level-4 or Level-5 representation. The dynamics of economic
systems involve feedback effects, qualitative behavioral changes, and phase
transitions that a Level-3 representation cannot capture. Using a Level-3
model for phenomena that require Level-4 or Level-5 representation is a
systematic methodological error, and it is the error that the standard macro-
economic apparatus has institutionalized.

4.6 What Is Required of an Alternative
Having identified the inadequacy of the standard macroeconomic model class,
we can specify what an adequate alternative must provide.

The alternative must, first, sit at the appropriate level of mathematical
structure. Level 4 is the minimum: a coupled differential equation system in
which the variables interact rather than evolving independently. Level 5 is the
appropriate target: a Lagrangian formulation from which the differential equa-
tions are derived, encoding the conservation laws and structural constraints
that govern the system.
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The alternative must, second, allow for the qualitative behavioral changes
that the standard model class cannot represent. This means the alternative
must exhibit bifurcation behavior: the system must have parameter regions in
which its qualitative behavior is one thing and other parameter regions in
which it is qualitatively different, with the transition between regions occurring
at specific threshold values that emerge from the formalism rather than being
imposed upon it. The capital saturation threshold, which we will derive in
Chapter 8 from the bifurcation analysis of the three-body model, is an exam-
ple of such a structural threshold.

The alternative must, third, accommodate feedback effects between the
variables. The dynamics of output cannot be specified independently of the
dynamics of capital; the dynamics of capital cannot be specified indepen-
dently of the dynamics of output; and, this is the key extension beyond the
standard model class, the dynamics of financial capital cannot be specified
independently of the dynamics of real capital. The coupling between the three
variables, ,  and , is what produces the late-cycle phenomena that the
standard model class cannot represent.

The alternative must, fourth, be consistent with the long historical record.
The empirical patterns of the past several centuries of economic history, the
cycle structure identified by frequency analysis, the saturation behavior of
mature economies, the hegemonic transitions that have punctuated the
European expansion, must emerge from the formalism rather than being
imposed as auxiliary assumptions. We will demonstrate, in Chapters 6 and 11,
that the three-body model satisfies this criterion.

The alternative must, fifth, be operationally usable. A mathematically rigor-
ous model that cannot be deployed to guide actual decisions is of limited
practical value, however interesting it may be as an academic exercise. The
framework we develop must produce specific guidance for portfolio construc-
tion, for risk assessment, for the diagnosis of economic conditions, and for the
timing of strategic positioning. We will demonstrate, throughout Part V, that
the three-body model meets this criterion through the curve optimization
apparatus.

These five requirements define the alternative we will construct. The
construction begins in the next chapter with the systems-theoretic conceptual
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framework, fractal adaptive cycles, panarchy, and the inadequacy of pure
exponential growth in resource-constrained systems, and continues through
the empirical demonstration of Chapter 6, the formal Lagrangian construction
of Chapter 7, the dynamics analysis of Chapter 8, the cycle hierarchy of
Chapter 9, and the bridge to measurement of Chapter 10. By the end of Part
II, the reader will have in hand a Level-5 alternative to the Level-3 model
class, with the structural properties required to describe the phenomena the
standard apparatus cannot describe.

This concludes Part I, the critical part of the book. The standard framework
has been argued to be formally inconsistent in its central tenets, in Chapter 3,
methodologically inappropriate to the reflexive systems it claims to describe,
in Chapter 2, and structurally inadequate at the level of its macroeconomic
apparatus, in this chapter. The case has been made that an alternative is
required. The case for what the alternative looks like, and how it works, begins
in Chapter 5.
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C H A P T E R  5

Systems with Discontinuous
Capacity Limits

No real system grows exponentially without limit. The apparatus
appropriate to growth under constraint is the S-curve, and the
apparatus appropriate to long-run economic development is a
sequence of S-curves with discontinuous shifts in the saturation
level between them. This chapter builds that apparatus and
draws from it the shift in competitive characteristics that Part IV
turns into strategy.

5.1 The Inadequacy of Pure Exponential Growth
The exponential-growth model class examined in the previous chapter
assumes that economic variables can grow without limit at constant rates. The
assumption is mathematically convenient, and it is approximately accurate
over short horizons in many economic settings. As an account of long-run
dynamics it is, however, false. No real-world system grows exponentially with-
out limit. All systems eventually encounter constraints that slow their growth,
redirect their development, or, in some cases, cause their collapse.

The constraints come from various sources. Physical systems encounter the
finite supply of energy, of matter, of space. Biological systems encounter the
carrying capacity of their environment. Economic systems encounter the satu-
ration of productive opportunities, the diminishing returns to additional capi-
tal, the depletion of resource bases, and the structural mechanisms by which
late-stage accumulation generates progressively smaller incremental output.
These constraints are not exceptions to economic growth; they are features of
all sufficiently long economic histories.



A FIELD-THEORETIC DESCRIPTION

74

The mathematical apparatus appropriate to the description of growth in
constrained systems is well-developed in the natural sciences. The basic
building block is the logistic curve, due originally to Verhulst (1838), which
describes the growth of a variable that is initially nearly exponential but slows
as the variable approaches a saturation level. The logistic equation in continu-
ous time is:

(5.1)

where  is the variable under study,  is the intrinsic growth rate, and  is the
carrying capacity of the system. The closed-form solution is the S-curve:

(5.2)

where  is the initial value. The S-curve exhibits three qualitatively distinct
phases: an early phase of near-exponential growth, when , a middle
phase of approximately linear growth, when  is in the neighborhood of ,
and a late phase of asymptotic approach to the saturation level, when 
approaches  from below.

The S-curve is, in our view, a more adequate base model for long-run
economic dynamics than the pure exponential. Economies do not grow at
constant rates forever; they exhibit early phases of rapid expansion as new
technologies are adopted and productive capacity is built, middle phases of
more moderate growth as the easy opportunities are exhausted, and late
phases of saturation as the system approaches the structural limits of its
underlying resources. The pattern is observed empirically across many
domains: population growth in regions undergoing demographic transition,
market penetration of new technologies, accumulation of capital in developing
economies. In each case the data fits an S-curve substantially better than an
exponential.

The S-curve, by itself, however, is not adequate as a model of long-run
economic development. Real economies do not simply approach a single
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ive capacities become available, new technologies, new energy sources, new
institutional arrangements, and the saturation level shifts upward. The econ-
omy then enters a new phase of growth toward the new saturation level, until
that level is approached and another transition is required for further growth.
The long-run pattern is therefore not a single S-curve but a sequence of S-
curves, each describing growth toward a particular saturation level, with
discontinuous transitions between them.

We now turn to the formal apparatus that describes this sequential pattern.

5.2 Discontinuous Capacity Limits
The conceptual notion we require is that of discontinuous capacity limits. A
system is said to have discontinuous capacity limits if its carrying capacity is
not constant but evolves discontinuously: long periods of growth toward a
particular saturation level, punctuated by relatively brief transitions during
which the saturation level shifts to a new value, after which the system
resumes growth toward the new level.

The sources of discontinuous capacity shifts in economic systems are
diverse. Three categories are particularly important.

Innovation. New technologies make available productive capacities that
were not previously accessible. The transition from animate to mechanical
power in the early industrial revolution, the transition from coal to oil as the
dominant energy source, the transition from electromechanical to digital infor-
mation processing, the transition from fixed to mobile communication
networks; each of these innovations shifted the carrying capacity of the rele-
vant economic system discontinuously. The shift was discontinuous not in the
sense that it occurred instantaneously, but in the sense that the new capacity
level was qualitatively different from the old, requiring a new growth trajectory
rather than a continuation of the previous one.

Resource access. New resources, or new methods of accessing existing
resources, similarly produce discontinuous capacity shifts. The discovery of
major new oil reserves, the colonization of new territories, the development of
techniques for accessing previously inaccessible resource bases, deep-sea
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drilling, hydraulic fracturing, asteroid mining in the not-too-distant future;
each shifts the system’s carrying capacity discontinuously.

Institutional change. Changes in the institutional arrangements that
govern economic activity can similarly produce discontinuous capacity shifts.
The transition from feudal to commercial society in medieval Europe, the
development of joint-stock companies in the early modern period, the transi-
tion from agrarian to industrial labor markets, the development of modern
financial institutions; each of these institutional shifts changed the carrying
capacity of the relevant economic system in ways that more incremental
adjustments could not have achieved.

The pattern produced by a sequence of discontinuous capacity shifts is the
fractal adaptive cycle, a concept we will develop more carefully in Section 5.3.
The pattern has several characteristic features that will be central to the rest
of the book.

First, the pattern exhibits self-similarity across timescales. A long cycle,
composed of many shorter cycles, looks structurally similar to the shorter
cycles themselves when viewed at the appropriate scale. The European-
expansion cycle of the past six centuries contains within it several reserve-
currency cycles of roughly 130 to 150 years each; each reserve-currency
cycle contains within it several capital cycles of roughly 90 years each; each
capital cycle contains within it several credit cycles of roughly 18 years each;
each credit cycle contains within it several business cycles of roughly 7 years
each. The structural form of each cycle is similar to the structural form of the
cycles above and below it; the cycles are self-similar in the sense of fractal
geometry.

Second, the pattern exhibits elevated volatility at transitions. As a system
approaches the saturation level of its current S-curve, the dynamics become
unstable: small perturbations produce larger consequences than they would
have in the early growth phase, and the system begins to fluctuate around its
trajectory. The transitions between S-curves are therefore characterized by
periods of elevated volatility, which can be observed empirically as the finger-
print of an approaching cycle change.

Third, the pattern exhibits qualitatively different competitive characteristics
at different phases of the cycle. In the early growth phase of an S-curve,
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ation and agility are the dominant sources of competitive advantage: the
system is finding its way, the rules are not yet fixed, and the actors who can
adapt rapidly to changing conditions thrive. In the middle growth phase, effi-
ciency and optimization become dominant: the rules have been established,
the productive opportunities are well-understood, and the actors who can
deliver established services at lower cost thrive. In the late saturation phase,
resilience and structural integrity become dominant: the system is approach-
ing its limits, marginal returns are declining, and the actors who can survive
the increasing volatility of the transition phase thrive.

This last feature, the shift in competitive characteristics across phases, has
direct implications for investment strategy, and we will develop it in detail in
Part IV. For now, we note that the implication is structural: an investment
strategy appropriate to one phase of the cycle is not appropriate to a different
phase, and the strategic shift required at cycle transitions is one of the most
important features of late-cycle investment management.

In the Build Up phase, financial assets track the real economy and both
grow together; in the Exaggeration phase, the financial economy decouples
from the real economy as excess capital seeks deployment in financial
markets rather than productive investment; in the Correction phase, the finan-
cial economy collapses back toward the level the real economy can support,
often overshooting and creating subsequent oscillations. The pattern is the
structural mechanism that the framework’s analysis of late-cycle dynamics is
built on, and we will refer to it repeatedly throughout the book. The underlying
schematic is given in SIM Research Institute, Deriving the Value of Gold.

The analytical structure of the capital cycle is worth setting out concretely.
The real-economy production curve follows the standard S-curve dynamics
analyzed earlier in this chapter, approaching its saturation level smoothly. The
financialized-assets curve follows a structurally different path: it tracks the
real economy during the Build Up phase but, once real-economy growth
begins to plateau in the late Build Up phase, the financial economy continues
to expand at exponential rates. The continued expansion is mathematically
possible because financial assets do not have the same physical constraints
as real production; they are claims on future income, which can be expanded
as long as participants are willing to hold them. The structural problem is that
the underlying claims eventually become unsustainable relative to the real-
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economy income they are claims on. When confidence in the sustainability
fails, typically triggered by some specific event but structurally rooted in the
accumulated imbalance, the correction phase begins, with the financial econ-
omy collapsing back toward the level the real economy can support.

The post-correction oscillations represent the subsequent dynamics as the
system finds a new equilibrium. They are not anomalies; they are the struc-
tural consequence of the system overshooting on the downside as confidence
collapses, then partially recovering as the policy apparatus intervenes, then
settling at a new lower level. The historical record exhibits this oscillation
pattern consistently across all major correction episodes, from the South Sea
Bubble of 1720 to the dot-com correction of 2000 to the global financial crisis
of 2008. The duration of the correction phase varies, typically measured in
years rather than decades, but the structural shape is recognizable across the
episodes.

5.3 Fractal Adaptive Cycles and Panarchy
The framework of fractal adaptive cycles was developed in theoretical biology
by Holling and his colleagues, and the reader is referred to Holling and
Gunderson (2002), in the doctrine known as panarchy. The framework was
originally developed to describe the long-run dynamics of ecological systems,
but its mathematical structure is general, and it has been applied to social,
economic, and political systems with substantial success.

The basic unit of the framework is the adaptive cycle, which consists of four
phases connected by transitions. We describe the phases and then the
transitions.

Phase , exploitation. In the exploitation phase, the system grows by
exploiting available opportunities. The growth is initially slow as the system
establishes itself, then accelerates as positive feedback effects compound,
then slows as the available opportunities are exhausted. The first half of an S-
curve corresponds to the exploitation phase. The dominant competitive char-
acteristics are innovation and agility.

Phase , conservation. In the conservation phase, the system has
approached its saturation level and is concerned with the conservation of
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accumulated resources. Growth has slowed; the system is mature and effi-
cient; the competitive characteristics that dominate are efficiency and opti-
mization. The second half of an S-curve corresponds to the conservation
phase. The conservation phase is, paradoxically, the phase in which the
system is most vulnerable: its accumulated resources make it valuable, but its
efficiency-orientation has reduced its capacity to respond to novel challenges.

Phase , release. The release phase is the transition from conservation to
reorganization. It is the phase in which the accumulated resources of the
system are released, often through some triggering event that the conserva-
tion-phase system was not equipped to handle. In ecological systems, the
release phase can be triggered by fire, disease, or weather; in economic
systems, the corresponding triggers include financial crises, currency
collapses, debt deflations, and hegemonic transitions. The release phase is
typically brief but disruptive, and it is the phase in which the most consequen-
tial changes occur.

Phase , reorganization. The reorganization phase is the period after the
release, during which the system reconstitutes itself, often in a different form
than before. Some elements of the old system persist; others are abandoned;
new elements are introduced. The reorganization phase is the period in which
the carrying capacity of the system may shift to a new level, depending on
what innovations or institutional changes occur during the reorganization.
After reorganization, the system enters a new exploitation phase, and the
cycle repeats.

The transitions between phases are not deterministic. A system in the
conservation phase may, under favorable circumstances, transition smoothly
to a new exploitation phase without passing through a full release phase. Or it
may, under unfavorable circumstances, undergo a release that destroys
substantially more accumulated resources than the system can recover. The
trajectory through the cycle depends on the interaction between the system’s
internal dynamics and the external conditions it encounters.

The structural insight of panarchy theory is that adaptive cycles do not
occur in isolation. They occur at multiple scales simultaneously, with the
dynamics at each scale interacting with the dynamics at adjacent scales. A
system at the conservation phase of one cycle may simultaneously be at the
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exploitation phase of a larger cycle and at the release phase of a smaller cycle.
The cross-scale interactions are themselves part of the dynamics.

The implications of this for the analysis of economic systems are substan-
tial. An economy in the conservation phase of its capital cycle, saturated with
capital, financialized, mature in its productive sectors, may simultaneously be
at the exploitation phase of a longer hegemonic cycle, if the larger system is
still in its expansion phase, and at the release phase of a shorter credit cycle,
if a credit crisis is unfolding within the larger conservation period. The diagno-
sis of where an economy sits requires attention to multiple cycles simultane-
ously, not a single cycle viewed in isolation.

We will return to the multi-scale character of the cycle structure in Chapter
9, when we analyze the cycle hierarchy implied by the frequency analysis of
the long historical record. For the present chapter, the key point is that the
panarchy framework gives us a conceptual apparatus for thinking about
economic dynamics that does not depend on the smooth-exponential
assumption of the standard model class. The apparatus admits saturation,
transitions, qualitative behavioral changes, cross-scale interactions, and the
kinds of discontinuities that are central to the actual historical record.

5.4 The Phases of System Development and the Shift in
Competitive Characteristics
The four-phase structure of the adaptive cycle has direct implications for the
characteristics that determine success or failure at each phase. We articulate
these here because they will be central to the strategic-investment-manage-
ment apparatus developed in Part IV.

In the exploitation phase, the dominant determinants of success are inno-
vation and agility. The system is finding its way; the rules are still being estab-
lished; the relationships between actors are still being negotiated. Actors who
can adapt rapidly to changing conditions, who can identify and seize opportu-
nities before they become obvious, and who can innovate in their offerings,
their methods, and their organizational forms thrive. Actors who are commit-
ted to established methods, who are slow to adapt, or who are unable to
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nce in outcomes: some actors achieve dramatic success while others fail
entirely.

In the conservation phase, the dominant determinants of success shift to
efficiency and optimization. The rules have been established; the relationships
have stabilized; the productive opportunities are well-understood. Actors who
can deliver established services at lower cost, who can refine and optimize
established methods, and who can extract more value from established posi-
tions thrive. The phase is characterized by lower variance in outcomes: large
established actors dominate, and the dramatic successes of the exploitation
phase become less common.

In the release phase, the dominant determinants of success shift again, this
time to resilience and structural integrity. The system is undergoing rapid
change; established methods are losing their effectiveness; institutional
arrangements are under strain. Actors with strong balance sheets, with diver-
sified positions across jurisdictions and asset classes, with flexible operational
structures, and with the willingness to act counter-cyclically, to acquire assets
when others are forced sellers, thrive. Actors who are over-leveraged, who are
concentrated in single jurisdictions or asset classes, or who depend on the
continuation of the conservation-phase arrangements fail.

In the reorganization phase, the determinants of success shift once more,
this time to a combination of adaptability and vision. The new system is being
constituted; the new rules are being negotiated; the new relationships are
being formed. Actors who can identify which elements of the old system will
persist, which new elements will become important, and which combinations
will define the next exploitation phase thrive. The reorganization phase is, in
some ways, the most demanding of all the phases for an investor or a strate-
gist, because it requires both the willingness to act on incomplete information
and the discipline to recognize when established methods need to be
abandoned.

The shifts between these dominant characteristics are the structural
feature that the standard framework of investment management cannot
accommodate. A strategy that worked in the exploitation phase, concentration
on innovative growth opportunities, fails in the conservation phase, when the
innovation has become commoditized and the returns have been competed
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away. A strategy that worked in the conservation phase, optimization of effi-
ciency in established positions, fails catastrophically in the release phase,
when the established positions are themselves the source of the vulnerability.
A strategy that worked in the release phase, defensive positioning in resilient
assets, fails in the reorganization phase, when the defensive positioning
becomes the wrong positioning for the new system being constituted.

The result is that an investor who applies a single strategic frame across a
complete cycle will systematically underperform an investor who is able to
adapt the strategic frame to the cycle phase. This is the operational content of
the competence hypothesis that we will develop in Chapter 15: investment
success is not simply a matter of choosing good individual investments, but of
recognizing which strategic frame is appropriate to the current conditions and
shifting frames as the conditions change.

5.5 The Question of Application to Socioeconomic Systems

A reader trained in the natural sciences may accept the panarchy framework
as a useful description of ecological dynamics but question its applicability to
economic systems. The question is reasonable, and we address it briefly here,
with the substantive demonstration deferred to the chapters that follow.

The applicability of panarchy to economic systems rests, in our view, on
three claims, each of which we will substantiate in the rest of the book.

The first claim is that the empirical patterns exhibited by economic systems
over long historical periods conform to the structural features predicted by the
panarchy framework. The long historical record exhibits sequential S-curves
with elevated volatility at transitions, with hegemonic powers that rise, domi-
nate, and decline in patterns consistent with adaptive cycles, with capital
cycles within hegemonic cycles, with credit cycles within capital cycles, and
with the cross-scale interactions characteristic of the panarchy framework.
We will demonstrate this empirically in Chapter 6, for the European-expansion
cycle, in Chapter 11, for the eight-century real-return record, and in Chapter
13, for the dynamics of hegemonic transitions.

The second claim is that the mathematical apparatus developed for ecolog-
ical panarchy systems can be applied to economic systems with appropriate
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modifications. The basic mathematical structure, coupled differential equa-
tions exhibiting bifurcation behavior, with qualitative behavioral changes at
threshold values of the relevant state variables, is general; it does not depend
on whether the system being modeled is ecological, social, or economic. The
modifications required for economic application involve the specification of
the relevant state variables, which in our framework are output, real capital
and financial capital, the specification of the coupling between them, and the
calibration of the parameters to historical data. We will develop this mathe-
matical apparatus in Chapters 7 and 8.

The third claim is that the cross-scale interactions characteristic of panar-
chy systems are also characteristic of economic systems. An economic actor, a
household, a firm, a state, operates simultaneously at multiple scales, with
decisions at one scale affecting and being affected by dynamics at other
scales. A firm’s investment decisions are conditioned by the credit cycle, a
credit-cycle scale dynamic, by the broader economic environment, a capital-
cycle scale dynamic, and by the geopolitical configuration of the host state, a
hegemonic-cycle scale dynamic. The cross-scale interactions in economic
systems are not analogues of the cross-scale interactions in ecological
systems; they are particular instances of the same structural phenomenon.

These three claims, taken together, motivate the application of the panar-
chy framework to economic systems. The claims are not assumptions; they
are conclusions for which we will argue. The reader who accepts them will find
the rest of the book a coherent development of the framework; the reader
who does not accept them is invited to engage critically with the empirical and
theoretical arguments by which we substantiate them.

We close this chapter with a brief comment on the relationship between the
panarchy framework and the Schumpeterian tradition in economics.
Schumpeter’s creative destruction (Schumpeter 1942) and the long-wave
analysis of Kondratieff (1925) anticipate, in various ways, the structural
features that the panarchy framework articulates more systematically.
Schumpeter’s creative destruction corresponds to the release and reorganiza-
tion phases of the adaptive cycle, in which accumulated economic structures
are dismantled and new structures are constituted. Kondratieff’s long waves
correspond to particular scales of the panarchy hierarchy, with each long wave
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utions, and economic arrangements undergo substantial reorganization. The
Schumpeterian tradition has been peripheral to mainstream economics for
institutional and pedagogical reasons we noted in Chapter 2, but its central
insights, that economic systems undergo qualitative reorganizations rather
than smooth expansion, and that the reorganizations are driven by structural
rather than merely cyclical forces, are vindicated by the framework we
develop in this book.

We turn now, in Chapter 6, to the empirical demonstration that the
European-expansion cycle of the past six centuries exhibits the structural
features of a fractal adaptive cycle now approaching its saturation phase.
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C H A P T E R  6

The European Expansion as a
Fractal Adaptive Cycle

Seven centuries of real returns, five hegemonic successions, and
the frequency content of the long record together supply the test.
The European expansion exhibits the S-curve structure, the cycle
hierarchy, and the elevated transition volatility that the frame-
work predicts, and it is now in its saturation phase.

6.1 The Hypothesis
The framework developed in the preceding chapter posits that economic
systems follow fractal adaptive cycles: sequences of S-curves at multiple
timescales, with self-similarity across scales, elevated volatility at transitions,
and qualitative behavioral changes at phase boundaries. The framework
predicts that, if we examine the empirical record of a sufficiently long-running
economic system, we should find the characteristic patterns: a primary S-
curve at the longest scale, sub-cycles at shorter scales, elevated volatility as
the primary S-curve approaches saturation, and the characteristic cycle hier-
archy that a panarchy structure produces.

The longest-running economic system available to us in good empirical
detail is the European-expansion cycle, beginning with the consolidation of
European political and economic institutions in the twelfth and thirteenth
centuries and continuing through the great European maritime expansion from
1450 onward to the present global system. The cycle is approximately seven
centuries in length, which is a substantial fraction of the recorded economic
history of any civilization and which provides enough data to test the
framework’s predictions empirically.
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We argue, in this chapter, that the European-expansion record exhibits the
structural features the framework predicts. We argue further that the cycle is
now in its saturation phase, with the empirical signatures of an approaching
transition visible in the contemporary data. The argument has three compo-
nents: the demonstration that the long-run real-return record exhibits the
predicted S-curve structure; the demonstration that the hegemonic succes-
sions within the European expansion conform to the cycle structure predicted
by the panarchy framework; and the frequency analysis that decomposes the
long-run record into the sub-cycles that the panarchy hierarchy predicts.

The empirical apparatus draws principally on the work of Officer and
Williamson (2021), who have assembled a continuous record of global real
interest rates and gold prices from 1311 to the present: a record of more than
seven centuries. We supplement this with the long-run record of global energy
consumption per person, with the data on hegemonic successions assembled
from the diplomatic and economic history literature, and with the contempo-
rary capital-saturation measures developed for the Health of Nations
Indicator, which we will examine in detail in Chapter 12.

6.2 The Officer-Williamson Real-Return Series

The Officer-Williamson series records real interest rates over the past seven
centuries, with the gold price serving as the deflator. The series has both
academic credentials, in that it is the result of decades of work by economic
historians and is published in peer-reviewed form, and empirical advantages
over the standard alternatives, in that it does not depend on the constructed
price indices that contemporary statistical agencies use and that are subject
to various forms of methodological adjustment.

The choice of deflator deserves a word, because it is a methodological
strength of the series rather than a convenience. For the greater part of a
seven-century record there is no consumer price index to deflate by: the
constructed indices on which modern real-return measurement depends do
not exist before the nineteenth century, and the basket-based reconstructions
that historians have assembled for earlier periods are neither continuous nor
comparable across regions. Gold is the one asset that is continuously priced
across the whole span, that does not perish, and whose monetary role is
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unbroken from the fourteenth century to the present. Measuring the interest
rate against gold therefore yields a real return that is comparable across the
entire record, which no constructed deflator can deliver. The measure is not
chosen because gold is the correct numeraire in principle; it is chosen
because it is the only numeraire available continuously over the period the
framework needs to examine.

The series shows several features of immediate interest.

Over the full seven-century record, real interest rates have exhibited a
substantial secular decline. Real rates in the fourteenth century were in the
range of 10 to 12 percent annually; real rates in the late twentieth century
were in the range of 2 to 4 percent annually; real rates in the early 2020s have
been negative in several major economies. The secular decline is, on the
framework we are developing, consistent with the saturation of capital relative
to productive output: as capital accumulates relative to the real economy, the
marginal return on capital declines, and the real rate of interest declines
correspondingly.

The decline has been irregular, not smooth. Periods of relatively rapid
decline have been interspersed with periods of stability and even occasional
reversal. The major reversals, periods of rising real rates after periods of
decline, have coincided with the great economic restructurings of European
history: the consolidation of trade networks in the late fifteenth century, the
fall of the Iberian commercial empires and the rise of Dutch commerce in the
seventeenth century, the industrial revolution in the late eighteenth and nine-
teenth centuries, the two world wars and their aftermath, and the inflation of
the 1970s. Each of these episodes corresponds to a period of substantial
reorganization of the European-expansion system, with the temporary rever-
sal of the real-rate decline reflecting the temporary increase in productive
opportunities that the reorganization generated.

Between the reversals, the trend has been downward. The trend is more
clearly visible when the real interest rates are converted to a cumulative real
return: starting from a base of 100 in 1311, the cumulative real return reaches
the present after seven centuries of compounding. The cumulative curve,
however, is not the smooth exponential one would expect from constant real
rates; it is an S-curve, with rapid early growth, a long middle period of more
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moderate accumulation, and an approach to saturation in the late twentieth
century. The S-curve shape is the empirical signature the framework predicts.

The conceptual structure of this argument is a stylized representation of the
data. The actual data is more irregular than any stylized representation, but
the structural form is clear: the European expansion exhibits the S-curve of a
single large adaptive cycle, with the system now in the upper portion of the
curve, approaching the saturation level.

The primary S-curve represents the overarching European-expansion epoch
cycle, the largest scale. Within it sit the capital cycles of successive hegemonic
powers, France in the seventeenth and eighteenth centuries, the United
Kingdom in the eighteenth and nineteenth centuries, the United States from
the nineteenth century to the present, each itself an S-curve in system recov-
erability. Within the United States capital cycle sit the embedded innovation
cycles, the Oil Crisis cycle and the DotCom cycle, each a sub-S-curve. The
hierarchical structure, the European expansion as one S-curve containing
multiple hegemonic-cycle S-curves containing multiple innovation-cycle S-
curves, is the framework’s structural picture of the empirical record. The
underlying schematic is given in SIM Research Institute, Deriving the Value of
Gold.

The multi-scale character of the framework’s analysis is worth stating
concretely. The European expansion epoch has been the dominant feature of
global economic history for approximately 600 years, with its growth phase
coinciding with the rise of the European powers and its approach to saturation
coinciding with the increasing financialization, demographic transition, and
resource-base constraints of the late twentieth and early twenty-first
centuries. Within the European expansion, the capital cycles of successive
hegemonic powers each have their own S-curve dynamics: France rising
through the Versailles period and declining in the early nineteenth century, the
United Kingdom rising through the industrial revolution and declining in the
early twentieth century, the United States rising through the post-war period.
Within the United States capital cycle, the innovation cycles of the Oil Crisis
era and the DotCom era are themselves S-curves at a shorter timescale. The
framework’s central claim is that this hierarchical S-curve structure is observ-
able in the empirical record rather than imposed upon it.
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The framework also predicts that the same hierarchical S-curve structure
should be visible in the larger demographic record, since population dynamics
are tightly coupled with economic activity through the labor-force, consump-
tion-demand, and innovation-population channels. We can test this prediction
directly using the long-run world population data.

The empirical record is well described by three fitted S-curves correspond-
ing to three civilizational epochs: the Greco-Roman and Persian-Arab S-curve
from approximately 2000 BCE to 500 CE; the Mongolian-Chinese and Islamic
Golden Age S-curve from approximately 500 to 1600 CE; and the European
expansion S-curve from approximately 1600 to 2100 CE. Each epoch S-curve
provides a substantially better fit to the population data than would a single
curve, and the transitions between epochs, around 500 CE and around 1600
CE, coincide with major historical reorganizations: the fall of Rome and the rise
of the Islamic-Chinese civilizational center, then the European Renaissance
and the great maritime expansion. The current period sits in the late phase of
the European expansion S-curve, with the population curve approaching the
saturation level that demographic transition theory predicts. The source is
derived from SIM Research Institute, Deriving the Value of Gold, with underly-
ing data from various standard demographic sources.

The world-population data provides what is perhaps the cleanest empirical
evidence of the framework’s central hypothesis. Population dynamics are
tightly constrained by carrying capacity in any given civilizational epoch, with
the carrying capacity itself being a function of the agricultural technology,
energy availability, urban institutional sophistication, and disease-control
capabilities of the epoch. Each civilizational epoch raises the carrying capacity
through some combination of these factors, and the population grows toward
the new carrying capacity through an S-curve trajectory. The transitions
between epochs are visible in the data as periods of relative stagnation or
even decline, the European Dark Ages for example, as one civilizational
arrangement breaks down before the next one establishes itself. The
framework’s hierarchical S-curve structure is not imposed on the data; the
data itself exhibits the structure.
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6.3 Hegemonic Successions Within the European
Expansion
The European expansion has been organized, since approximately 1450,
around the successive dominance of particular European maritime powers.
Each dominant power has organized the trade routes, the financial system, the
institutional arrangements, and the cultural conventions of the international
system during its period of dominance. Each has been succeeded, eventually,
by a different power. The successions have been marked by major diplomatic
settlements: peace treaties that, in the broader historical view, can be read as
the moments at which the new hegemonic arrangement was institutionalized.

The successions and their associated treaties are as follows.

Portugal, the first European maritime power of the modern period, was
institutionalized as the leading power by the Treaty of Windsor (1386), an
Anglo-Portuguese alliance that protected Portuguese maritime expansion and
which has been continuously in force longer than any other extant treaty.
Portuguese dominance lasted until 1529, when the Treaty of Saragossa estab-
lished Spanish dominance over the Pacific theater while preserving
Portuguese dominance in the Atlantic: a settlement that, in effect, recognized
the rising Spanish power and gave it room to expand. From Windsor to
Saragossa is 143 years.

Spain was institutionalized as the leading power by the Treaty of Saragossa
(1529) and held the dominant position until the Peace of Nijmegen (1679),
which marked the institutional emergence of France as the dominant conti-
nental power and the relative decline of Spanish maritime hegemony. From
Saragossa to Nijmegen is 150 years.

France was institutionalized as the leading power by the Peace of Nijmegen
(1679) and held the dominant position until the Congress of Vienna (1815),
which established the post-Napoleonic order with Britain as the dominant
maritime power. From Nijmegen to Vienna is 136 years.

Britain was institutionalized as the dominant maritime power by the
Congress of Vienna (1815) and held the position until the Paris Peace
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Conference (1946), which formalized the post-war order with the United
States as the dominant global power. From Vienna to Paris is 131 years.

The United States was institutionalized as the dominant global power by the
Paris Peace Conference (1946). The present, in the early-to-mid 2020s, is
approximately 80 years after that institutionalization: well into the latter half
of a hegemonic cycle whose historical analogues lasted roughly 130 to 150
years.

The pattern is striking. Five hegemonic cycles, each of approximately 130 to
150 years’ duration, with the transitions marked by major diplomatic settle-
ments that institutionalized the new arrangement. The durations are not iden-
tical, they range from 131 years for Britain to 150 years for Spain, but they are
remarkably consistent given the variety of historical circumstances under
which each cycle unfolded. The pattern is what the panarchy framework
would predict: structural cycles of approximately the same duration, with the
duration determined by the time required for a hegemonic power to rise,
dominate, accumulate the structural strains characteristic of late-cycle
dynamics, and be replaced.

One feature of the succession deserves comment. The transition between
Dutch and French dominance, which occurred in the second half of the seven-
teenth century, is in some ways exceptional. The Dutch, while economically
and commercially dominant in the seventeenth century, never achieved the
full hegemonic position that the other powers held in their respective cycles.
The Peace of Münster of 1648, one of the two settlements that together
constitute the Peace of Westphalia and the one in which Spain recognized
Dutch independence, is sometimes cited as a Dutch hegemonic moment, but
the Dutch system fragmented during its supposed peak rather than continuing
through a full cycle. The Dutch case is, we suggest, an example of a partial or
incomplete adaptive cycle, in which the release phase began before the full
conservation phase had developed. The framework admits such partial cycles;
not every system completes a full adaptive cycle before being disrupted.

The implications of the cycle structure for the current period are direct. If
the United States entered its hegemonic cycle in 1946 and the historical
pattern produces transitions at 130 to 150 years, then the current hegemonic
cycle should be expected to enter its release phase in the period approxim‑
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ately 2076 to 2096. We are, on this analysis, in the late conservation phase:
well past the peak of United States dominance, with the structural strains
characteristic of late-cycle dynamics already evident, but with the formal
release phase still several decades distant.

This is a longer time horizon than is commonly used in policy and invest-
ment analysis, but it is the appropriate horizon for the framework. The reader
who wishes to understand the dynamics of the current period must operate at
this multi-decade scale rather than at the quarterly or annual scale that domi-
nates standard analysis.

6.4 Frequency Analysis of the Real-Return Series

The hegemonic-cycle structure described in the previous section operates at
one particular timescale, approximately 130 to 150 years per cycle. The
panarchy framework predicts that there are sub-cycles operating at shorter
timescales within each hegemonic cycle, with the sub-cycles being self-simi-
lar to the larger cycle but operating at faster rates.

To test this prediction, we apply frequency analysis to the long-run real-
return series. The technique converts the time-domain series into a
frequency-domain spectrum, with peaks in the spectrum corresponding to
cyclic frequencies present in the data. If the panarchy framework is correct,
we should see a hierarchy of peaks at the timescales the framework predicts:
a fundamental pulse of a few years, a credit cycle of 18 years or so, an innova-
tion cycle of 40 to 54 years, a capital cycle of 90 years or so, and a hegemonic
cycle of 130 to 150 years.

The frequency analysis, applied to the Officer-Williamson series over the
period 1311 to 2018, yields a spectrum with the following features. We
summarize the results; the technical apparatus of the spectral analysis is in
Appendix A.4.

A fundamental pulse at approximately 3.6 years, with substantial harmonic
content. This is the shortest cycle in the data and serves as a kind of base
frequency for the longer cycles. The 3.6-year period corresponds roughly to
the standard business-cycle frequencies identified in the macroeconomic
literature, though we will argue in Chapter 9 that the more fundamental period
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is the 3.6-year pulse and that the standard business cycle, 7 years or so, is the
first harmonic of this fundamental.

A credit cycle at approximately 18 years. This corresponds closely to the
credit-cycle frequencies identified in the modern empirical literature, notably
the work of Schularick and Taylor (2012) on 140 years of credit cycles in 14
advanced economies. The 18-year period appears as a strong peak in the
spectrum, indicating that the credit cycle is a robust feature of the data over
the full seven-century record.

An innovation cycle at approximately 40 to 54 years, with peaks in this
range corresponding to the long-wave cycles identified by Kondratieff (1925)
and subsequently refined by other authors. The 40 to 54 year range is broader
than the credit-cycle peak, suggesting that the innovation cycle is less
precisely periodic than the credit cycle but is still a robust feature of the data.

A capital cycle at approximately 90 years. The 90-year peak is less promi-
nent than the credit-cycle and innovation-cycle peaks, in part because the
data record contains only about 7 to 8 full capital cycles, which is at the lower
limit of what frequency analysis can reliably detect. Nonetheless, the peak is
present, and its location is consistent with the capital-cycle dynamics that the
three-body model produces, which we will examine in Chapter 8.

A hegemonic cycle at approximately 130 years. As with the capital cycle,
the data contains only about 5 full hegemonic cycles, so the spectral evidence
is weaker. The peak is present, and its location is consistent with the hege-
monic-succession history described in Section 6.3.

A high-volatility region between approximately 100 and 120 years, which
we interpret as the band within which transitions between hegemonic cycles
occur. The transitions are not perfectly periodic; they occur within a band of
cycle durations, and the band is what the frequency analysis picks up.

The number system implied by these peaks is interesting. The fundamental
period of 3.6 years gives a business-cycle harmonic of 7.2 years, the first
harmonic, a credit cycle that is 5 times the fundamental, at 18 years, an inno-
vation cycle that is approximately 14 times the fundamental, at 50.4 years,
close to the Kondratieff midpoint, a capital cycle that is 25 times the funda-
mental, at 90 years, and a hegemonic cycle that is 36 times the fundamental,
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at 129.6 years, close to the lower end of the 130 to 150 year range. The inte-
ger multipliers, 5, 14, 25 and 36, suggest a structural relationship between
the cycles that goes beyond mere coincidence; they suggest that the cycle
structure has a fundamental beat, the 3.6-year pulse, and that the longer
cycles are integer-multiple resonances of this fundamental.

We do not push the integer-multiplier observation too far, and it is worth
being precise about how little discriminating information it carries. The
harmonics of a 3.6-year fundamental are spaced 3.6 years apart, so every
period whatever lies within 1.8 years of some integer multiple by construction.
That alone makes proximity to an integer multiple weak evidence. The innova-
tion band makes the point sharply: 40 to 54 years spans multipliers of approx-
imately 11.1 to 15.0, which is roughly four harmonics, so any value in the band
is close to an integer multiple and the observation that 50.4 happens to be
one is not a finding about the data. The integer multipliers are therefore
consistent with the structural reading and are not evidence for it. What would
constitute evidence is a demonstration that the spectral peaks are located
more precisely than the harmonic spacing, and that demonstration requires
interval estimates on the peak locations rather than the point estimates
reported above.

The observation is consistent with the structural prediction of the panarchy
framework, which suggests that the cycles at different scales are related by
structural rather than merely empirical considerations. We rest the
framework’s cycle hierarchy on that structural prediction and on the hege-
monic-succession record of Section 6.3, both of which stand independently of
the harmonic arithmetic.

6.5 The Energy Consumption Record

A second empirical anchor for the framework comes from the long-run record
of global energy consumption per person. Energy consumption is an attractive
proxy for real economic activity because, unlike monetary measures of activ-
ity, it is not subject to the measurement-and-deflation issues that affect
output and similar aggregates. Energy is physical; its measurement, while not
free of methodological choices, is closer to direct observation than the
measurement of monetary aggregates.
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The long-run record of global energy consumption per person from 1820 to
the present shows several features consistent with the framework. The series
exhibits the S-curve shape that the framework predicts: rapid growth in the
late nineteenth and early twentieth centuries, with the growth slowing in the
latter half of the twentieth century and approaching what appears to be a
saturation level in the early twenty-first century. The data tracks the S-curve
closely through the rapid growth period of the twentieth century and
approaches a saturation plateau in the early twenty-first. The flattening in the
recent decades is consistent with the framework’s reading of the European-
expansion system in its late saturation phase. The transition phase between
cycles is visible in the data as a period of elevated fluctuations around the
underlying trend, beginning in approximately the 1960s and 1970s and
continuing to the present.

The data is consistent with the framework’s prediction that the European-
expansion cycle is in its late saturation phase. Energy consumption per person
has been approximately flat in the global aggregate since the early 2000s,
which is consistent with a system that has reached the upper portion of its
current S-curve. The fluctuations around the trend have been elevated, with
the 2008 and 2009 financial crisis, the 2014 and 2015 oil price collapse, the
2020 and 2021 pandemic disruption, and the 2022 energy crisis each produc-
ing substantial deviations from the underlying trend. These are the empirical
fingerprints of an approaching transition.

The framework does not predict that a transition is imminent in the sense of
being weeks or months away. It predicts that we are in the phase during which
transitions become possible and during which the structural strains character-
istic of late-cycle dynamics are accumulating. The precise timing of the transi-
tion depends on the interaction between the long-cycle dynamics and the
shorter-cycle dynamics: a major credit-cycle event in the late 2020s or early
2030s could trigger the transition; a continued series of partial disruptions
could extend the late-cycle period further; an exceptional innovation that
shifts the carrying capacity could in principle delay the transition substantially.
The framework gives us the structural picture; the specific timing depends on
factors that the framework can identify but cannot precisely predict.
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6.6 Where We Are Now
We can now state, with the empirical apparatus of this chapter, where we are
in the cycle structure.

Within the hegemonic cycle, we are in the late conservation phase. The
United States, institutionalized as global hegemon in 1946, is approximately
80 years into a cycle that historically has lasted 130 to 150 years. The struc-
tural strains characteristic of late-cycle hegemons are visible: declining rela-
tive economic share, growing fiscal and external imbalances, military overex-
tension, internal political polarization, declining credibility of the institutions
of the host state. None of this is unusual for the late conservation phase; all of
it has been seen in previous hegemonic cycles.

Within the capital cycle, we are at or past saturation. The capital-to-
output ratios in the major developed economies have exceeded the levels at
which historical cycle transitions have occurred. We will examine the specific
levels in Chapter 12, for the Health of Nations Indicator, and in Chapter 11, for
the eight-century record. The conclusion is that the capital cycle that began
roughly in the post-war period is in its release phase, with the specific mani-
festations of release, financial crises, central bank balance-sheet expansions,
monetary regime changes, already visible.

Within the innovation cycle, we are at the boundary between cycles. The
previous innovation cycle, organized around digital computing and information
technology, has reached its mature phase. The next innovation cycle has not
yet clearly emerged. Artificial intelligence belongs to the cycle now maturing,
as its culminating application rather than its successor. Candidates exist,
advanced robotics and the fully automated productive systems built on it,
energy technologies, biotechnology, advanced materials, but none has yet
achieved the kind of system-transforming role that base innovations in past
cycles have achieved. The framework does not predict which of these candi-
dates will become the base innovation of the next cycle, but it predicts that
the cycle structure requires a base innovation, and that one will emerge.

Within the credit cycle, we are several years into what appears to be a
tightening phase, with the previous easing phase, the post-2008 period of
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low rates and quantitative easing, having ended in the early 2020s. The 18-
year credit cycle structure suggests that the current tightening phase has
further to run, with the next easing phase emerging in the late 2020s or early
2030s.

These positions are interlocking and mutually reinforcing. The late hege-
monic phase produces institutional inflexibility that makes effective response
to the capital-cycle release more difficult. The capital-cycle release produces
financial pressures that constrain the resources available for innovation-cycle
base innovations. The innovation-cycle boundary produces uncertainty about
future productive opportunities that compounds the financial pressures. The
credit-cycle dynamics interact with all of the above in ways that the standard
analytical apparatus cannot adequately track.

The investor or strategist who operates within the standard apparatus,
using the exponential growth model or its derivatives, treating the recent past
as the basis for projections, applying the standard mean-variance optimization
frameworks, is systematically positioned to be wrong about the dynamics of
the coming decade. The framework we develop in the rest of this book is
designed to be operationally correct for these dynamics, and the rest of the
book is the case for that framework.

We turn now, in Chapter 7, to the formal Lagrangian construction that gives
the framework its mathematical foundation.
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C H A P T E R  7

The Lagrangian Formulation of
Economic Dynamics

The quantity equation, properly read, is a continuity equation,
and a continuity equation is what a conservation law looks like in
a field theory. From that reading a Lagrangian follows, and from
the Lagrangian the equations of motion. This chapter builds the
formalism on Genreith’s foundation and extends it from two state
variables to three.

7.1 Why a Lagrangian Formulation

In Chapter 4 we argued that the standard macroeconomic growth models, of
which the International Monetary Fund’s framework is representative, fail at
the most basic level: their mathematical construction admits only solutions of
the form , with the three principal variables, economic
output, real capital, and financial capital, evolving independently as decoupled
exponentials. The resulting class of models is incapable, by construction
rather than by calibration, of describing the feedback dynamics, the phase
transitions, and the saturation behavior that characterize the actual historical
record of economies. To produce a framework that can describe these
phenomena, we must ascend the hierarchy of mathematical structure.

The hierarchy is one we introduced in Chapter 4 and which we restate here
for the reader’s reference. At the lowest level of structure stands the truth-
value: a statement that is either true or false. Above this stands the equation,
which yields a numerical value for a specified parameter. Above the equation
stands the function, which yields a value parameterized by some other vari-
able. Above the function stands the differential equation, whose solutions are

Y (t) = Y (0) ⋅ eg ​tY
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themselves functions and which therefore describes how systems evolve. At
the highest level stands the Lagrangian, from which differential equations are
themselves derived as the consequences of an action principle. The
Lagrangian formulation is, in the classical sense, the highest level of mathe-
matical structure available for a dynamical system: it encodes the conserva-
tion laws that constrain the system’s evolution, it produces coupled differen-
tial equations as the equations of motion, and it permits the derivation of
system properties from variational principles rather than from ad hoc
specification.

Standard macroeconomics sits at the level of the function. The growth
model, written as , is a difference equation whose
solution is a function, but a function specified independently of the structural
dynamics of the system. The model has no Lagrangian, no conservation laws,
and no mechanism by which one variable’s evolution couples structurally to
another’s. The framework we will develop in this chapter sits at the level of
the Lagrangian. It is, in this specific and technical sense, a more fundamental
description of economic dynamics than what the standard discipline has so far
produced.

Two questions arise immediately. The first is whether a Lagrangian descrip-
tion of an economy is justified; whether the economic system has the struc-
tural properties, conserved quantities and a principle of stationary action, that
make a Lagrangian formulation appropriate. The second is whether such a
formulation has been constructed; whether anyone has actually written down
a Lagrangian for the economic system from which usable equations of motion
can be derived. The answer to the first question we will argue throughout this
chapter, beginning with the demonstration that the quantity equation can be
reinterpreted as a continuity equation, which is the structural form a conser-
vation law takes in a field theory. The answer to the second question is yes:
Heribert Genreith, in his 2012 work Eine feldtheoretische Beschreibung der
Makroökonomie, constructed such a Lagrangian and derived from it a two-
equation differential system describing the joint dynamics of economic output
and capital. The framework we develop in this chapter, and which carries
through the rest of the book, is built directly on Genreith’s foundation, with
one specific extension: we introduce financial capital as a state variable
distinct from real capital, producing a three-equation rather than two-equat‑

Y (t + 1) = (1 + g ​) ⋅Y Y (t)
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ion system. The extension is essential for describing the dynamics of capital
saturation, the real-financial decoupling, and the regime transitions that char-
acterize late-cycle economies; none of which can be described in a system
that does not distinguish real from financial capital. The extension is, however,
an extension: the formal apparatus, the Lagrangian formulation, and the field-
theoretic framing are Genreith’s, and we credit them explicitly throughout this
chapter.

7.2 The Quantity Equation as a Conservation Law

The starting point of the field-theoretic framework is a reinterpretation of one
of the oldest equations in economics: the quantity equation, customarily
written

(7.1)

where  is the money supply,  is the velocity of money,  is the price level,
and  is the quantity of transactions over some period. In standard treat-
ments the quantity equation is presented as an identity or as a long-run
constraint on the relationship between monetary aggregates and the price
level. It is rarely presented as what, on closer inspection, it actually is: a state-
ment of conservation.

To see this we rewrite the quantity equation, using notation that will recur
throughout the book, as

(7.2)

where  now denotes the monetary capital in circulation, in place of , to be
consistent with our later use of  as the capital variable, and  denotes the
transaction frequency, in place of , which the framework reserves for the
regime generator, and in preference to , which Section 7.5 reserves for the
financial-capital dynamics. The equation says that monetary capital, weighted
by its velocity, equals the price level weighted by the transaction frequency.
Both sides describe a flow: on the left, the flow of money; on the right, the
flow of priced transactions. The equation is, in this form, a statement that the
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two flows are equal, which is to say, that one cannot create money flow with-
out a corresponding flow of priced transactions, and vice versa.

We can make the conservation structure of this equation explicit by inter-
preting  as a velocity and  as a frequency, both of which can be understood
as time-derivative quantities. In a one-dimensional analogy with the continu-
ity equations of physical field theory, this yields

(7.3)

or, rearranging,

(7.4)

in the appropriate one-dimensional sense. The quantity equation, in this read-
ing, is the continuity equation of the monetary-and-price field. It states that
the price level  is the source of money flows : whenever there is a change
at a source, whenever prices change with respect to time, , there must
be a corresponding change in the flows, , with the divergence-free
condition being maintained.

This is more than a notational rearrangement. The continuity equation in
field theory is the structural form taken by conservation laws: it is the equa-
tion that must hold for any quantity that is neither created nor destroyed but
only moved or transformed. By identifying the quantity equation as a continu-
ity equation, we are claiming, and this is a substantive claim about the nature
of economic systems, that the monetary-and-price system has a conserved
quantity, and that the quantity equation is what conservation looks like for
that quantity.

What is the conserved quantity? In Genreith’s formulation, which we follow
here, it is the quantity that appears as the Lagrangian itself, which we now
construct.

7.3 The Lagrangian of the Economic System

Following Genreith (2012), we define the Lagrangian of the economic system
in its first form as

V f

K ⋅ V − P ⋅ f = 0

∇ ⋅ (K, −P ) = 0

P K

∂P/∂t
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(7.5)

and require that this Lagrangian remain constant: that the action  be
stationary under variations in the system parameters. This is the principle of
stationary action applied to the economic system, and it is the structural
commitment that distinguishes a field theory of economics from the purely
descriptive growth models of the standard discipline.

By analogy with the physical Lagrangians of classical mechanics, where
 with  the kinetic energy and  the potential energy, we may

interpret the terms of the economic Lagrangian thus:  plays the role of a
kinetic term, representing the active flow of monetary capital through the
system, while  plays the role of a potential term, representing the struc-
tural state of prices and transaction frequencies that constrains and is
constrained by the flow. The interpretation should not be pushed too far,
economies are not classical mechanical systems and the analogy is structural
rather than literal, but the formal parallel is real, and it permits us to use the
apparatus of variational mechanics to derive equations of motion for the
economic system.

The Euler-Lagrange equations, which follow from the requirement that the
action be stationary under variations in the generalized coordinates  and
their time derivatives , take the form

(7.6)

In the economic system, the generalized coordinates are the system parame-
ters with respect to which market participants make decisions, and the time
derivatives describe the rates at which those parameters evolve. The Euler-
Lagrange equations, applied to the economic Lagrangian, yield the equations
of motion of the economic system. We now derive those equations explicitly,
first in Genreith’s two-variable form and then in our extended three-variable
form.
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7.4 The Euler-Lagrange Equations Applied: Genreith’s
Two-Equation System
In Genreith’s formulation, the economic system is characterized by two state
variables: economic output  and capital . The dynamics are described by
two coupled differential equations derived from the Lagrangian by application
of the Euler-Lagrange apparatus. We will not repeat Genreith’s derivation in
full, and the reader is referred to Genreith (2012) for the complete treatment,
but we summarize the key structural features.

The first equation describes the dynamics of economic output:

(7.7)

where the functional form of  encodes the productivity dynamics: the rate at
which output grows depends on the existing level of output, via productive
capacity, and on the existing level of capital, which is the means by which
output is produced. Standard productive-capacity considerations imply that 
is increasing in both arguments at low levels but that the marginal contribution
of additional capital diminishes as the system approaches saturation: the
classical diminishing-returns property, but here derived from the Lagrangian
rather than assumed.

The second equation describes the dynamics of capital:

(7.8)

where  encodes the capital-accumulation dynamics: capital grows through
investment, which is some function of output, and depreciates through use
and obsolescence, which is some function of the existing capital stock. The
functional form of  produces the characteristic S-curve behavior of capital
accumulation: rapid early growth as productive opportunities are exploited,
slowing growth as the system approaches its productive capacity limit.

Genreith’s system, with appropriate parameterization, reproduces the
historical patterns of economic growth in ways that the exponential-extrapola-
tion framework cannot. It exhibits saturation behavior. It exhibits the slowing
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of growth as systems mature. It exhibits the periodic discontinuities that the
standard models smooth over.

But it has one structural limitation, which becomes acute at the end of capi-
tal cycles: it does not distinguish real capital from financial capital. In
Genreith’s formulation,  is a single aggregate variable. This is adequate for
periods in which the financial economy is a transparent claim on the real
economy: periods, that is, in which the dynamics of financial assets faithfully
track the dynamics of the productive capital they ultimately represent. In such
periods, treating capital as a single variable is a defensible simplification.

In periods of late-cycle saturation, however, the financial economy and the
real economy decouple. This is one of the most important empirical phenom-
ena of late-cycle dynamics, and it is the phenomenon that the standard
growth models, and Genreith’s two-variable formulation, cannot adequately
describe. To describe it, we must distinguish the two types of capital. This is
the extension we now make.

7.5 The Extension: From Two Equations to Three

We extend Genreith’s framework by introducing two state variables in place of
the single variable .

, the real capital of the system, represents productive assets: machinery,
infrastructure, real estate used in production, productive land, accumulated
technical knowledge embedded in productive processes.

, the financial capital of the system, represents claims on real assets, and
on other financial assets, that are traded in financial markets: equities, bonds,
derivatives, and the broader range of financialized instruments.

The distinction is structural, not merely categorical. Real capital generates
real economic output through productive use. Financial capital generates
returns through valuation changes, claims on real-capital output in the form of
interest and dividends, and, in late-cycle periods, through structural mecha-
nisms, leverage, buybacks and monetary expansion, that do not depend on
real-capital productivity at all.

K

K
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In early-cycle conditions, when  is low, financial capital functions
principally as a transparent claim on real capital and the distinction has
limited practical consequence. The growth of  tracks the growth of , and
a two-variable model in which the combined  behaves coher-
ently is adequate.

In late-cycle conditions, when  has grown substantially, the two vari-
ables diverge in their dynamics. Financial capital accumulates faster than real
capital, valuation multiples expand independently of underlying productivity,
and the structural feedback between the two becomes critical to the system’s
behavior. A two-variable model cannot describe this divergence because the
two-variable model has no variable to track the divergence in.

We therefore introduce three coupled equations:

(7.9)

(7.10)

(7.11)

The structural specifications of , , and  are derived from the same
Lagrangian formulation as in Genreith’s two-equation system, with the addi-
tional state variable producing additional coupling terms. We give the func-
tional specifications in full in Chapter 8, where we analyze the dynamics; here
we describe their structural character.

The function  encodes the productivity dynamics of the economy. Output
grows in proportion to the deployment of real capital, , into productive use,
with diminishing marginal returns as the productive capacity of the system
approaches its limits. Output is also affected by financial capital, , but in a
non-monotonic way: at low levels of financialization,  supports productive
activity by providing the financial infrastructure for trade and investment; at
high levels of financialization,  begins to compete with  for the system’s
capital allocation, drawing resources into asset price inflation rather than
productive investment. This non-monotonic dependence is critical to the
framework’s ability to describe the late-cycle dynamics, and it cannot be
represented in a model that does not distinguish the two capital types.
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The function  encodes the dynamics of real capital accumulation. Real
capital grows through investment, which is some function of output and of the
available capital pool. Crucially, in our framework, real capital investment
competes with financial capital investment: at any moment, the allocation of
available capital between  growth and  growth is a structural feature of
the system. In early-cycle conditions, when real-capital returns are high, allo-
cation favors . In late-cycle conditions, when real-capital returns have
declined due to saturation, allocation favors , accelerating financialization
and the dynamics we will analyze in Chapter 8.

The function  encodes the dynamics of financial capital accumulation.
Financial capital grows through three principal channels: reinvestment of
returns generated by real-capital productivity, meaning interest and divi-
dends; reinvestment of returns generated by financial-capital valuation
changes, meaning the gains from rising asset prices; and monetary expansion
that creates new financial capital not backed by real-capital production. The
first channel is constrained by real-capital output, ; the second channel is
self-reinforcing within ; the third channel is externally controlled by mone-
tary policy and is the principal mechanism by which late-cycle financialization
is sustained. The interaction of these three channels produces the character-
istic late-cycle dynamics: rapid growth in  that is not supported by corre-
sponding growth in  or , followed by the structural instability that
emerges when the ratio  crosses the saturation threshold.

7.6 The Three-Body System
The full three-equation system, which we will analyze in detail in Chapter 8
and which is the workhorse of the rest of the book, may be written as

(7.12)

(7.13)

(7.14)

where the functions ,  and  are derived from the underlying Lagrangian
with the structural properties described in Section 7.5. We refer to this
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system, throughout the book, as the three-body model of macroeconomic
dynamics, in deliberate analogy with the three-body problem of classical
mechanics. The analogy is structural in two senses. First, the system is
genuinely three-body in the sense that no two variables evolve independently
of the third: the productivity dynamics depend on both capital types, the real-
capital dynamics depend on output and on financial capital, and the financial-
capital dynamics depend on output and on real capital. Second, the system
exhibits the characteristic difficulty of three-body problems: closed-form
solutions do not exist in general, the dynamics are sensitive to initial condi-
tions, and the system can exhibit qualitatively different behavior in different
parameter regimes, including, as we will demonstrate in Chapter 8, bifurcation
behavior at specific threshold values of the state-variable ratios.

The three-body model is the field-theoretic generalization of Genreith’s
two-equation system, extending the framework to capture the late-cycle
dynamics that are central to the empirical phenomena this book seeks to
describe. The Lagrangian formulation, the principle of stationary action, the
application of the Euler-Lagrange apparatus, and the conservation-law struc-
ture of the underlying quantity equation are Genreith’s. The extension to three
variables, the introduction of  as a distinct state variable, the structural
specification of the coupling between  and , and the analytical appara-
tus for the late-cycle dynamics are extensions we have developed. We credit
the foundation throughout and we mark the extension where it occurs.

In the chapter that follows, we analyze the three-body system in detail: we
specify the functional forms of , , and , we find the steady states of the
system, we perform the stability analysis around each steady state, we derive
the conditions under which the system exhibits bifurcation behavior, and we
identify the capital saturation threshold, the value of  at which the
system transitions from stable late-cycle dynamics to unstable saturation
dynamics, as a consequence of the formalism rather than as an assumption
imposed upon it. The 250 to 350 percent capital-saturation threshold that we
will use throughout the empirical chapters of Part III, and which is the struc-
tural foundation of the Health of Nations Indicator, is derived from the three-
body model in Chapter 8 rather than asserted.

This is the methodological move that distinguishes the framework from the
standard discipline. The standard discipline asserts empirical regularities, that
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debt-to-output ratios above 90 percent are associated with slower growth,
that credit booms tend to be followed by financial crises, that asset prices
revert to mean over long horizons, without a structural theory from which
these regularities derive. The framework we develop here derives the regulari-
ties from the formalism. The 250 to 350 percent threshold is not a stylized
fact; it is a consequence of the bifurcation analysis of the three-body system.
The cyclic phenomena identified in the frequency analysis of Chapter 6 are not
stylized facts; they are consequences of the system’s response to periodic
perturbations. The saturation behavior of advanced economies is not a styl-
ized fact; it is what the formalism predicts.

A framework that derives its empirical predictions from its formalism is, in
principle, falsifiable in a way that a framework of stylized facts is not. If the
bifurcation analysis yields a threshold of 250 to 350 percent and the empirical
data show that the predicted regime change occurs at substantially different
values, the framework is in trouble in a way that a framework of ratios above
some level being bad is not. We submit the framework to this test, with the
threshold derivation following in the next chapter and the empirical anchoring
following in Part III.

7.7 On the Justification of the Field-Theoretic Move
We close this chapter with a methodological note. The reader trained in stan-
dard macroeconomics may, at this point, raise an objection: the application of
Lagrangian formalism to an economic system is a methodological move
borrowed from physics, and it is not obvious that the borrowing is justified.
Economies are not physical systems. Money is not a conserved quantity in the
way that energy or charge is conserved. The participants in an economy have
agency, expectations, and the capacity to change their behavior in response to
the very models we use to describe them, which is to say, the system is reflex-
ive in the sense Soros introduced and which we discussed in Chapter 2. A
formalism developed for physical systems may not be appropriate for a
system with these properties.

We acknowledge the objection and respond to it in two parts.
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The first part of the response is that the Lagrangian formulation we propose
is not a borrowing of physical content but a borrowing of mathematical struc-
ture. We do not claim that money is conserved in the way that energy is
conserved, nor that economies obey a law of stationary action that is some-
how physically grounded. We claim that the structural form of the quantity
equation, properly interpreted, is the continuity-equation form that conserva-
tion laws take in field theory; that a Lagrangian can be written from which
equations of motion can be derived using the Euler-Lagrange apparatus; and
that the resulting differential system describes the dynamics of economies
more adequately than the standard alternatives. The justification for the move
is therefore operational, not ontological. We are not making metaphysical
claims about the nature of economic reality; we are using a mathematical
formalism that produces a better description of the data than the available
alternatives.

The second part of the response is that the reflexivity of economic systems,
far from being an objection to the field-theoretic approach, is one of the
reasons it is required. The standard frameworks treat economies as systems
in which the participants’ behavior can be modeled by aggregate constants,
propensities to consume, marginal utilities, rational expectations operators,
that are assumed to be stable across the periods over which the model is cali-
brated. This assumption is what fails at regime transitions: precisely because
economies are reflexive, the behavioral parameters of the standard models
change discontinuously when the regime changes, and the models that
depend on those parameters fail at the transition. The field-theoretic frame-
work, by contrast, models the dynamics at the level of the structural variables,

,  and , whose evolution is governed by the differential system, with
the behavioral responses appearing in the functional specifications of , 
and  as state-dependent rather than as fixed constants. The framework is
more robust to reflexivity than the standard alternatives, not less, because it
does not depend on the stability of behavioral parameters across regime
changes.

We do not claim that the framework is the final word. We do claim that it
represents a significant advance over the standard alternatives in two
respects: it is mathematically more fundamental, in the precise sense given by
the Tegmark hierarchy, and it is methodologically more appropriate to the
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reflexive, regime-dependent character of the systems it describes. These are
claims we defend, and the rest of the book is the case for them.

We turn now, in Chapter 8, to the analysis of the three-body model’s
dynamics: the steady states, the stability, the bifurcation behavior, and the
derivation of the capital saturation threshold from the formalism.
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C H A P T E R  8

The Three-Body Model: Dynamics
and Properties

This is the most mathematically dense chapter in the book. We
specify the functional forms, find the steady states, linearize, and
locate the bifurcation. The capital saturation threshold of 250 to
350 percent, used throughout the empirical chapters, falls out of
that bifurcation rather than being asserted.

8.1 Introduction and Notation
In Chapter 7 we constructed the three-body model of macroeconomic dynam-
ics as an extension of Genreith’s two-equation field-theoretic formulation,
introducing financial capital  as a state variable distinct from real capital

. The resulting coupled differential equation system,

(8.1)

(8.2)

(8.3)

was presented in general functional form, with the structural properties of ,
, and  described in Section 7.5 and the Lagrangian foundation established

in Sections 7.2 and 7.3. We now turn to the analysis of the system’s dynamics:
the specification of functional forms, the identification of steady states, the
stability analysis around those steady states, the bifurcation behavior at
threshold values of the relevant ratios, and the derivation of the capital satu-
ration threshold as a consequence of the formalism.
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The work of this chapter is the most mathematically dense in the book. We
pursue it at full rigor, as agreed in the methodological commitments of
Chapter 1, with routine algebra preserved in the main text and only the most
mechanical calculations, the full determinants of the three-by-three stability
matrices, deferred to Appendix A.3.

Throughout this chapter we use the following dimensionless variables,
which simplify the analysis and facilitate comparison across economies of
different scales. We write , where  is a reference value of output,
typically the value at the beginning of the period under analysis or the long-
run average; the analysis is invariant to the choice. We write , the
ratio of real capital to current output, which is the real capital intensity of the
economy. We write , the ratio of financial capital to current output,
which is the financial capital saturation of the economy. And we write 

, the total capital saturation.

The dimensionless form of the system removes the explicit dependence on
the absolute scale of the economy, focusing the analysis on the structural
ratios that determine the qualitative dynamics.

8.2 Functional Forms

The functional forms of , , and  are derived from the Lagrangian formula-
tion introduced in Chapter 7, with the structural properties described in
Section 7.5. We now specify the forms explicitly. The specifications are
chosen for analytical tractability while preserving the structural features that
the formalism requires. We will note throughout where alternative specifica-
tions would yield qualitatively similar results.

Productivity dynamics

The function  describes how output evolves as a function of the existing
levels of output and the two types of capital. The standard productivity
dynamics involve three structural features: a positive contribution from real
capital, since more productive capital generates more output; a negative
contribution from real-capital saturation, since additional real capital gener-
ates diminishing returns; and a non-monotonic contribution from financial
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capital, since modest financial development supports productivity while
excessive financialization competes with productive investment.

A specification that captures these features is:

(8.4)

where  is the real-capital productivity coefficient,  is the real-capital
saturation level,  is the financial-displacement coefficient,  is the
financial-capital saturation level, and  is the positive-part
function.

The first term, , is the classical logistic-growth term
for real capital: positive when , vanishing at , and negative
beyond saturation, though under normal dynamics the system does not reach
negative values of this term. The second term, , is the
financial-displacement term: zero when , becoming negative when

 as financialization competes with productive investment for the
system’s capital allocation. The use of the positive-part function ensures that
under-financialized economies do not suffer from this term; only over-finan-
cialized economies do.

Real-capital dynamics

The function  describes how real capital evolves. Real capital grows through
investment, which is some function of available capital, and depreciates
through use, which is some function of the existing capital stock. The key
structural feature in our framework is that real-capital investment competes
with financial-capital investment for the system’s overall capital allocation. We
specify:

(8.5)

where  is the investment coefficient and  is the depreciation rate.
The investment term is moderated by the factor , which equals 1
when , meaning all capital flows into real investment, and approaches 0
as , meaning all capital flows into financial investment. This is the
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structural representation of the competition between real and financial capital
allocation.

Financial-capital dynamics

The function  describes how financial capital evolves. Financial capital
grows through three channels, as discussed in Section 7.5: reinvestment of
real-capital returns, reinvestment of financial-capital valuation gains, and
monetary expansion. We specify:

(8.6)

where  is the productive-feedback coefficient,  is the self-rein-
forcement coefficient for financial capital, and  is the monetary-expan-
sion coefficient.

The first term is the complement to the real-capital investment term: as 
grows, an increasing share of available capital flows into financial rather than
real investment. The second term is the self-reinforcement that operates
within the financial system: existing financial capital generates valuation gains
that are largely reinvested as additional financial capital, producing the
compound-growth dynamics characteristic of late-cycle financialization. The
third term is the exogenous contribution of monetary policy: central bank
balance-sheet expansion, fiscal stimulus reaching the financial system, and
similar mechanisms that inject capital into the financial system independently
of underlying productive activity.

The structural form of  deserves emphasis. The first term is non-mono-
tonic in : it is small when  is small, because not much capital is going into
financial investment, reaches a maximum at intermediate values, and satu-
rates at large values. The second term is linear in , which means it produces
exponential growth in  when the second-term coefficient dominates, and
the second term will dominate when  is large relative to . This structural
feature, exponential growth in  driven by self-reinforcement, is the source
of the late-cycle dynamics we will analyze in Section 8.6.
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8.3 Steady States
A steady state of the system is a configuration of state variables at which all
the time derivatives vanish: , , . The steady-state analysis
identifies the long-run configurations toward which the system would evolve
in the absence of perturbations.

Solving  from the productivity equation gives:

(8.7)

This is a relation between  and . For  the right-hand side is zero,
which requires , the trivial low-capital steady state, or , the
saturation steady state. For , the relation defines a curve in the 
plane that traces the steady-state values of  for over-financialized
economies.

Solving  gives:

(8.8)

which, expressed in terms of the dimensionless variables, becomes:

(8.9)

or equivalently:

(8.10)

This gives the steady-state value of  as a function of . For low , the
steady-state  approaches , the unconstrained real-capital intensity.
For high , the steady-state  declines toward zero, as financialization
crowds out real-capital accumulation.
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Solving  from the financial-capital equation gives, in dimensionless
form:

(8.11)

The structural feature to note is that all three coefficients , ,  are posi-
tive. The equation therefore has no positive solution for : the left-hand side
is positive for all positive , which means  for all positive . Financial
capital, in this specification, has no steady state in which it stops growing.

This is not a flaw in the specification; it is a structural feature with substan-
tive economic content. The model says that, under monetary expansion, 

, and self-reinforcing financial dynamics, , financial capital has no equi-
librium level at which it stabilizes. It grows indefinitely. This is the formal
expression of the empirical observation, central to the framework, that finan-
cial capital in late-cycle economies does not return to any historical normal
level once it has begun to grow rapidly; it continues to grow until some struc-
tural constraint forces a reset.

What, then, are the long-run configurations of the system? The answer is
that the system has no true steady state in which all three variables are
constant. It has, instead, three distinct dynamical regimes, separated by
threshold values of the capital saturation .

There is a low-capital regime at , in which the system evolves
toward a balanced growth path with  approaching  and  growing
slowly.

There is an intermediate regime at , in which  remains near
its saturation value but  grows more rapidly, with the system in the late
conservation phase.

And there is a saturation regime at , in which  begins to decline,
as financialization crowds out real-capital accumulation, and  growth accel-
erates further, with the system entering its release phase.

The threshold values  and  are properties of the system, determined by
the parameter values. The next sections derive these thresholds and charac-
terize the qualitative behavior in each regime.
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8.4 Stability Analysis
The local stability of each regime is determined by linearizing the system
around its dynamical trajectory in that regime and computing the eigenvalues
of the resulting linear system. We sketch the analysis here, with the full eigen-
value calculations deferred to Appendix A.3.

The Jacobian matrix of the system, evaluated along a trajectory
, has the structure:

(8.12)

The eigenvalues of  determine the local stability: if all eigenvalues have
negative real parts, the system is locally stable; if any eigenvalue has a posi-
tive real part, the system is locally unstable. The character of the instability,
exponential divergence, oscillatory growth, or some combination, is deter-
mined by the imaginary parts of the eigenvalues.

In the low-capital regime, , the dominant terms in the productivity
equation are the positive real-capital contribution and the zero financial-
displacement contribution, because . The eigenvalues of  all have
negative real parts in this regime; the system is locally stable. Perturbations
decay; the trajectory returns to its balanced growth path.

In the intermediate regime, , the real-capital contribution is
still positive but smaller, because  is close to  and the term  is
small, and the financial-displacement contribution is positive, because 

. The eigenvalues of  still have negative real parts, but the magnitudes are
smaller; the system is locally stable but its return to balanced growth after
perturbations is slower. Volatility increases.

In the saturation regime, , the real-capital contribution is small and
the financial-displacement contribution is large. The linear stability analysis
shows that, above , one of the eigenvalues of  acquires a positive real
part. The system is locally unstable; perturbations grow rather than decay; the
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dynamics are no longer dominated by the balanced growth trajectory but by
the exponentially-growing financial dynamics.

The transition from intermediate to saturation regime, at , is a bifur-
cation point: the qualitative behavior of the system changes discontinuously
as the parameter  crosses this threshold. Below the threshold, the system is
stable; above the threshold, it is unstable. The threshold value  is the capi-
tal saturation threshold that we have referred to throughout the book.

8.5 Derivation of the Capital Saturation Threshold

We can now compute the value of  from the system parameters. The bifur-
cation occurs at the value of  at which the determinant of the Jacobian
matrix  becomes zero: the standard condition for the existence of a zero
eigenvalue, which corresponds to a saddle-node bifurcation.

The full calculation is in Appendix A.3. The result is that, under the parame-
terization that produces the empirical regularities observed in the historical
record, the capital saturation threshold  lies in the range:

(8.13)

that is, the total capital-to-output ratio at which the system transitions from
stable to unstable dynamics is in the range of 250 to 350 percent.

This is the structural derivation of the 250 to 350 percent threshold that
appears throughout the book: in the Health of Nations Indicator, in the analy-
sis of major economies, in the diagnostic framework for assessing economic
conditions. The threshold is not a stylized fact extracted from data; it is a
consequence of the bifurcation analysis of the three-body model. The specific
value depends on the parameter values used in the model specification, with
the range 2.5 to 3.5 reflecting the range of parameter values that produce the
empirical patterns observed in the historical record.

The methodological significance of this derivation cannot be overstated.
The standard empirical literature on debt-to-output thresholds, notably the
work of Reinhart and Rogoff (2010) on the 90 percent threshold for govern-
ment debt, treats the thresholds as stylized empirical regularities, identified
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through statistical analysis of historical data, without a structural theory from
which the thresholds derive. The framework we develop here derives the
threshold from the formal apparatus. If subsequent empirical work estab-
lishes that the threshold lies at substantially different values, the framework is
in trouble in a way that the stylized-fact approach is not, but the framework is
also more informative when its predictions hold, because it tells us why the
threshold takes the value it does.

The Reinhart-Rogoff threshold and our threshold are not directly compara-
ble, because they apply to different ratios. The Reinhart-Rogoff threshold
applies to government debt as a fraction of output; our threshold applies to
total capital, including private financial capital, as a fraction of output. The
total capital measure includes substantially more than government debt and
reaches the 250 to 350 percent range in advanced economies that have
government-debt-to-output ratios well below 90 percent. The two thresholds
are complementary rather than competing: the Reinhart-Rogoff threshold
tracks the public-sector dimension of saturation, while our threshold tracks
the total-system dimension.

8.6 The Real-Financial Decoupling

Beyond the bifurcation analysis, the three-body model produces a substantive
characterization of the dynamics of saturated economies; the dynamics that
take effect once  has crossed  and the system has entered the saturation
regime.

The defining feature of these dynamics is the real-financial decoupling: the
divergence in the trajectories of real capital  and financial capital  as the
system evolves past saturation. Below saturation,  and  grow at broadly
similar rates, with financial capital tracking the productive capacity of real
capital. Above saturation, the two diverge:  growth slows or reverses, as
the financial-displacement term in the productivity equation reduces real-
capital investment, while  growth accelerates, as the self-reinforcement
and monetary-expansion terms dominate.

The ratio , which we may call the financialization ratio, increases
rapidly in the saturation regime. The dynamics of this ratio can be computed
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explicitly:

(8.14)

Substituting the specifications of  and  and simplifying gives an explicit
ordinary differential equation for  that exhibits, in the saturation
regime, exponential growth at a rate proportional to , the self-reinforcement
coefficient of financial capital, minus , the depreciation rate of real capital.
The empirical observation that financialization accelerates rapidly in late-
cycle economies is, in this model, the consequence of this ratio’s exponential
growth.

The asset-price implications follow immediately. Asset prices, which we
may take to be proxied by the financial capital per unit of real economic activ-
ity, , grow rapidly in the saturation regime, decoupled from the produc-
tive performance of the underlying economy. This is the formal expression of
the empirical phenomenon that asset prices in saturated economies rise to
levels that the productive economy cannot sustainably support: the phenome-
non that the standard models describe as asset price bubbles but that the
three-body model describes as the structural consequence of late-cycle
dynamics.

The bubble terminology, on the framework’s analysis, is misleading. A
bubble is conventionally understood as a deviation from some underlying
fundamental value, with the implication that the deviation will eventually be
corrected as prices return to fundamentals. The three-body model suggests
that the late-cycle asset-price elevation is not a deviation from fundamentals
but a structural feature of the system in its saturation phase. The eventual
correction does occur, but it does not take the form of asset prices returning to
some pre-existing fundamental level; it takes the form of the system as a
whole transitioning to a new cycle, with the asset prices being reset along with
everything else in the transition.

This distinction has substantive operational implications. An investor who
treats late-cycle asset-price elevation as a bubble awaiting correction will
tend to short the elevated assets in expectation of the correction. The frame-
work suggests that this strategy is structurally flawed: the elevation is not
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awaiting correction at the asset-price level; it is awaiting correction at the
system level. The correction, when it comes, will affect not just the elevated
assets but the entire system, including the monetary and institutional arrange-
ments that the investor’s strategy depends on. The defensive strategy that the
framework supports is therefore not a short position against specific elevated
assets, but a strategic repositioning of the portfolio toward assets that will
retain value through the system-level correction. We develop this strategic
repositioning in detail in Part V.

8.7 Compound Interest and the Structural Pressure
We close this chapter with one more structural feature of the three-body
model that deserves explicit treatment: the role of compound interest in driv-
ing the system toward its saturation threshold.

Financial capital, in the standard accounting, accumulates compound
returns. A position that yields 5 percent per annum produces, over thirty
years, more than four times its initial value, and over seventy years more than
thirty times. The compound dynamics are exponential, regardless of the
underlying rate of return, with the doubling time being approximately 
years for an annual rate of  percent.

Real capital, by contrast, accumulates output that follows S-curve dynamics
rather than exponential dynamics. Real output is bounded by the structural
carrying capacity of the system, with the bounds shifting only when innovation
or institutional change produces a discontinuous shift in the carrying capacity.
Real output therefore cannot grow exponentially indefinitely; it must follow a
series of S-curves.

The structural pressure on the system arises from the mismatch between
these two dynamics. The compound-interest dynamics of financial capital
generate an exponentially-growing claim on real output, while real output
grows according to bounded S-curves. The mismatch is not a short-term
phenomenon; it is a structural feature of the system whenever financial capital
earns compound returns. The mismatch accumulates over time. Eventually,
the claims of financial capital on real output exceed what real output can
sustainably provide, and the system must either find a way to reset the claims,
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through inflation, default, debt restructuring, or some other mechanism, or
face the consequences of the unsustainable accumulation.

The cycle structure of the panarchy framework, in our analysis, is the
response of the system to this accumulated structural pressure. The release
phase of each cycle is the moment at which the accumulated mismatch is
resolved through some combination of debt restructuring, monetary reset,
institutional reorganization, and the redistribution of claims. The reorganiza-
tion phase is the period during which the new structural arrangements are
established. The exploitation phase that follows is the period during which the
new arrangements support a fresh round of accumulation, until the structural
pressure again accumulates to the point where another release becomes
necessary.

This is the structural foundation for the framework’s central operational
claim: that the standard institutional apparatus, built on the assumption that
the post-1946 cycle can continue indefinitely, is positioning capital for a
continuation that the structural dynamics cannot deliver. The structural pres-
sure has been accumulating for seventy-five years; the capital-saturation indi-
cators have crossed the threshold in the major developed economies; the
financialization ratio is at levels that previous cycles have not seen. The
release phase, in some form, lies in the not-too-distant future. Investment
positioning that does not account for the release phase is positioning that
depends on the structural pressure dissipating in some way that the three-
body dynamics do not permit.

We will examine the implications for investment positioning in detail in
Parts IV and V. The chapters that immediately follow continue the develop-
ment of the theoretical framework: Chapter 9 connects the three-body model
to the cycle hierarchy of Chapter 6’s frequency analysis, and Chapter 10
establishes the bridge from theory to the empirical measurement apparatus of
Part III.
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8.8 Corollary: The Hazard of Leaving Saturation Is State-
Dependent
One consequence of the bifurcation analysis deserves separate statement,
because Chapter 20 depends on it and Part VI depends on Chapter 20.

The analysis above establishes that trajectories above the saturation
threshold exhibit accelerating growth in financial capital alongside declining
real capital. It does not yet say anything about when such a trajectory termi-
nates. The natural but incorrect assumption is that the termination is exoge-
nous, arriving with a constant intensity, so that a system in saturation faces
the same probability of release in each period regardless of how deep into
saturation it has traveled.

The dynamics do not support that assumption. The longer a complex
system is held away from its equilibrium, the more likely a non-linear event
becomes, because the displacement grows while the structures resisting it do
not. In the three-body system the relevant displacement is the gap between
the growth of financial capital and the return the productive system can actu-
ally deliver. Writing that gap as an equilibrium indicator,

(8.15)

the intensity of the transition out of saturation is an increasing function of it:

(8.16)

Proposition 8.1. State-dependent release hazard.

The transition intensity out of the saturation phase is an increasing function
of the distance from equilibrium, so the generator of the regime process is

 rather than a constant . A model that treats the release hazard as
constant understates the risk of release in exactly those states where the
risk is greatest.
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The corollary has a practical edge that is easy to miss. A portfolio or a plan
solved against a constant hazard reports a confidence level that is too high,
and the overstatement grows as the system moves deeper into saturation. The
error is therefore largest precisely where accuracy matters most. We use this
in Section 31.5.1, where a retirement plan whose horizon spans a period of
advanced saturation is shown to carry more sequence risk than a constant-
hazard solution reports, and in Chapter 20, where it establishes that the
regime generator cannot be time-homogeneous.
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C H A P T E R  9

Sub-Cycles and Their Hierarchy

The frequency analysis of Chapter 6 found five cycle scales in the
data. This chapter asks whether the three-body model produces
them as consequences of its dynamics rather than as imposed
regularities, and it closes with what the present synchronization
of those cycles does and does not license anyone to say.

9.1 The Cycle Hierarchy

The frequency analysis of Chapter 6 identified a hierarchy of cycles in the long
historical record: a fundamental pulse at approximately 3.6 years, a credit
cycle at approximately 18 years, an innovation cycle at approximately 40 to
54 years, a capital cycle at approximately 90 years, and a hegemonic cycle at
approximately 130 years, with high-volatility transition bands between 100
and 150 years. The frequency analysis identifies these cycles as features of
the data; the question for this chapter is whether the three-body model
produces these cycles as features of its dynamics; that is, whether the cycles
emerge from the formalism rather than being imposed upon it.

The spectral peaks correspond to the business cycle at 3 to 4 years, the
credit cycle at approximately 18 years, the innovation cycle at 40 to 54 years,
the capital cycle at approximately 90 years, the transition phase, and the
hegemonic power shift at approximately 130 years. The answer, in short, is
yes. The three-body model, when subjected to periodic perturbations charac-
teristic of the various scales of the economic system, produces resonant
responses at the frequencies the empirical analysis identifies. We will not
derive every cycle in full mathematical detail in this chapter; the technical
derivations are extensive and would extend this chapter beyond the propor-
tions appropriate to its place in the book. What we will do is establish the
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structural correspondence between the model’s dynamics and each scale of
the cycle hierarchy, in the order from longest to shortest cycle.

The structural correspondence has substantive content. The model
produces five distinct cycle scales, each corresponding to a particular feature
of the system’s dynamics. The cycle hierarchy is therefore not a list of inde-
pendent empirical regularities; it is a unified set of consequences of the
system’s structural properties, with the cycles related to one another through
the model’s coupling structure.

9.2 The Epoch Cycle
The longest cycle in the empirical record corresponds to what we will call the
epoch cycle: the timescale at which an entire civilizational system rises, domi-
nates, and is replaced. In the recorded history of the past three thousand
years, the epoch cycles correspond to three major epochs: the Greco-Roman
epoch, roughly 800 BCE to 500 CE; the period of Persian-Arab and Mongolian-
Chinese dynasties, roughly 500 to 1200 CE, with overlapping spheres of influ-
ence; and the European expansion, roughly 1200 CE to the present. Each
epoch is associated with a particular set of cultural, institutional, and
economic arrangements that disseminate from a center of dynamism to a
periphery, with the periphery eventually integrating with the center to produce
the integrated civilization that characterizes the epoch’s mature phase.

The epoch cycle is too long to be directly visible in the seven-century
Officer-Williamson series; the series captures only one full epoch cycle, the
European expansion, and partial information about the preceding epoch. The
frequency analysis therefore does not produce a clean spectral peak at the
epoch frequency; the data record is simply too short. The epoch cycle is iden-
tified instead through the structural analysis of the long historical record. The
three epochs named above run roughly thirteen, seven and eight centuries
respectively, so the timescale is of the order of eight hundred to thirteen
hundred years per cycle rather than the multiple millennia the word epoch
may suggest. That order of magnitude is what makes the preceding sentence
possible: a seven-century series can contain one full cycle of eight centuries
and part of its predecessor, and could not do so on a longer scaling. It is
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consistent with the structural features of the three-body model when scaled
appropriately to the long-run dynamics of civilizational systems.

We do not develop the epoch cycle further in this book; the framework’s
primary operational concern is with cycles short enough to affect investment
decisions made by living investors, and the epoch cycle is beyond this horizon.
We mention the epoch cycle here for completeness, because it sits at the top
of the cycle hierarchy and provides the context within which the shorter cycles
operate.

9.3 The Hegemonic Cycle
The hegemonic cycle, at approximately 130 to 150 years, is the longest cycle
that the framework treats with full empirical and theoretical apparatus. The
cycle was described in detail in Chapter 6 in terms of the European hegemonic
successions: Portugal, Spain, the Netherlands partially, France, Britain, the
United States. Each succession is institutionalized through a major diplomatic
settlement and marks the transition from one hegemonic arrangement to the
next.

In the three-body model, the hegemonic cycle corresponds to the cycle of
monetary-system reorganizations. Each hegemonic power organizes the inter-
national monetary system around its currency, with the currency typically
backed by some commodity, gold in the European-expansion cases, during
the early phase of dominance and increasingly unbacked during the later
phase. The decline of each hegemonic power is associated with the strain on
its monetary arrangements, the loss of confidence in its currency, and the
search for an alternative reserve arrangement.

The structural feature of the model that produces the hegemonic cycle is
the long-run accumulation of the financial-capital stock  relative to the
productive base , with the accumulation eventually crossing the saturation
threshold and triggering the release phase. The hegemonic transition occurs
not because of any particular short-term event but because the accumulated
financial claims of the system have grown beyond what the productive base
can sustainably support, and the monetary reorganization is the mechanism
by which the system resets the claims.
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The 130 to 150 year period of the hegemonic cycle is the characteristic
timescale of this accumulation-and-reset dynamic. The model parameters
that produce this timescale are the ones that govern the long-run dynamics of

 relative to : the productivity coefficient , the depreciation rate , the
self-reinforcement coefficient , and the monetary-expansion coefficient .
Different parameter values would produce different cycle lengths; the empiri-
cal observation that the cycles cluster around 130 to 150 years suggests that
the relevant parameters take values that produce this characteristic timescale
across hegemonic systems.

The current hegemonic cycle, beginning in 1946 with the institutionalization
of the United States as the post-war hegemon, has been running for approxi-
mately 80 years as of the time of writing. The accumulation phase has
produced extraordinarily high levels of financial-capital saturation in the major
developed economies, and we will examine the specific levels in Chapter 12.
The framework’s prediction is that the cycle is now in its late conservation
phase, with the release phase to be expected within the structural horizon of
the next several decades. The precise timing depends on the interaction
between the hegemonic-cycle dynamics and the shorter cycles, particularly
the capital cycle and the credit cycle, which can serve as triggers for the
broader hegemonic transition.

9.4 The Capital Cycle
The capital cycle, at approximately 90 years, is the cycle of financial-system
accumulation and reset within a hegemonic period. Each hegemonic cycle
contains one major capital cycle and a partial second one, with the major cycle
running roughly through the central portion of the hegemonic period.

In the United States case, the capital cycle that began at the end of the
Great Depression and the Second World War, roughly 1945, is now approxi-
mately 80 years old, putting it in the late saturation phase of the capital-cycle
structure. The preceding capital cycle, which culminated in the Great
Depression and the Second World War, ran from roughly the 1850s through
the 1940s, approximately 90 years.
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In the three-body model, the capital cycle corresponds to the medium-run
dynamics of  accumulation within a stable monetary regime. The cycle has
the same essential structure as the hegemonic cycle, accumulation followed
by release, but operates within a constant monetary arrangement rather than
across monetary transitions. The release phase of a capital cycle is typically a
financial crisis or a series of crises that resolves the accumulated financial
claims through some combination of default, debt restructuring, and monetary
expansion, without requiring the underlying monetary regime to be
reorganized.

The 90-year period is approximately one-third of the hegemonic cycle
length, suggesting that each hegemonic period contains roughly two and a half
complete capital cycles. The structural correspondence is consistent with the
empirical observation that hegemonic transitions are typically preceded by a
major capital-cycle crisis that exhausts the accumulated financial claims of
the late-hegemonic period and triggers the broader institutional
reorganization.

The current capital cycle, in our analysis, is in its late saturation phase. The
2008 and 2009 financial crisis is best understood not as the end of the cycle
but as the beginning of its late saturation phase; the moment at which the
accumulated financial claims first exceeded what the productive base could
sustainably support, and at which the policy response began the series of
monetary expansions that have characterized the period since. The actual end
of the cycle, the release phase that resolves the accumulated claims, lies in
the future. The framework’s prediction is that this release is approaching, with
the dynamics of the next several years determining the specific form it takes.

9.5 The Innovation Cycle

The innovation cycle, at approximately 40 to 54 years, is the Kondratieff wave
familiar from the long-wave economics literature. The cycle is associated with
the introduction, diffusion, and exhaustion of major technological innovations
that organize the productive economy of their period.

The Kondratieff waves identified in the literature run as follows. The first
wave, roughly 1780 to 1840, was organized around the early industrial
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ion: steam engines, mechanization of textile production, canal infrastructure.
The second wave, roughly 1840 to 1890, was organized around the railroad:
steel production, railroad infrastructure, telegraphic communication. The third
wave, roughly 1890 to 1940, was organized around electrification and the
internal combustion engine: electrical power systems, automobiles, telephone
networks, broadcast media. The fourth wave, roughly 1940 to 1990, was orga-
nized around mass production and consumer electronics: assembly-line
manufacturing, petrochemical industries, television, early computing. The fifth
wave, roughly 1990 to the present, is organized around information technol-
ogy and digital networks: personal computing, the internet, mobile communi-
cations, software platforms.

Each wave is approximately 50 years in length and contains within it the
characteristic phases of the adaptive cycle: the early exploitation phase as the
new technology is introduced and diffused, the conservation phase as the
technology matures and dominates its period, the release phase as the
technology’s productive opportunities are exhausted, and the reorganization
phase as the next technology emerges.

In the three-body model, the innovation cycle corresponds to the shifts in
the saturation level  of real capital. A new base innovation shifts  upward,
increasing the productive capacity of the system and giving real-capital accu-
mulation new room to grow before encountering saturation. The accumulation
phase that follows the innovation produces the early exploitation phase of the
wave. As the productive capacity is approached, the wave enters its conserva-
tion phase. As the innovation’s productive opportunities are exhausted, the
wave enters its release and reorganization phases, with the next innovation
eventually emerging to begin the next wave.

The fifth Kondratieff wave, organized around digital information technology,
is now approximately 35 years old, dating from roughly 1990. On the historical
pattern, the wave should be entering its conservation phase, with the release
and reorganization phases to be expected in the late 2020s through the
2040s. Artificial intelligence belongs to this fifth wave and not to the sixth: it is
the culminating application of digital information technology rather than a
departure from it, and a base innovation arriving this late in a wave is charac-
teristic of the conservation phase, not of a new cycle. The candidates for the
sixth Kondratieff wave, advanced robotics and the fully automated productive
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systems that combine robotics with machine intelligence, biotechnology,
advanced materials, energy technologies, are at various stages of pre-emer-
gence; the framework does not predict which of these will become the base
innovation of the next wave, but it predicts that one will.

The interaction between the innovation cycle and the capital cycle deserves
comment. A new base innovation, by shifting  upward, provides an escape
from the saturation dynamics of the existing capital cycle: the system has new
productive opportunities, and the financial-capital pressure can be redirected
from claims on existing productive capacity to claims on the new productive
capacity that the innovation enables. The major capital-cycle resets that have
not been catastrophic have typically coincided with major innovation-cycle
transitions: the new productive capacities of the innovation provided the
system with a way to absorb the accumulated financial claims without requir-
ing a system-wide reset.

The corollary is sobering. If the next innovation cycle is delayed, or if the
next base innovation does not produce sufficient new productive capacity to
absorb the accumulated financial claims, then the next capital-cycle release
will be more disruptive than it would have been with a timely innovation. The
relationship is asymmetric: a vigorous innovation cycle mitigates the capital-
cycle release; the absence of a vigorous innovation cycle amplifies it.

9.6 The Credit Cycle
The credit cycle, at approximately 18 years, is the cycle of credit expansion
and contraction within an innovation cycle. The cycle is well-documented in
the modern empirical literature, with the work of Schularick and Taylor (2012)
on 140 years of credit cycles in 14 advanced economies being a notable
contribution.

The credit cycle in our framework corresponds to the cycle of expansion
and contraction of  at the medium-run scale, within stable parameter
values for the deeper structural dynamics. The cycle is driven by the interac-
tion between the self-reinforcement of financial capital, the  term in the
financial-capital equation, and the productive constraints provided by the real
economy.
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In the early phase of a credit cycle, financial conditions are tight, lending
standards are conservative, and the available capital is allocated cautiously.
As the cycle progresses, the accumulated returns of the previous tight phase
produce optimism, lending standards loosen, leverage expands, and asset
prices rise. The expansion accelerates as the rising asset prices justify further
lending, which is collateralized by the rising assets, and the credit conditions
become structurally loose. Eventually, some triggering event, a default, a regu-
latory tightening, a sudden withdrawal of liquidity, exposes the over-exten-
sion, and the cycle enters its contraction phase. The contraction phase
resolves the accumulated over-extension through some combination of
defaults, restructuring, and policy intervention, with the cycle eventually
returning to its early-phase conservative conditions.

The 18-year period is, in the model, the characteristic timescale of this
expansion-and-contraction dynamic. It is shorter than the capital cycle
because it operates at the level of credit conditions rather than at the level of
the financial-system structure as a whole; an individual credit cycle can be
completed without the broader capital-cycle structure being disrupted.

The current credit cycle, dating roughly from the post-2009 trough, is now
in its late expansion or early contraction phase. The dramatic tightening of
monetary policy in 2022 and 2023, the strain in commercial real estate and
regional banking that emerged in 2023 and 2024, and the various credit-
market dislocations of the past several years are consistent with the late-
expansion-to-contraction transition. The framework’s prediction is that the
credit cycle will continue through its contraction phase over the next several
years, with the trough being reached in the late 2020s or early 2030s, and a
new credit-cycle expansion emerging thereafter; within whatever broader
capital-cycle and hegemonic-cycle conditions the system has by then entered.

9.7 The Business Cycle and the Fundamental Pulse

The shortest cycle that is directly visible in the empirical record is the busi-
ness cycle, at approximately 7 years, with a fundamental pulse at approxi-
mately 3.6 years underlying it. The business cycle is the standard cycle of
macroeconomic analysis, with peaks and troughs identified by national statist‑
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ical agencies and used as the basis for most short-term policy and investment
decisions.

In the three-body model, the business cycle and the fundamental pulse
correspond to the short-run dynamics of the productive economy: the
response of  to short-term perturbations in capital and credit conditions. The
cycle is not generated by structural features of the model in the way that the
longer cycles are; it is generated by the system’s response to short-run
shocks, with the response time governed by the productivity-coefficient and
depreciation-rate parameters.

We do not develop the business-cycle dynamics in detail in this book. The
standard macroeconomic literature handles short-run dynamics adequately
for the purposes of the investment-management apparatus we develop in Part
V, and the framework’s primary contribution is at the longer cycle scales
where the standard apparatus fails. The business cycle enters our analysis as
the timescale over which short-run portfolio rebalancing decisions are made,
with the longer cycles providing the strategic frame within which those deci-
sions occur.

9.8 Synchronization, Independence, and Crisis Severity

A final structural feature of the cycle hierarchy deserves explicit treatment:
the relationship between cycle synchronization and crisis severity.

The cycles at different scales can be more or less synchronized. A minor
credit-cycle contraction occurs when the credit cycle reaches its contraction
phase while the longer cycles, capital, innovation and hegemonic, are still in
their expansion or conservation phases. The 1973 to 1975 recession is an
example: a credit-cycle contraction within a still-expanding capital cycle and
within the early conservation phase of the post-war hegemonic cycle. The
contraction was painful but not system-threatening; the longer cycles contin-
ued to provide structural support.

A major crisis occurs when multiple cycles enter their release phases simul-
taneously. The Great Depression of 1929 to 1939 is the canonical example:
the credit cycle, the innovation cycle, since the third Kondratieff wave was
exhausting, the capital cycle, which had been accumulating since the late
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1840s and was approaching its release, and the hegemonic cycle, since the
British system was in its terminal phase with the United States not yet institu-
tionalized as the new hegemon, were all entering their release phases approx-
imately together. The result was the most severe economic contraction of the
modern period, requiring a complete restructuring of the international mone-
tary and financial system to resolve.

The framework’s structural prediction is that the severity of any future crisis
depends on how many of the cycles are synchronized in their release phases.
A crisis affecting only the credit cycle is manageable within the existing insti-
tutional apparatus. A crisis that synchronizes the credit and capital cycles
requires substantial monetary and fiscal response but can be managed with-
out restructuring the broader system. A crisis that synchronizes the credit,
capital, and innovation cycles requires the kind of broader institutional
response we saw in the post-Depression and post-war periods. A crisis that
synchronizes all four major cycles, credit, capital, innovation and hegemonic,
requires a system-wide reorganization of the kind that occurs at hegemonic
transitions.

The current period exhibits varying degrees of synchronization. The credit
cycle is in or near contraction. The capital cycle is in late saturation. The inno-
vation cycle is at a transition boundary. The hegemonic cycle is in late conser-
vation. The synchronization is incomplete but substantial: three of the four
major cycles are in late phases, with the hegemonic cycle being the least
advanced relative to its full cycle length. The framework’s prediction is that
the next crisis will be of substantial severity, but not necessarily of full hege-
monic-cycle severity; unless the credit-and-capital-cycle releases are
managed in ways that accelerate the hegemonic-cycle dynamics.

9.8.1 Where the Present Synchronization Points

The synchronization argument becomes concrete when the periods estab-
lished earlier in this chapter are laid against their most recent turning points.
We set that calculation out here, and then state carefully what it is and is not.

The business cycle runs at approximately 3.6 years, the credit cycle at
approximately 18, the innovation cycle in the 40 to 54 year band, and the
capital cycle at approximately 90. Taking the last well-identified trough of
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each and projecting forward at its characteristic period, the four series come
into approximate phase alignment in the early 2030s, with the densest over-
lap falling around 2032. The capital cycle, dated from the post-war recon-
struction, reaches its saturation boundary in that window. The innovation
cycle, dated from the information-technology wave of the 1970s and 1980s,
reaches the end of its diffusion phase in the same window on the upper half of
its period band. The credit cycle, dated from the 2008 release, reaches its
next release in the window on an eighteen-year period. The business cycle
contributes its ordinary pulse.

This is a consequence of the model, not a forecast. The distinction is worth
stating precisely, because it governs how the result should be used.

A forecast is a claim that a specified thing will happen at a specified time,
and it is falsified by that thing failing to happen then. The alignment we have
described is not that. It is an arithmetic property of the periods the frequency
analysis of the Officer and Williamson series recovers, projected from their
most recent identifiable turning points. It says that if the periods estimated
over seven centuries continue to hold, and if our dating of the recent troughs
is correct, then the phases of the four cycles overlap in that window. Both
conditions carry material uncertainty. The period estimates at the longer
scales rest on relatively few complete cycles within the data record, as we
noted in Section 9.1. The dating of a trough is a judgment made against noisy
data, and an error of a few years at the credit-cycle scale or of a decade at the
capital-cycle scale moves the overlap correspondingly.

What the result does support is a statement about conditional severity
rather than about timing. The framework’s position, developed above, is that
crisis severity scales with the number of cycles simultaneously in their release
phases. The projection says that the early 2030s is the period in which the
largest number of the cycles we track are structurally capable of releasing
together. It does not say that they will, and it does not say that nothing of
consequence happens before or after. A release can be deferred, as Chapter
14 sets out at length, and deferral is the branch the policy apparatus has
taken repeatedly since 2008. Deferral does not remove the accumulated
imbalance; it moves the release and enlarges it.



A FIELD-THEORETIC DESCRIPTION

138

The operational content is therefore modest and, we think, defensible. An
investor with a horizon that spans the early 2030s should treat that period as
one in which the structural conditions for a multi-cycle release are more fully
assembled than at any point since the 1930s, and should hold a portfolio that
does not depend on those conditions failing to materialize. That is a position-
ing statement, and it survives being wrong about the date. An investor who
instead treats the window as a prediction, and who positions to be maximally
exposed until it arrives and defensive immediately before, has converted a
structural observation into a timing bet that the framework does not support
and that Chapter 32 argues explicitly against.

We use the window in that spirit throughout the remainder of the book.
Where it appears, in the scenario analysis of Chapter 32 and in the long-hori-
zon cases of Part VI, it appears as the period in which the structural conditions
are most fully assembled, never as a date on which something is expected to
occur.

9.9 Why This Analysis Is Unavailable to the Standard
Apparatus

This is the kind of analysis that the framework supports and that the standard
apparatus does not. The standard apparatus, with its decoupled exponential
growth models, cannot represent cycle structure at all, let alone the synchro-
nization between cycles. The investor or strategist who is operating within the
standard apparatus has no analytical purchase on the questions of synchro-
nization and crisis severity that we have raised here. The framework provides
the apparatus; the rest of the book applies it to the specific operational ques-
tions that the framework’s analysis raises.

We turn now, in Chapter 10, to the bridge from the theoretical framework to
the empirical measurement apparatus that Part III will develop.
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C H A P T E R  1 0

From Theory to Measurement

The model’s state variables are clean mathematical objects. The
quantities national agencies publish are not. This chapter estab-
lishes the translation between them, states honestly where the
correspondence is poor, and sets out why the framework’s diag-
nostic conclusions survive the measurement problems it
documents.

10.1 The Translation Problem

The theoretical framework developed in the preceding chapters operates with
state variables, output , real capital , financial capital , whose mathe-
matical relationships we have specified in some detail. To make the frame-
work operationally useful, we must translate these state variables into
observable quantities that can be measured in real economies and used as
inputs to the decision-making apparatus of Parts IV and V.

The translation is not trivial. The theoretical state variables are clean math-
ematical objects with precise meanings within the model. The corresponding
empirical observables are measured by national statistical agencies, central
banks, financial market participants, and various international institutions,
each of which has its own measurement conventions, definitional choices, and
methodological adjustments. The gap between the theoretical concept and
the empirical proxy is, in many cases, substantial. Translating between them
requires methodological care.

In this chapter we establish the translation. We identify, for each theoretical
state variable, the observable quantities that best correspond to it, the data
sources that provide those quantities, the measurement challenges that make
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the correspondence imperfect, and the corrections that can partially address
those challenges. We then describe how the resulting empirical apparatus
operates as the foundation for the diagnostic and decision-making frame-
works of Parts III through V.

The work of this chapter is therefore practical rather than theoretical. We
are concerned not with the elaboration of the model but with the empirical
apparatus required to apply it. The chapter is shorter than the preceding theo-
retical chapters because the practical work, while important, is less argumen-
tative; we are documenting choices rather than defending them.

10.2 Output, : The Empirical Proxy

The theoretical state variable  represents the productive output of the
economic system; the goods and services produced by the deployment of real
capital. The standard empirical proxy is gross domestic product, as reported
by national statistical agencies and aggregated internationally by the World
Bank, the International Monetary Fund, and similar organizations.

Gross domestic product has well-known limitations as a measure of
productive output. We summarize the principal issues.

Quality adjustments and hedonic pricing

Contemporary output measurement, particularly in advanced economies,
makes extensive use of hedonic pricing adjustments to account for changes in
product quality over time. The adjustments are intended to ensure that, when
a new product is introduced, a faster computer for instance, the additional
productive value is captured in the output measure rather than being counted
only as price inflation. The methodology is defensible in principle but
produces results that vary depending on the specific adjustments made, and
that have a systematic upward bias for the productive output of sectors heav-
ily affected by quality adjustments, notably the information-technology sector.
For purposes of the three-body model, this upward bias has the consequence
that  as measured by gross domestic product is larger than the true produc-
tive output of the economy, and the capital-saturation ratios  are
correspondingly understated.
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Imputed values

Modern output measurement includes substantial imputed components;
values assigned to economic activity that is not directly measured through
market transactions. Owner-occupied housing services are the largest exam-
ple; the imputed value of these services is treated as both income to the
homeowner and consumption expenditure, contributing to output without
corresponding to any market transaction. Government services are valued at
cost rather than at market price, with the consequence that government-
provided services have no independent contribution to output beyond the
wages paid to provide them. These imputations are necessary for interna-
tional comparability but introduce noise into the relationship between
measured output and the productive output of the system.

Financial sector measurement

The contribution of financial services to output is particularly problematic.
Modern national accounts measure financial-sector value-added through a
methodology, Financial Intermediation Services Indirectly Measured, that has
been criticized for systematically overstating the productive contribution of
financial activity. To the extent that these measurements overstate the finan-
cial sector’s productive output, they conflate productive activity with financial
activity, which is precisely the conflation that the three-body model is
designed to avoid.

For purposes of the framework, we use gross domestic product as the
primary empirical proxy for , with three corrections applied where the data
are available and where the analytical purpose justifies them. The first is the
removal of imputed components, particularly owner-occupied housing impu-
tations and government-service imputations. The second is an adjustment for
financial-sector overstatement, replacing the indirectly-measured contribu-
tion with a more conservative estimate based on the financial sector’s direct
fee income. The third is a cross-check with energy consumption and other
physical-output measures, as discussed in Chapter 6, to verify that the
corrected output measure is consistent with the broader empirical record.
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The corrections are not always feasible in detail; the necessary data are not
always available in publicly accessible form, particularly for the financial-
sector adjustment. Where the corrections cannot be applied, the framework
uses uncorrected output with the understanding that the resulting capital-
saturation ratios are understated relative to their true values.

10.3 Real Capital, : The Empirical Proxy

The theoretical state variable  represents the productive capital stock of
the economy: the machinery, infrastructure, buildings used in production,
productive land, and similar assets that contribute directly to the production
of output. The corresponding empirical concept is the net capital stock, as
measured by national statistical agencies and reported in the national
accounts.

The net capital stock is, in principle, the sum of the values of all productive
capital assets in the economy, with appropriate accounting for depreciation.
The measurement is, in practice, more challenging than the measurement of
output, because capital stocks accumulate over decades and the historical
investment data required for their measurement is incomplete. National
statistical agencies typically construct net capital stock estimates using the
perpetual inventory method, which starts from an estimated initial capital
stock at some historical date and adds subsequent investment net of depreci-
ation. The method produces capital stock estimates that are reasonably reli-
able for the past several decades in developed economies, but less reliable for
earlier periods and for developing economies with shorter or less complete
historical data.

Several issues affect the use of net capital stock as a proxy for .

Definitional scope

The conventional national-accounts definition of capital includes only tangible
reproducible assets: machinery, equipment, structures, and similar items. It
excludes land, mineral resources, and other non-reproducible assets, even
when these are clearly used in productive activity. For purposes of the three-
body model, we generally use the conventional definition, but we note that the
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exclusion of non-reproducible assets understates the productive capital stock,
particularly for resource-rich economies.

Valuation methodology

The capital stock can be valued at historical cost or at current market value,
with substantial differences arising in periods of high inflation or rapid techno-
logical change. National accounts increasingly use current-market-value
methodologies, which produce estimates that fluctuate with asset prices. For
purposes of the three-body model, current-market-value estimates are appro-
priate because they reflect the value of the capital at the point in time at
which decisions are being made.

International comparability

Different national agencies use differing methodologies for capital-stock esti-
mation. International institutions, notably the OECD and the International
Monetary Fund, provide harmonized estimates for cross-country comparison,
but the harmonization is imperfect. For comparative work across economies,
we use the harmonized estimates where available, with the understanding
that the cross-country differences in measurement may affect the precise
values of the comparative ratios.

10.4 Financial Capital, : The Most Difficult Measurement

The theoretical state variable  represents the financial capital of the
system: the stock of financial assets that constitute claims on real capital and
on other financial assets. The empirical measurement of  is the most diffi-
cult of the three state variables, for reasons we now discuss.

The most readily available empirical proxy for  is the broad measure of
financial-system assets, which can be constructed from a combination of
national accounts data on financial assets and central-bank data on monetary
and credit aggregates. The broad financial-system assets comprise currency
and deposits in the banking system; debt securities issued by governments,
financial institutions, and non-financial corporations; equity securities listed
on public markets; investment fund shares; insurance and pension fund
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reserves; and other financial assets, meaning loans, trade credit, and financial
derivatives at market value. The sum of these categories provides a measure
of  that captures the principal forms of financial capital in modern econo-
mies. The measurement is, however, complicated by several issues.

Double-counting

Financial assets are often claims on other financial assets: a deposit is a claim
on a bank, which holds securities, which are claims on issuers, who may
themselves hold financial assets. Adding the gross values of all financial
assets in the system produces a sum that double- or triple-counts the under-
lying financial capital. The International Monetary Fund and the Bank for
International Settlements have produced methodologies for consolidating
these claims to avoid double-counting, but the methodologies are not always
applied consistently in the publicly available data.

Off-balance-sheet items

Modern financial systems contain substantial off-balance-sheet positions,
derivatives notional amounts, securitized assets held in special-purpose vehi-
cles, money-market-fund holdings, repo positions, and similar items, that may
or may not appear in the standard financial-asset measures depending on the
accounting conventions used. The off-balance-sheet items can be very large;
the notional value of outstanding interest-rate derivatives, for instance, has at
times exceeded 500 trillion dollars, far in excess of the gross financial-asset
measures used in standard analyses. Whether these notional amounts should
be counted as  is itself a substantive question, and the answer depends on
the analytical purpose; for systemic-risk analysis the notional amounts may
be relevant, while for cycle-position analysis the more conservative consoli-
dated measures are more appropriate.

Shadow banking

The financial system includes a substantial sector of non-bank financial inter-
mediation, money-market funds, broker-dealers, hedge funds, private credit
funds, and similar institutions, that operate outside the traditional banking
system and that are not fully captured in standard banking statistics. The
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Financial Stability Board produces annual estimates of shadow-banking activ-
ity, which can be used to supplement the standard measures, but the esti-
mates are themselves subject to methodological limitations.

For purposes of the framework, we use a measure of financial-system
assets that is consolidated to avoid double-counting at the institutional level
but that includes all major financial-asset categories. The measure typically
excludes off-balance-sheet notional amounts, which would distort the
comparison with  and , but includes the principal forms of shadow-bank-
ing activity where data are available. The resulting measure is the gross finan-
cial-asset stock of the economy, expressed as a ratio to output to produce the
financial capital saturation .

For the major advanced economies, the gross financial-asset stock is
approximately 400 to 600 percent of output in the early 2020s, depending on
the specific definitional choices. The ratio has approximately doubled since
the early 1990s, reflecting the financialization that has characterized the late
phase of the current cycle. For developing economies, the ratio is typically
100 to 200 percent of output, reflecting earlier stages of financial
development.

10.5 Capital Saturation: The Operational Measure
The total capital saturation  is the principal diagnostic measure
that the framework uses to characterize the position of an economy in the
cycle structure. In the empirical apparatus,  is computed by adding the real-
capital stock and the financial-capital stock, both expressed as ratios to
output, and combining them with appropriate weighting.

The weighting deserves comment. In the theoretical framework,  and 
are conceptually equivalent state variables with potentially different dynam-
ics. In the empirical measurement, however, the two are measured in different
ways and reflect different aspects of the capital structure. Adding them
naively can produce a total measure that is biased in various directions
depending on the relative measurement errors of the two components.

For diagnostic purposes, we use three measures of capital saturation. The
first is total capital saturation, , the simple sum, which provides
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the headline measure used in most of the empirical analysis. The second is
real capital intensity, , used to assess the productive base of the economy
independently of its financial structure. The third is financial capital satura-
tion, , used to assess the financialization of the economy independently of
its productive base.

The three measures provide complementary information. Two economies
with the same total capital saturation can have very different mixes of real and
financial capital, with very different implications for cycle position and invest-
ment positioning. A heavily financialized economy with  and  is in
a different structural position than a productively-focused economy with

 and , even though both have total saturation .

The Health of Nations Indicator, which we develop in Chapter 12, uses this
three-component structure to provide a more nuanced characterization of
national economic positions than a single-number measure could provide.

10.6 Reliability and Manipulation
A particular concern in the empirical apparatus is the reliability of the underly-
ing data: the extent to which the official measures of output, capital stocks,
and financial aggregates accurately reflect the underlying economic reality.

The reliability is, in general, mixed. National statistical agencies in devel-
oped economies generally produce data of reasonable quality, with docu-
mented methodologies and ongoing efforts to improve measurement. The
data are not perfect, but they are usable for the analytical purposes of the
framework, particularly when supplemented with cross-checks and correc-
tions of the kinds discussed above.

Before turning to the two specific concerns, it is worth stating what rests on
them, because it is less than a reader might assume. The framework’s diag-
nostic conclusions depend on capital-saturation ratios rather than on growth
rates. A ratio of two contemporaneous stocks measured on the same basis is
substantially less sensitive to deflator choice than a growth rate is, because
the deflator affects numerator and denominator together. The concerns below
are therefore real as measurement problems and modest as threats to the
diagnosis.
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Inflation measurement

The conversion of nominal output to real output requires deflation by an
appropriate price index, and the standard indices have undergone substantial
documented methodological change over the past several decades. The
changes are a matter of public record rather than of allegation. The Boskin
Commission of 1996 recommended, and the statistical agencies subsequently
adopted, a series of revisions on the ground that the existing index overstated
the cost of living. Hedonic adjustment was extended, so that quality improve-
ment in a product is recorded as a fall in its quality-adjusted price. Owners’
equivalent rent replaced the earlier treatment of housing costs, substituting
an imputed rental value for the outlays an owner actually makes. And chained
indices replaced fixed-basket indices, so that consumer substitution toward
cheaper goods reduces measured inflation rather than being recorded as a
reduction in the standard of living. Each of these changes has a methodologi-
cal rationale, and each, in the direction of its effect, lowers measured inflation
relative to the methodology it replaced.

The cumulative magnitude of the effect is contested, and the contest is
genuine rather than a disagreement between a correct and an incorrect figure.
At the conservative end, the agencies’ own documentation of the individual
revisions implies an effect of well under one percentage point annually. At the
outer bound of the range, Shadow Government Statistics (Williams, ongoing)
maintains a series reconstructed on pre-revision methodology that runs
several percentage points above the official estimates. We cite the Williams
series as that outer bound and label it as such: it is a reconstruction rather
than an independent measurement, it does not carry the methodological
documentation the official series carries, and it should not be treated as the
true figure against which the official figure is an error. The defensible position
is that the true effect lies somewhere within a contested range whose lower
end is the agencies’ own accounting and whose upper end is the Williams
reconstruction.

For purposes of the framework, the question of which inflation measure is
correct is less important than the recognition that the official measures proba-
bly understate inflation to some degree, with corresponding overstatements
of real output growth. The qualitative picture is one in which the official data
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tends to produce slightly more optimistic readings than the framework’s diag-
nostic analysis suggests is warranted.

Output measurement choices

Beyond inflation measurement, the methodological choices made in output
construction systematically affect the level and trajectory of measured output.
The treatment of imputed values, the indirect measurement of the financial
sector, the hedonic adjustments for quality, and other methodological choices
each tend to increase measured output relative to alternative methodologies.
The cumulative effect of these choices is substantial: alternative estimates of
United States output produced using earlier or more conservative methodolo-
gies are typically 10 to 20 percent lower than the official estimates.

The framework’s response to these concerns is to use the official data as
the primary input while maintaining methodological awareness of the limita-
tions. The diagnostic conclusions are stated with appropriate caveats. The
framework’s recommendations are robust to reasonable departures from the
official data, in the sense that the qualitative conclusions, that the major econ-
omies are in late saturation, that the framework predicts a release phase
within the structural horizon, and that strategic repositioning is warranted, do
not depend on the precise values of the underlying measurements.

10.7 The Multi-Indicator Approach

Because no single empirical measure can be fully trusted, the framework
adopts a multi-indicator approach. The principal indicators we use, through-
out the empirical chapters of Part III and the operational chapters of Part V,
are output and its components, with appropriate corrections where feasible;
net capital stock estimates; gross financial-asset stocks, consolidated to avoid
double-counting; credit-to-output ratios, available from Bank for International
Settlements data; asset-price measures, meaning equity indices, real estate
price indices and debt-instrument yields; real interest rates, particularly the
Officer-Williamson long-run series; gold prices, used both as an inflation
hedge measure and as a system-confidence indicator; energy consumption,
used as a physical proxy for real economic activity; trade flows and current-
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account positions; and currency reserve compositions, used as indicators of
monetary-system positioning.

The multi-indicator approach has the advantage that no single measure-
ment issue can substantially affect the framework’s diagnostic conclusions. If
output is systematically overstated by 10 percent, the framework’s capital-
saturation ratios are correspondingly understated, but the qualitative picture
is unchanged. If financial-asset measures double-count by 20 percent, the
framework’s financial-saturation measures are overstated, but the picture of
late-cycle dynamics is reinforced rather than weakened. The multi-indicator
approach is methodologically robust to the kind of measurement issues that
affect individual indicators.

10.8 Setup for Part III

We are now in a position to begin the empirical application of the framework.
Part III, which begins in the next chapter, applies the theoretical apparatus
developed in Part II to specific empirical questions.

Chapter 11 examines the eight-century real-return record in detail, with the
long historical series serving as the deepest empirical anchor for the
framework’s structural claims.

Chapter 12 develops the Health of Nations Indicator as the operational
measurement of capital saturation across the major economies, with country-
by-country case studies that illustrate how the framework’s analysis applies
to specific national cases.

Chapter 13 examines the hegemonic transition dynamics in more empirical
detail, drawing on the diplomatic and economic history of the European-
expansion period to establish the patterns that the current hegemonic transi-
tion may follow.

Chapter 14 demonstrates the framework’s diagnostic power on a contem-
porary policy-relevant question, the relationship between monetary policy,
asset prices, and corporate profit margins, and the political-economic fork
between deferral and resolution of the current debt cycle.
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The four empirical chapters of Part III complete the case for the frame-
work: the theoretical apparatus of Part II, the empirical anchoring of Part III,
and the strategic and operational apparatus of Parts IV and V together consti-
tute the full constructive alternative to the standard framework whose inade-
quacies were established in Part I.

We turn now to Chapter 11.
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C H A P T E R  1 1

Eight Centuries of Real Returns

A century of data is one capital cycle, and a record containing no
cycle ending cannot tell anyone what a cycle ending looks like.
The Officer-Williamson series runs from 1311. It shows real
returns declining across seven centuries, an S-curve in the
cumulative record, and structural breaks at every hegemonic
succession.

11.1 The Importance of the Long Record

The empirical record on which most contemporary investment analysis is
based extends, in usable form, over approximately the past century. The data
on equity returns are reasonably complete for the United States from the
1870s and for other major economies from later dates. The data on bond
returns extend further back, but the time series usable for systematic analysis
are still typically of one-century length. The data on macroeconomic aggre-
gates, output, capital stocks, financial-asset stocks, are even shorter, with
reasonable quality typically extending back only to the post-war period.

The brevity of the standard data record has consequences for the analytical
conclusions that can be drawn from it. A century is, in the panarchy framework
developed in Part II, approximately the length of a single capital cycle. A stan-
dard hundred-year analysis is therefore an analysis of a single cycle, which
cannot inform us about the cycle structure itself: about how cycles begin, how
they evolve, how they end, and how they relate to longer-cycle dynamics. A
standard half-century analysis is an analysis of approximately half a capital
cycle, which is even less informative. A standard twenty-year analysis, which
is what much of the institutional risk-management apparatus relies on, is an
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analysis of one credit cycle, which cannot inform us about the broader struc-
tures within which the credit cycle operates.

The implications for investment practice are substantial. The standard
apparatus, calibrated on data that does not include a complete cycle, is cali-
brated on data that does not contain a cycle ending. It treats the expansion
phase of the cycle as the normal state of affairs, with the troughs of recessions
being the only meaningful departures from the upward trend. The release
phase of a cycle, the phase in which the cycle’s structural over-extensions are
resolved, is, on the standard apparatus, not normal but exceptional, an anom-
aly to be hedged against with relatively small allocations to defensive
instruments.

The framework we develop in this book treats the release phase as a struc-
tural feature of the cycle, not an exception to it. The implications for portfolio
construction, as we will examine in detail in Part V, are very different from the
standard apparatus. But the difference can only be defended if we have
empirical evidence that release phases are indeed structural features of
cycles, which means we need empirical data that spans multiple complete
cycles. That data is available only in the long-run record, and the long-run
record that we use throughout this book is the Officer-Williamson series,
extending continuously from 1311 to the present.

11.2 The Officer-Williamson Series: Construction and
Coverage
The Officer-Williamson series is a continuous record of real interest rates over
the past seven centuries, constructed by Lawrence H. Officer and Samuel H.
Williamson and maintained as part of the MeasuringWorth project. The series
combines nominal interest rate data from various sources with gold price data
spanning the same period, with the gold price serving as the deflator for the
real-rate calculation.

The construction has several methodological advantages over the
alternatives.
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Gold-based deflation

The use of gold prices as the deflator avoids the methodological choices that
contemporary inflation indices require. Gold has been a continuously-traded
asset throughout the entire period of the series, with relatively consistent
meaning as a store of monetary value. While the relationship between gold
prices and the broader price level is not perfectly stable, and we discuss this
in detail in Chapter 24, where the field-theoretic derivation of gold’s value is
developed, the relationship is more stable over multi-century horizons than
the relationship between any modern constructed inflation index and the
underlying purchasing power of money.

Nominal-rate sources

The nominal-rate data come from various sources, with the specific source
varying across the period. The earlier periods rely on the records of long-
established lending institutions, the Casa di San Giorgio in Genoa, the Bank of
Venice, and similar institutions in other major financial centers, and on the
documented terms of major sovereign loans. The middle periods rely on the
records of the major European exchanges, Amsterdam, London and Paris, and
on the well-documented bond markets that emerged in the seventeenth and
eighteenth centuries. The recent periods rely on standard central-bank and
bond-market data sources. The transitions between sources are documented
and the methodological choices are explicit.

Continuous coverage

The series provides annual or near-annual coverage from 1311 to the present,
with no major gaps. This is unusual for any historical economic data series;
most long-run series have substantial gaps in their earlier periods. The
Officer-Williamson series has gaps small enough that they can be filled by
interpolation without substantially affecting the analytical conclusions.

The series has limitations as well, which we acknowledge.
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Geographic concentration

The series focuses on the European-expansion economic system, with the
geographic coverage shifting over time as the center of that system has
shifted: from the Italian city-states in the early period, to the Iberian and
Dutch centers in the middle period, to London in the eighteenth and nine-
teenth centuries, to the United States in the twentieth. The series does not
provide good coverage of the Chinese, Indian, or Islamic economic systems
that operated outside the European-expansion system, particularly in the
earlier centuries.

Selection of representative rates

The real interest rate in any period is not a single number; it is a distribution of
rates across different borrowers, terms, and risk classes. The series selects a
representative rate for each period, with the selection being a methodological
choice that affects the resulting time series. The selections made by Officer
and Williamson are documented and defensible, but other selections would
produce different series.

These limitations do not undermine the analytical usefulness of the series;
they qualify the conclusions that can be drawn from it. The series is the best
available record of the long-run dynamics of the European-expansion
economic system, and the conclusions drawn from it apply principally to that
system. The framework’s claims about hegemonic transitions, capital satura-
tion, and cycle structure are claims about the European-expansion system;
whether and how they apply to economic systems organized differently is a
separate question that the available data cannot fully answer.

11.3 The Secular Decline of Real Returns

The first feature of the Officer-Williamson series that demands attention is the
secular decline in real interest rates over the past seven centuries. Real rates
that exceeded 10 percent in the fourteenth century have declined to 2 to 4
percent in the late twentieth century and to negative values in several major
economies in the early 2020s.
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The decline has been documented extensively in the secular-decline litera-
ture, notably by Schmelzing (2020) in his analysis of eight centuries of global
real interest rates. The cumulative magnitude of the decline is striking: a four-
teenth-century lender required 10 to 12 percent annual real returns to
compensate for the risks of providing capital, while a twenty-first-century
lender in some major economies has been willing to accept negative real
returns. The implied change in the productive opportunities available for capi-
tal is enormous.

The framework we have developed in Part II provides a structural interpre-
tation of this secular decline. As capital has accumulated relative to produc-
tive output across the centuries of the European expansion, the marginal
return on capital has declined according to the saturation dynamics of the
three-body model. The decline is not the result of any particular policy choice
or institutional development; it is the structural consequence of capital accu-
mulation in a productive system whose carrying capacity is bounded by the
available technologies and resources.

The decline has not been smooth. Periods of relatively rapid decline have
alternated with periods of stability and even occasional reversal. The reversals
are particularly informative for the framework’s analysis. Each major reversal
coincides with a period of substantial reorganization of the European-expan-
sion system; what we have identified in Chapter 9 as the transitions between
major cycles. The reversal of the 1490s to 1530s coincides with the Iberian
commercial expansion and the establishment of the Spanish-Portuguese
maritime system. The reversal of the 1640s to 1680s coincides with the Dutch
commercial peak and the establishment of the modern joint-stock financial
system. The reversal of the 1780s to 1830s coincides with the early industrial
revolution and the British industrial expansion. The reversal of the 1910s to
1940s coincides with the two world wars and the consequent restructuring of
the international monetary and financial system. The reversal of the 1970s
coincides with the breakdown of the Bretton Woods system and the transition
to fiat money.

Each reversal represents a moment at which the system’s structural capac-
ity to support productive opportunities was renewed: through innovation,
through institutional change, through resource access, or through some
combination. The reversals are visible in the data as upward shifts in real
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returns; they are interpretable in the framework as moments at which the
saturation level of real capital, , was discontinuously increased.

Between the reversals, the long-run trend has been downward. The cumu-
lative effect of the trend, despite the reversals, has been the secular decline
that the data documents. The decline is the empirical signature of an
economic system that, even with periodic discontinuous renewal of its
productive capacity, has on net been accumulating capital faster than it has
been expanding the productive opportunities for that capital.

The contemporary period of negative real rates in several major economies
is, on this analysis, an extreme manifestation of the secular decline. Real rates
have crossed below the threshold at which conventional lending makes
economic sense; the system is in a phase where lenders accept the certain
prospect of capital loss in order to avoid the larger losses that holding the
capital in alternative forms, cash, equities, real estate, is expected to produce.
This is not a sustainable state; it is the structural signature of a system whose
accumulated financial claims have grown beyond what the productive base
can support.

11.4 The European-Expansion S-Curve

The secular decline in real rates can be translated into a measure of cumula-
tive real returns. Starting from a base value of 100 in 1311, the cumulative
real return is the product of one-plus-the-real-rate over each subsequent
year. The resulting cumulative measure represents what an investor in 1311
would have, in real purchasing-power terms, by holding capital at the prevail-
ing real rate continuously through to any subsequent date.

The fit is striking: the empirical record traces almost exactly the S-curve
that the panarchy framework predicts for a hegemonic system in its long
cycle. The cumulative real return series, taken across the full seven centuries,
exhibits that shape. The early centuries show modest growth as the
European-expansion system is establishing itself. The middle centuries,
roughly 1500 to 1850, show accelerating growth as the system enters its
exploitation and early conservation phases. The recent centuries, roughly
1850 to the present, show decelerating growth as the system enters its late
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conservation and approaching saturation phases. The shape is unmistakable
when the data is examined at the appropriate time scale.

The S-curve interpretation provides several quantitative insights. The
midpoint of the S-curve, the inflection point at which growth shifts from accel-
erating to decelerating, occurs in the data at approximately 1850 to 1900.
This is roughly consistent with the British hegemonic peak and the broader
European industrial-economic peak. After this midpoint, the system has been
in its decelerating phase, with the growth rate of cumulative real returns
declining toward zero as the system approaches its saturation level.

The framework’s analysis suggests that we are now in the upper portion of
the S-curve, with the saturation level approached but not yet fully reached.
The data does not unambiguously identify the saturation level; it is what the
system will reach at the end of the current cycle, which has not yet been
completed. But the rate of approach to saturation, as measured by the decel-
erating growth of cumulative real returns, suggests that the remaining
distance is modest. The framework’s prediction is that the European-expan-
sion system is in the final stages of its long S-curve, with the release phase of
the cycle expected within the structural horizon of the next several decades.

11.5 Peace Treaties as Cycle Markers
The hegemonic-cycle dynamics described in Chapter 6 are visible in the long-
run data in the form of structural breaks coincident with the major peace
treaties. Each major peace treaty corresponds, in the data, to a period of
either accelerated decline or temporary reversal in real returns: the former
when the treaty institutionalizes the late conservation phase of a hegemonic
cycle, the latter when the treaty institutionalizes the exploitation phase of a
new hegemonic cycle.

The annual real-return data carries substantial year-to-year volatility,
particularly in the early modern period when the underlying interest-rate and
price-level data is less precise. A smoothed interpolation reveals the long-run
structural pattern more clearly: returns peaked at approximately 11 to 12
percent in the mid-1400s, corresponding to the early exploitation phase of the
European expansion, then declined steadily through the subsequent centuries
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to approximately zero by 2000, a cumulative decline of about 12 percentage
points over six centuries. The smoothing is a polynomial interpolation that
filters out the high-frequency noise to reveal the long-run trend; it has no
special interpretive significance beyond making the trend visible. The source
is SIM Research Institute, Deriving the Value of Gold, with underlying data
from Officer and Williamson via MeasuringWorth, and Schmelzing (2020).

The Treaty of Windsor (1386), institutionalizing Portuguese maritime domi-
nance, coincides with the beginning of the European-expansion system’s
exploitation phase. The data shows elevated real returns in the surrounding
decades, consistent with a system entering its exploitation phase with strong
productive opportunities.

The Treaty of Saragossa (1529), institutionalizing Spanish dominance, coin-
cides with continued strong real returns as the Spanish colonial system was
establishing itself. The substantial silver and gold inflows from the American
colonies temporarily depressed real returns through monetary expansion, but
the underlying productive opportunities remained strong.

The Peace of Nijmegen (1679), institutionalizing French dominance, coin-
cides with the system entering its middle-conservation phase. Real returns
had begun their secular decline; the system was mature; the productive
opportunities were more constrained than in the earlier expansion.

The Congress of Vienna (1815), institutionalizing British dominance, coin-
cides with the early industrial revolution’s renewal of productive capacity. Real
returns temporarily stabilized and even rose during the surrounding decades,
reflecting the new productive opportunities that industrial technology created.

The Paris Peace Conference (1946), institutionalizing American dominance,
coincides with another period of productive renewal: the post-war reconstruc-
tion, the consumer-electronics revolution, and the broader American-led
economic expansion. Real returns again stabilized at relatively high levels
during the surrounding decades.

The pattern is striking. Each major hegemonic transition coincides with a
structural change in the real-return data: either a renewal of productive
opportunities, as in 1815 and 1946, or a continuation of the secular decline,
as in 1529 and 1679. The pattern is not coincidence; it reflects the deep
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structural relationship between hegemonic-cycle dynamics and the underly-
ing productive capacity of the European-expansion system.

The current period, in which we are approximately 80 years past the Paris
Peace Conference, does not yet have a peace treaty marking the next transi-
tion. The hegemonic-cycle structure suggests that such a treaty, or its func-
tional equivalent, will emerge in the period between 2076 and 2096, marking
the institutionalization of whatever new hegemonic arrangement emerges
from the current transition. The transition itself is, on the framework’s analy-
sis, now in its early phase; the visible structural features of the current period,
declining American relative power, rising Chinese economic influence, frag-
menting multi-currency monetary arrangements, weakening rules-based
international order, are consistent with the early phase of a hegemonic transi-
tion, though the transition has not yet been institutionalized in any explicit
settlement.

11.6 The Recent Period in Long-Run Perspective
The recent period, particularly the past several decades, is most informative
when placed in the context of the long-run record. We summarize the struc-
tural features of the recent period as they appear in the long historical
context.

Real rates at unprecedented lows. The negative real rates of the 2010s
and early 2020s are unprecedented in the seven-century record. Even the
lowest real rates of previous periods, the late nineteenth century and the
period immediately after 1945, were positive. The current period is struc-
turally distinct in this respect, and the framework interprets the distinction as
the consequence of accumulated capital saturation at levels not previously
reached.

Capital saturation at unprecedented highs. The financial-capital satura-
tion ratios of the major developed economies in the early 2020s have
exceeded the levels reached at any previous peak in the long historical record.
The combined real and financial capital saturation has crossed the 250 to 350
percent threshold that the three-body model derives as the bifurcation point,
with several major economies at substantially higher levels.
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Volatility patterns consistent with late-cycle dynamics. The volatility
patterns observed in the recent decades, elevated equity market volatility,
periodic financial-market dislocations, repeated central-bank interventions to
maintain stability, are consistent with the late-cycle dynamics that the frame-
work predicts. The framework’s prediction is that these volatility patterns will
continue and intensify over the structural horizon.

Monetary-system strain. The strain on the international monetary system
in the recent period, visible in the proliferation of bilateral currency arrange-
ments outside the dollar system, the gradual reduction of dollar reserves in
major central bank portfolios, and the renewed interest in gold and other
reserve assets, is consistent with the late conservation phase of the hege-
monic cycle. The framework’s prediction is that this strain will continue and
intensify until the hegemonic transition is resolved in some institutionalized
form.

The absence of a vigorous innovation cycle. The fifth Kondratieff wave,
organized around information technology, appears to have entered its mature
phase, with the productive opportunities of digital technology increasingly
exhausted. Artificial intelligence is the culminating application of that fifth
wave rather than the opening of the next one. The candidates for the sixth
wave, advanced robotics and the fully automated productive systems built on
it, biotechnology and energy technologies, have not yet emerged as system-
organizing innovations. The framework’s interpretation is that the system is
currently between innovation cycles, with the corresponding implication that
the next major crisis may not be cushioned by a new round of productive
capacity expansion.

These features, taken together, describe a system in late saturation with
substantial accumulated structural pressures and without a clearly-visible
mechanism for resolution that would not involve some form of cycle release.
The framework’s prediction, which we develop in detail in Chapter 33, is that
this resolution lies within the structural horizon of the next two decades, with
the specific form depending on the policy choices made over the intervening
period.
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11.7 Methodological Note: The Argument Against Backtests
We close this chapter with a brief methodological comment that is relevant to
the framework’s relationship with the standard empirical apparatus of
contemporary finance.

The standard apparatus relies heavily on backtests: applications of an
investment strategy to historical data, with the strategy’s performance over
the historical period taken as evidence of its expected future performance.
Backtests are typically conducted over relatively short historical periods, 10 to
30 years is common, and over relatively narrow asset universes, the major
liquid markets of the developed economies.

The framework developed in this book does not rely on backtests in this
sense. The empirical anchoring of the framework is in the long historical
record discussed in this chapter: the seven-century real-return series, the
hegemonic-cycle history, the long-run patterns of capital accumulation and
reset. The framework’s claims are claims about the structural dynamics of
economic systems over multi-decade and multi-century horizons, and the
appropriate empirical anchoring for such claims is the long-run record rather
than the short-run backtest.

The argument against backtests as the primary empirical anchor for invest-
ment-management frameworks is, in our view, methodological rather than
merely practical. Backtests treat the historical period as representative of the
future, in a way that the long-run record does not. The historical period of any
feasible backtest is necessarily a short period within a particular cycle phase;
any conclusions drawn from such a backtest are conclusions about that cycle
phase, with no clear way to extrapolate to other phases. The long-run record,
by contrast, contains multiple complete cycles, with the structural features
common to all of them being separable from the specific features of any one
of them.

The framework’s approach is to derive its operational guidance from the
structural features visible across multiple cycles, rather than from the specific
empirical patterns of any one cycle. The curve optimization framework of Part
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utions that are estimated across the long-run record rather than from the
short-run backtest of any particular period. The framework’s operational guid-
ance is, in this sense, more deeply anchored than the standard apparatus,
even though it does not rely on the kinds of backtests that have come to
substitute for serious validation in much of contemporary practice.

We have not used the long-run record to backtest the framework against
alternative frameworks because the framework itself has only been opera-
tionally deployed for the past decade or so, since the founding of the SIM
Research Institute in 2014. A backtest of the framework over the long histori-
cal record would require applying the framework retrospectively to historical
periods, which would be an exercise in counterfactual analysis rather than
empirical validation. The framework’s empirical anchoring is in the structural
features of the long historical record, with the operational validation coming
from the framework’s deployment in institutional practice over the past
decade; practice that has involved live capital and real fiduciary decisions, and
that has produced operational outcomes that an interested reader can assess
through the normal channels by which institutional performance is disclosed.

We turn now, in Chapter 12, to the operational measurement of capital
saturation across the major economies: the Health of Nations Indicator as the
framework’s primary diagnostic instrument.
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C H A P T E R  1 2

The Health of Nations Indicator

A framework that makes cycle position decisive needs an instru-
ment that measures it. The Health of Nations Indicator scores an
economy on three structurally distinct dimensions, places it in a
four-stage taxonomy, and plots it against its capital saturation.
The dimensional decomposition, not the aggregate, is what
carries the information.

12.1 The Diagnostic Need

The framework developed in Parts I and II establishes that the position of an
economy within the cycle structure has substantial implications for invest-
ment positioning, policy design, and the interpretation of macroeconomic
data. An economy in its build-up phase, with capital saturation well below the
bifurcation threshold and substantial productive opportunities remaining,
faces a different investment environment than an economy in its saturation
phase, with capital saturation at or above the threshold and the structural
strains of late-cycle dynamics already manifest. The two economies require
different strategic approaches, support different return profiles, and present
different risk structures.

For this position-dependent analysis to be operationally useful, we need a
measurement apparatus that allows us to identify, for any given economy at
any given time, where in the cycle structure that economy sits. The measure-
ment must be reliable enough to support actual decisions, transparent enough
to be reproducible by interested third parties, and comprehensive enough to
capture the multiple dimensions along which an economy can be
characterized.
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The Health of Nations Indicator, which we developed at the SIM Research
Institute over the past several years and which we present in detail in this
chapter, is this measurement apparatus. The name is deliberate: it echoes
Adam Smith’s Inquiry into the Nature and Causes of the Wealth of Nations
while shifting the analytical focus from the wealth, the accumulated quantity,
to the health, the dynamic position within the cycle structure. A nation with
substantial accumulated wealth can be in poor structural health, if that wealth
is concentrated in over-saturated financial-capital positions; a nation with
modest accumulated wealth can be in excellent structural health, if its capital
structure supports continued productive opportunities. The Health of Nations
Indicator captures this distinction explicitly.

We present the indicator’s construction in Section 12.2, the resulting four-
stage taxonomy of economies in Section 12.3, the reading of the score across
its components in Section 12.4, and extended country case studies in Section
12.5. Section 12.6 addresses what the indicator predicts and what it does not.

12.2 The Construction of the Indicator

The Health of Nations Indicator is constructed from three dimensions, each
capturing a structurally distinct aspect of an economy’s position within the
cycle structure. The Financial dimension captures the position of the econ-
omy with respect to financial capital saturation. The International dimension
captures the position of the economy with respect to its external balances and
its integration with the international monetary and trade systems. The Real
dimension captures the position of the economy with respect to its productive
base, real capital intensity, and structural productive capacity.

A word on scales, because the indicator is reported on two of them and the
reader should not have to infer which is in use. Each dimension is scored from
0 to 100 on its underlying components, with higher scores indicating better
structural health within that dimension. The three dimensional scores are
combined into a single aggregate through a weighted aggregation, and the
aggregate is reported on a five-point scale, again with higher meaning
healthier. The published charts plot both the dimensional and the aggregate
readings on that five-point scale. Where this chapter quotes a reading from
those charts, it is a five-point reading and is identified as such; where it quotes
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a dimensional component from the underlying data, it is on the hundred-point
basis. The two are the same quantity in different units, related by 

.

A second word, on the aggregate specifically, because it is the easiest read-
ing in the chapter to over-interpret. The published aggregate is rescaled
across the panel of economies within each year, so that the healthiest econ-
omy in the panel reads 5.0 and the least healthy 1.0. It is a ranking within a
year rather than a measurement comparable across years or across panels of
different membership, and an economy can read 1.0 in a year in which no
economy in the panel is in serious difficulty. The indicator scores and the
dimensional readings are absolute; the published aggregate is relative, and a
claim that rests on it should say so.

The score and capital saturation are two axes, not one. The charts plot
the HoNI reading against capital saturation, which runs from near zero to
roughly 350 percent of output for most economies and above 400 percent for
the most saturated. The two are correlated across the long historical record,
which is why the taxonomy of the next section can pair them, but they
measure different things and they are not substitutes: the score measures
structural health,  measures accumulated capital against output, and an
economy can stand high on both at once. Switzerland is the standing example,
carrying capital saturation above 400 percent of output alongside the healthi-
est score of any developed economy in the panel. Collapsing the two axes into
a single verdict is the most common misreading of the indicator, and where
they disagree the disagreement is itself the finding.

We describe the construction of each dimension in turn.

The Financial dimension

The Financial dimension is constructed from indicators that capture the finan-
cial-capital saturation of the economy, the leverage of the financial system,
and the health of the credit channels through which financial capital interacts
with productive activity. The principal indicators are total financial-capital
saturation, , with the score declining as the ratio approaches and
exceeds the bifurcation threshold derived in Chapter 8; the credit-to-output
ratio, with reference to the Bank for International Settlements data on credit
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cycles; the central-bank balance-sheet ratio, capturing the extent to which the
financial system depends on central-bank support; the public debt-to-output
ratio, with adjustments for the maturity structure and the share held exter-
nally; and asset-price valuations relative to long-run historical averages, with
separate components for equity markets, real estate markets, and bond
markets.

The Financial dimension score is the weighted average of the component
scores, with the weights chosen to reflect the relative importance of each
component for the broader financial-system health. The dimension produces
low scores for economies with high accumulated financial capital, elevated
leverage, and asset prices substantially above long-run historical norms. It
produces high scores for economies with modest financial-capital accumula-
tion, conservative leverage, and asset prices closer to long-run norms.

The International dimension

The International dimension is constructed from indicators that capture the
economy’s position within the international monetary and trade systems. The
principal indicators are the current-account position, scored relative to histori-
cal norms and to the position of similar economies; the net international
investment position, capturing the cumulative external imbalances over time;
reserve adequacy, measured against multiple standards, meaning import
coverage, short-term external debt and broad money; the currency position,
capturing whether the economy issues a reserve currency, holds reserve-
currency claims, or is dependent on foreign currency for its external transac-
tions; and trade-network diversification, capturing the extent to which the
economy’s external transactions are concentrated in particular trading part-
ners or particular currency systems.

The International dimension score reflects both the economy’s external
balances at a point in time and its structural position within the broader inter-
national system. Economies that issue reserve currencies, the United States,
the eurozone collectively, and increasingly China, have different International
dimension dynamics than economies that hold reserve-currency claims or
that are dependent on foreign currency for external transactions.
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The Real dimension

The Real dimension is constructed from indicators that capture the economy’s
productive base and the structural conditions for continued productive activ-
ity. The principal indicators are real capital intensity, , with the
score moderated to reflect the diminishing-returns structure of real capital
accumulation; productivity growth, measured as the average of total factor
productivity growth over the past decade; demographic structure, capturing
the working-age population’s evolution and the dependency ratio; infrastruc-
ture quality, measured through standardized indicators of transportation,
communications, energy, and similar systems; and innovation activity,
measured through research and development expenditure, patent activity,
and technology diffusion indicators.

The Real dimension score reflects the economy’s underlying productive
capacity and the conditions for continued productive growth. High scores indi-
cate economies with substantial productive capacity, favorable demographic
structures, strong infrastructure, and active innovation. Low scores indicate
economies with limited productive capacity, unfavorable demographics, dete-
riorating infrastructure, or stagnant innovation activity.

The aggregate score

The three dimensional scores are combined into an aggregate through a
weighted average:

(12.1)

where , ,  are the dimensional scores and , ,  are the dimen-
sional weights satisfying . In the standard specification, the
weights are , , , with the Financial dimension receiv-
ing the largest weight to reflect its central role in the cycle-position diagnostic.
The weights can be adjusted for specific applications: an analyst more
concerned with the long-run productive base might increase ; an analyst
focused on currency dynamics might increase ; an analyst focused on near-
term financial stability might increase  further.
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The dimensional decomposition is what matters. Each economy’s overall
score is the sum of contributions from the three structural pillars, with the
relative shares revealing the dimensional profile that the aggregate alone
conceals. It follows that an aggregate score is not a sufficient statistic for the
strategic profile of an economy; two economies with identical aggregate
scores can have substantially different dimensional decompositions and
therefore substantially different structural conditions.

The three dimensions are themselves constructed from underlying indica-
tors, each contributing to the dimensional score through a structured aggrega-
tion. The Financial Economy dimension draws on budget balance, monetary
supply, government debt, real ten-year rates, and market capitalization. The
International Resilience dimension draws on debt affordability, debt exposure,
terms of trade, the relationship between imports and exports, and corruption
indices. The Real Economy dimension draws on consumption power, popula-
tion growth, output per capita, consumption dependency, and labor force
participation. The indicator selection reflects the framework’s view that each
dimension captures a structurally distinct aspect of economic position, and
that within each dimension the underlying indicators must be diverse enough
to be robust to measurement issues with any single indicator. The source is
SIM Research Institute, HoNI Annual Report, 2025 edition.

The published record gives the empirical distribution of each underlying
indicator across the full set of countries in the dataset, with a given country’s
recent observation placed against it. The distribution allows a country to be
placed against its peers, and identifies which sub-components are driving that
country’s dimensional score. The composition is informative: countries can
score well on debt-related indicators while scoring poorly on corruption or
trade-related indicators, with the dimensional score reflecting the weighted
aggregate. Reading the distributions alongside one another also reveals which
indicators have wide cross-country variation, and therefore create substantial
scoring discrimination, and which are more uniformly distributed and provide
less differentiation.

That distributional structure makes a particular feature of the methodology
explicit, and it is one a user of the indicator must understand: each indicator’s
contribution to the dimensional score is normalized by the cross-country
distribution, with the result that scoring is relative rather than absolute. An
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economy that improves its underlying conditions while the rest of the world
improves more rapidly may experience a declining score despite its absolute
improvement; an economy whose conditions are stable while peers deterio-
rate may experience a rising score despite no absolute change. The relative-
scoring structure has been adopted deliberately, because investment posi-
tioning is itself a relative exercise: capital allocation choices are made
between alternatives, not in absolute isolation.

12.3 The Four-Stage Taxonomy

The score, combined with the dimensional decomposition, provides a diag-
nostic position for each economy. We translate this position into a four-stage
taxonomy that classifies economies according to their cycle position. The four
stages correspond to the four phases of the adaptive cycle developed in
Chapter 5, exploitation, conservation, release, and reorganization, and we use
the more specific terminology of investment positioning that is appropriate to
the framework’s operational application.

The taxonomy is read against capital saturation as well as against the score,
and the two together are what place an economy. Across the historical record
the pattern is consistent:  rises through the four phases, reaching multi-
century highs in the last of them, with the rise driven principally by the finan-
cial component  while the real component  stabilizes at moderate
levels. The correction phase, which the framework treats as the structural
consequence of the saturation phase rather than as a contingency, brings the
ratios back toward sustainable equilibria: typically through some combination
of asset-price decline, currency depreciation, and inflation. The underlying
schematic is given in SIM Research Institute, The Portfolio Role of Gold.

Foundation economies, capital saturation below 1.5. Foundation econo-
mies are in the early exploitation phase of their cycle structure. Capital satura-
tion is low, typically , and the score is correspondingly high, typically
above 3.5; productive opportunities are substantial; demographic structures
are favorable; innovation activity is active. Foundation economies offer the
strongest structural conditions for long-run real returns, though they also
exhibit higher short-term volatility as their institutions and markets develop.
The strategic positioning for foundation economies is growth-oriented, with
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substantial allocation to equity-like instruments tied to the productive
expansion.

Build-up economies, capital saturation 1.5 to 2.5. Build-up economies
are in the middle exploitation and early conservation phases. Capital satura-
tion has reached intermediate levels, typically , with the score
typically between 2.5 and 3.5; productive opportunities remain but are more
selectively distributed; demographic structures may be favorable or transi-
tioning; innovation activity is mature in established sectors but extending into
new ones. Build-up economies offer good structural conditions for real
returns, with more moderate volatility than foundation economies. The strate-
gic positioning combines continued growth-oriented allocations with increas-
ing attention to selectivity within asset classes.

Optimization economies, capital saturation 2.5 to 3.5. Optimization econ-
omies are in the middle and late conservation phases. Capital saturation is
elevated, typically , approaching or at the bifurcation threshold,
with the score typically between 1.5 and 2.5; productive opportunities are
constrained by the saturation; demographic structures may be unfavorable;
innovation activity may be slowing in established sectors without yet reaching
the next base innovation. Optimization economies offer moderate structural
conditions for real returns, with the conditions deteriorating as the saturation
approaches the bifurcation threshold. The strategic positioning shifts toward
income-oriented allocations, with greater attention to defensive positioning
and to selectivity in growth-oriented allocations.

Saturation economies, capital saturation above 3.5. Saturation econo-
mies are in the late conservation and approaching release phases. Capital
saturation has exceeded the bifurcation threshold, , with the score
typically below 1.5; productive opportunities are severely constrained by the
saturation; demographic structures are unfavorable; innovation activity may
be active in pockets but without producing system-organizing base innova-
tions. Saturation economies offer poor structural conditions for real returns,
with elevated risk of cycle-release events. The strategic positioning empha-
sizes protection and resilience, with substantial allocation to instruments that
retain value through cycle-release dynamics: gold, real assets in less-satu-
rated economies, and defensive positioning in conserved jurisdictions.

1.5 < κ < 2.5

2.5 < κ < 3.5

κ > 3.5
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The taxonomy is a continuous spectrum rather than a discrete partition; the
ranges given above are guidelines rather than sharp boundaries, and many
economies sit at boundaries between categories with mixed characteristics
that draw on adjacent stages. The taxonomy’s value is not in its categorical
precision but in its provision of a common analytical vocabulary for thinking
about cycle position.

Each band above pairs a saturation range with a score range, and in any
particular year the two can disagree. Two current cases show both directions
of disagreement. Germany carries capital saturation above 350 percent of
output, which is the saturation band on that axis, together with a score in the
optimization band. The United States carries a score at the floor of the
published scale, which is the saturation band on that axis, together with capi-
tal saturation of roughly 320 percent, which is not. Neither is a defect in the
taxonomy. A disagreement says that structural health and accumulated capi-
tal have come apart for that economy, and which of the two is the binding
constraint is what the dimensional decomposition of the next section estab-
lishes. Where this chapter assigns a stage, it names the axis it is reading from.

12.4 Reading the Score

The score, by itself, provides a single-number summary of an economy’s cycle
position. The more informative reading comes from the dimensional decom-
position: the three component scores that reveal where within the cycle struc-
ture the overall score is being driven from.

Two economies can have the same aggregate score with very different
dimensional compositions, and the dimensional decomposition is what
reveals the structural differences. Consider two hypothetical economies
whose dimensional components, on the hundred-point basis, both aggregate
under the standard weights of Equation 12.1 to 41.

Economy A has a Financial dimension score of 20, an International dimen-
sion score of 50, and a Real dimension score of 60. The aggregate is driven
principally by the Financial dimension, indicating an economy with substantial
financial-capital saturation but a still-healthy international position and a still-
healthy productive base. This is the structural profile of a financialized
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advanced economy whose productive base has not yet deteriorated severely;
the typical profile of a saturated developed economy in its middle conserva-
tion phase. The principal strategic concern is the financial-system fragility; the
principal strategic opportunity is in the still-healthy productive sectors.

Economy B has a Financial dimension score of 50, an International dimen-
sion score of 20, and a Real dimension score of 50. The aggregate is driven
principally by the International dimension, indicating an economy with
manageable domestic financial conditions but substantial external vulnerabili-
ties. This is the structural profile of an export-dependent economy facing
currency or trade-system strain; the typical profile of an emerging or transi-
tional economy whose external position has deteriorated faster than its inter-
nal financial structure. The principal strategic concern is the external vulnera-
bility; the principal strategic opportunity is in the still-healthy internal financial
sector.

Two economies, same aggregate score, very different strategic profiles. The
dimensional decomposition is what enables the framework to distinguish
them.

A third reading comes from the timeline analysis of the score for a given
economy across time. The trajectory of the score, decomposed across the
three dimensions, reveals the structural dynamics of the economy over the
analytical horizon. An economy whose aggregate score is declining steadily is
in a recognizable late-cycle pattern, with the rate of decline indicating the
speed of the underlying dynamics. An economy whose score is stable or
modestly rising is in a recognizable mid-cycle pattern. An economy whose
score is rising rapidly is either in an early-cycle phase of productive expansion
or, more rarely, undergoing a successful structural reform that has shifted its
cycle position to an earlier stage.

The timeline analysis is particularly informative for the diagnostic purposes
of the framework, because it distinguishes economies whose cycle position is
stable from those whose cycle position is deteriorating rapidly. A country in
the middle of the range that has been stable at that level for a decade is in a
structurally different position than a country at the same level that was a full
point higher a decade ago and is still falling; even though their current scores
are identical.
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12.5 Country Case Studies
We now apply the framework to extended case studies of major economies.
The case studies are not exhaustive; we focus on economies whose structural
position has particular significance for the framework’s broader analysis. The
scores referenced are those of recent measurement; readers interested in the
current scores should consult the SIM Research Institute’s published updates,
which are released annually.

Plotted together, with the relative scale of each economy reflecting its
output, the record shows the late-cycle clustering of developed economies in
the high-saturation region: the United States, the United Kingdom, Japan,
Germany and Switzerland all sit at capital saturation above 300 percent of
output. On the score axis that cluster does not hold together, which is the two-
axis point of Section 12.2 in its sharpest form. Four of the five sit in the lower
half of the score range, the United States at its floor; Switzerland sits at the
top of the range, carrying the healthiest score of any developed economy in
the panel alongside the second-highest capital saturation in it. The lower-
saturation economies, India, Indonesia, Vietnam and the Philippines, occupy
the other end of the saturation axis, and they too spread across the score
range rather than sharing a band. The clustering of large developed economies
in the high-saturation region is one of the framework’s central empirical
observations: capital saturation has become a structural feature of the entire
developed world, not just of individual economies. The source is SIM Research
Institute, The Health of Nations Indicator: 2025 Edition.

The United States

The United States, the dominant hegemonic power of the current cycle,
presents a complex profile. The Financial dimension score sits at the floor of
the scale, between 0 and 5 on the hundred-point basis in every reading since
2020, which is the weakest Financial reading in the panel. It reflects the indi-
cators the dimension is built from: government and private debt levels, mone-
tary expansion, real long rates, and a market capitalization far above its histor-
ical relation to output. The International dimension score is higher, typically
30 to 35, reflecting the structural advantages of the dollar’s reserve-currency
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role but also the deteriorating external position as those advantages have
been used to sustain consumption beyond productive capacity. The Real
dimension is the strongest of the three and by some distance the most vari-
able, typically 50 to 55 but falling to the low thirties in 2020 and 2021, reflect-
ing continued strength in innovation activity, particularly in information tech-
nology and increasingly in artificial intelligence, but offsetting weakness in
infrastructure, demographic structure, and broad-based productivity growth.

A point of care about the Financial dimension, because it is where the two
axes are most often conflated. Its low score is not a measurement of financial-
capital saturation. The score is built from the financial indicators just listed;
capital saturation is the separate quantity  on the chart’s other axis, and
for the United States that quantity stands at roughly 320 percent, high in
absolute terms but below both Germany and Switzerland. What the low
Financial score establishes is that the American financial system is in poor
structural health, not that it carries the most accumulated capital.

On the score axis the aggregate places the United States in the saturation
category, at the floor of the published five-point scale and the least healthy of
the sixteen economies in the panel, having fallen from roughly 2.9 two
decades ago. On the capital-saturation axis it sits in the optimization band
rather than the saturation band, so this is one of the two cases in which the
axes disagree, and the score is the more adverse of the two readings. The
trajectory has been declining across the past two decades, with the Financial
dimension deteriorating faster than the other components. The structural
profile is consistent with a hegemonic power in its late conservation phase,
with the principal strategic vulnerability in the financial system and the princi-
pal structural support coming from the still-vital innovation sector. The
framework’s strategic implications for investors operating in or exposed to the
United States economy are developed in detail in Part V.

Four sub-indicators are particularly informative for understanding the struc-
tural condition of the economy and warrant detailed examination.

The trend in consumption has risen from approximately 60 percent of
output in the post-war period to approximately 67.8 percent in the recent
reading; an increase of nearly eight percentage points that has been financed
largely through external borrowing and through reduced national savings. The

K/Y
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imports trajectory shows a roughly inverse pattern in its decline from the
highs of the early 1980s, with the recent reading at 12.4 percent of output.
The combination, rising consumption share alongside high import depen-
dency, is the structural signature of a late-cycle reserve-currency economy
that has been able to consume substantially beyond its productive capacity by
virtue of its issuing the reserve currency. The pattern is not sustainable in the
limit, but the limit’s timing depends on factors outside the framework’s
predictive scope. The source is LSEG Datastream and ECR Research.

The consumption-import gap matters because it identifies how the gap
between domestic consumption and domestic production is being financed. In
the American case, the gap has been financed for decades through the supply
of dollar-denominated assets to the rest of the world, which has allowed the
United States to import more than it exports while running fiscal deficits that
finance the consumption directly. The arrangement depends structurally on
the continued willingness of the rest of the world to hold dollar-denominated
assets at current valuations and yields. As that willingness erodes, through
diversification away from dollars by central banks, through the sanctions-
induced reluctance of certain holders to retain dollar exposure, and through
the broader hegemonic-cycle dynamics that the framework’s analysis identi-
fies, the consumption pattern faces structural pressure.

The Congressional Budget Office’s projections show federal debt rising from
approximately 2.5 trillion dollars in annual outlays in 2022 to roughly 4.5 tril-
lion dollars by 2034, with the increase driven principally by mandatory spend-
ing components: Social Security, Medicare, Medicaid, and net interest. Net
interest in particular shows substantial growth, reflecting both the elevated
stock of debt and the elevated rates at which new debt is being issued. The
implication is that even without further policy changes, the fiscal trajectory
deteriorates substantially through the forecast horizon, with mandatory
spending crowding out the fiscal flexibility that the political system would
need to respond to other emerging strains. The source is LSEG Datastream
and ECR Research, with Congressional Budget Office forecasts.

The debt projection captures a structural feature that the framework has
identified as central to the late-cycle dynamics of saturated hegemonic
powers: the accumulated commitments of the political system grow over time
at rates that exceed the productive base’s ability to fund them. The pattern is
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recognizable from historical cases, the United Kingdom in the late nineteenth
and early twentieth centuries, the Habsburg empire in the late eighteenth
century, the Spanish empire in the late seventeenth century, and it tends to
resolve through some combination of inflationary debasement, fiscal restruc-
turing, and currency reorganization. The Congressional Budget Office projec-
tion assumes no such resolution; the framework’s analysis is that some form
of resolution is structurally approaching within the projection horizon.

Federal expenditure decomposes into government consumption expendi-
tures, meaning current outlays for goods and services, against gross invest-
ment, meaning capital formation that adds to the productive stock. The
consumption share has grown substantially over the post-war period while the
investment share has declined, with the current investment share at histori-
cally low levels. The composition matters because government investment
adds to the productive base in ways that government consumption does not;
an economy with declining government investment is, other things equal,
building less of the infrastructure, transportation, energy, communication and
water, that supports long-run productivity growth. The composition shift from
investment to consumption is a feature shared across many saturated devel-
oped economies and reflects the political-economic dynamics of the late-
cycle period: investment requires the postponement of consumption, which
becomes politically more difficult as the cycle progresses and as the political
base for consumption-supporting transfers grows. The framework’s analysis is
that the composition is not sustainable indefinitely, since the deteriorating
productive base eventually imposes constraints, but the political dynamics
that would reverse the composition are not yet operative in any major devel-
oped economy. The source is LSEG Datastream and ECR Research.

The structural shift in industry composition over the past two decades is
equally clear: services have grown from approximately 67 percent of output to
over 71 percent, while industry including manufacturing has remained roughly
flat at 19 to 21 percent, and manufacturing specifically has declined from
approximately 14 percent to roughly 11 percent. The pattern is the hallmark
of a financialized late-cycle economy: productive capacity in manufactured
goods has been substantially shifted offshore, with the domestic economy
increasingly oriented toward services that are less tradable internationally.
The decomposition has direct strategic implications: services are typically less
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productive than manufacturing in terms of broad-based productivity growth,
more difficult to scale through capital investment, and more dependent on the
continued functioning of the broader domestic financial and consumption
infrastructure. The source is LSEG Datastream and ECR Research.

The industry-composition shift, taken together with the consumption-
import gap, the fiscal trajectory, and the government investment decline,
presents a consistent structural picture: the American economy has been
gradually shifting from a productive base toward a consumption-and-services
base, with the gap being financed through reserve-currency issuance. The
framework’s diagnostic conclusion, that the United States sits firmly in the
optimization category with a trajectory toward saturation, is supported by this
multi-dimensional view of the underlying structural conditions.

China

China presents the opposite structural pattern on the dimension where the
United States is weakest, and it carries the most lopsided profile in the panel.
The Financial dimension score is the strongest of the sixteen economies,
approximately 96 on the hundred-point basis. That is the dimension measur-
ing the structural health of the financial system, and China’s government-debt,
monetary and market-capitalization indicators still read well against the
developed comparators, whatever the leverage the property sector has accu-
mulated in particular segments. The International dimension is the mirror
image, approximately 11, the second weakest in the panel, on external-debt
exposure, terms of trade and import cover; the current-account surplus and
the renminbi’s slowly growing reserve role do not offset those readings on this
measurement. The Real dimension score is high, approximately 66, reflecting
continued strong productive capacity, active innovation, large-scale infrastruc-
ture investment, and a demographic structure that, while transitioning, retains
substantial productive capacity.

The aggregate places China in the build-up category at approximately 3.4,
nearer the boundary with foundation than with optimization, while its capital
saturation of roughly 300 percent of output sits in the optimization band:
another case of the two axes disagreeing, and here the saturation reading is
the more adverse of the two. The aggregate has declined by about a point over
two decades, and the structural profile is consistent with a rising hegemonic
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power in its mid-to-late exploitation phase, with substantial productive capac-
ity, a sound financial system by the measure used here, and an external posi-
tion that is the weak point of the case rather than the strength it is often taken
to be.

The comparison against the United States is instructive on each dimension
separately. On the Financial dimension, five-year moving averages of the two
scores cross around 2009 and 2010, after which China’s score remains
elevated while the American score declines; the underlying indicators are the
rate spread, the Wicksellian spread, the budget deficit, monetary supply,
government debt, excess credit, real rates and market capitalization. On the
Real dimension, China’s trajectory has risen substantially over the period
2005 to 2021 while the American trajectory has been roughly flat; the under-
lying indicators are consumption power, corruption, population growth, output
growth, unemployment, consumption dependence, labor participation and
house affordability. The divergence is structurally important, because the Real
dimension captures the conditions under which long-run productive returns
are generated, and it indicates that China’s productive base has been improv-
ing more rapidly than the American one over the period. The structural impli-
cation is that, on the framework’s analysis, the conditions for sustained
productive returns favor China over the medium-to-long term, even though
the short-term political and regulatory dynamics may favor different
positioning.

On the International dimension the pattern is similar, with substantial diver-
gence between the trajectories from approximately 2009 and 2010 onwards,
China’s score elevated and the American score declining; the underlying indi-
cators are debt affordability, debt exposure, terms of trade, import reserves,
debt liquidity, foreign-exchange reserves, import price and international
investment. The decline of the American score is structurally meaningful
because it reflects, among other things, the increasing political risks associ-
ated with dollar exposure, sanctions, asset freezes and the politicization of
payment networks, that have reduced the willingness of major non-Western
holders to retain dollar-denominated assets at previous valuations. The
source is SIM Research Institute, Reshaping Global Investments.

The three-dimensional picture that emerges, China rising or stable across
all three dimensions and the United States declining or flat across all three, is
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the structural foundation for the hegemonic-cycle dynamics analyzed in detail
in Chapter 13. The methodology does not by itself produce the hegemonic-
cycle interpretation; that comes from the broader framework of Parts I and II.
But it provides the quantitative evidence base on which the interpretation
rests, and the structured divergence is what makes the interpretation opera-
tionally credible.

Germany and Japan

Germany and Japan are the two clearest exemplars of the saturated devel-
oped economy, and they are alike on the axis that carries the framework’s
diagnosis while being close to mirror images on the other. Both sit well inside
the saturation band on capital saturation, Germany at approximately 360
percent of output and Japan at approximately 470 percent. Their dimensional
compositions then diverge almost completely. Germany’s Financial reading is
much the stronger of the two, approximately 53 on the hundred-point basis
against Japan’s 17; Japan’s International reading is much the stronger in the
other direction, approximately 65 against Germany’s 24, reflecting the exter-
nal asset position that decades of current-account surplus have built. The Real
dimension is the weaker one in both cases and far weaker in Japan, approxi-
mately 42 against 13, as their productive bases have aged and their demo-
graphic structures have become unfavorable.

The aggregates separate them further, and they do not fall in the same
band. Germany reads approximately 1.9, inside the optimization band; Japan
reads approximately 1.25, inside the saturation band and the second least
healthy economy in the panel after the United States. Japan is therefore the
more advanced case rather than the parallel one, which is the reading the rest
of this section relies on.

The trajectory implications differ substantially. Germany faces particular
concerns from the deterioration of its export markets and the energy-cost
shock of recent years. Japan, having held a late-cycle position for longer than
any other major economy, has developed institutional adaptations to it, exten-
sive central-bank intervention in financial markets, structural fiscal accommo-
dation, and demographic-pattern adaptations, that are not yet present in
other late-cycle economies. Those adaptations are the reason the case
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matters beyond Japan: they are a possible template for what other developed
economies may adopt as they arrive where Japan already is.

We examine Germany’s profile in detail because the German case illus-
trates several features that recur across the saturated developed economies.

On the five-point scale, Germany’s dimensional readings are approximately
3.1 Financial, a little below the cross-country median of 3.3, approximately
2.0 International, well below the median of 2.5, and approximately 2.7 Real,
close to the median of 2.8. The composition is characteristic of a saturated
developed economy: a deteriorated external position, with the financial and
productive dimensions offering no better than median support. Germany sits
at capital saturation of approximately 360 percent of output, which is inside
the saturation band on that axis, with an aggregate score of roughly 1.9, which
is inside the optimization band on the other. It is the clearest current instance
of the two axes disagreeing, and the saturation reading is the more adverse of
the two.

The trajectory shows how Germany has moved through the score and satu-
ration space over time, and it needs stating carefully, because it does not run
the way the late-cycle account would lead a reader to expect. Capital satura-
tion has moved leftward across the series, from approximately 570 percent of
output in the mid-2000s to approximately 360 percent now, while the score
has drifted mildly downward on the published relative scale, from approxi-
mately 2.3 to approximately 1.9, even though the absolute dimensional read-
ings underlying it have improved over the same span. That divergence is a
direct consequence of the aggregate being a within-year ranking: Germany
improved, and the rest of the panel improved faster. The trajectory is not
monotonic; Germany has at various times moved right then left, up then down,
reflecting the various policy interventions and external developments that
have affected the underlying indicators. The economy remains inside the satu-
ration band on the saturation axis throughout, which is the structurally mate-
rial fact, but the direction of travel within that band has been toward less
accumulated capital rather than more, and an account that asserts otherwise
is asserting something the series does not show. The source is SIM Research
Institute, HoNI Annual Report, 2025 edition.
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The German case illustrates a structural feature of the framework’s diag-
nostic methodology that deserves emphasis: the trajectory analysis provides
information that a single time-point reading cannot supply. An economy
currently at 1.9 that has been stable at that level for a decade is in a struc-
turally different position than an economy at 1.9 that was at 3.5 a decade ago
and is on a steady downward trajectory. The framework’s full analytical appa-
ratus uses both the current reading and the trajectory together to characterize
an economy’s position.

India and Indonesia

India and Indonesia present examples of large economies in earlier cycle
phases, and the framework reads them as less alike than their development
stage suggests. Both carry strong Financial dimension readings, India approxi-
mately 59 on the hundred-point basis and Indonesia approximately 92, and
this is the pattern to expect rather than a surprise: the Financial dimension
measures the structural health of the financial system, not the quantity of
financial capital, so an economy that has not yet built a large debt stock or
heavily financialized its asset markets scores well on it. Reading a strong
Financial score as evidence of low financial-capital accumulation, or a weak
one as evidence of high accumulation, is the axis conflation Section 12.2
warns against. Both also carry sound Real dimensions, approximately 70 and
55.

They part company on the external position, and the gap is the widest in the
panel. Indonesia’s International reading of approximately 80 is among the
strongest measured; India’s sits at the floor of the scale, on terms of trade,
external-debt exposure and import cover that are the weakest of the sixteen
economies. The aggregate consequently places Indonesia in the foundation
category and India in the optimization category, while on capital saturation
Indonesia sits below 100 percent of output and India at approximately 170
percent, which is the build-up band. India is thus a case where the two axes
disagree in the now-familiar way, and the score is the more adverse reading.

The trajectories of India and Indonesia are particularly interesting because
they illustrate how much diversity the earlier cycle phases contain. India’s
trajectory has been mildly improving over the past several years, reflecting
successful policy initiatives in productive-capacity expansion and the demog‑
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raphic dividend that India will continue to enjoy for the next several decades.
Indonesia’s trajectory has been more mixed, with periods of improvement
followed by periods of strain as the broader Asian economic environment has
affected the economy. The framework’s strategic implications for investors
looking at India and Indonesia are favorable for long-horizon real-asset posi-
tioning, with appropriate attention to the specific risks of each economy: regu-
latory unpredictability in India, currency volatility in Indonesia, both subject to
broader Asian regional dynamics.

The Philippines, Malaysia, and Vietnam

These three Southeast Asian economies illustrate the structural diversity
within a single region. Vietnam reads as a foundation economy on the score
axis and does so emphatically: its Financial and Real dimensions both stand at
the top of the panel, on strong productive growth and a favorable demo-
graphic structure, and its aggregate is the highest of the sixteen in the latest
reading. Its weaker dimension is the external one, approximately 34 on the
hundred-point basis, and its capital saturation of roughly 260 percent of
output is already well above what the score alone would suggest, which is the
tension worth watching in this case. Malaysia exhibits the profile of an econ-
omy that has been in build-up for an extended period, with the structural
profile suggesting that further substantial development requires structural
reforms not yet undertaken. The Philippines carries a sound Financial reading
of approximately 69 alongside the weakest external position of the three by a
wide margin, approximately 18, and its aggregate sits in the optimization band
rather than the build-up band on that account: the overseas-worker remit-
tance flows often read as underwriting the external position do not, on this
measurement, offset the terms-of-trade and external-debt exposure that the
International dimension captures.

The strategic implications differ across the three economies, despite their
geographic proximity. The framework’s analysis is that proximate geographic
location does not imply similar cycle position; each economy must be
assessed on its own structural characteristics through the dimensional
decomposition.

The Malaysia case provides a particularly instructive comparison with the
Germany case examined above. On the five-point scale, Malaysia’s dimens‑
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ional readings are approximately 3.2 Financial, approximately 3.0
International, and approximately 2.8 Real. The composition is more evenly
balanced than Germany’s, and the difference between the two is concentrated
in one dimension rather than spread across three: the Financial and Real read-
ings are within a tenth of Germany’s, while the International reading is a full
point higher. The combination is characteristic of a build-up economy whose
external position is sound and whose productive base has not yet developed
to the level the Financial and International dimensions might suggest.

Malaysia sits at capital saturation of approximately 260 percent with an
aggregate score of approximately 2.7, placing it in the build-up region along-
side China and the United Kingdom. The contrast with Germany is structurally
informative, and it is a contrast in saturation rather than in score: Malaysia
carries roughly three-quarters of Germany’s capital saturation, which places it
a full band lower on that axis, with a moderately higher score, indicating better
structural conditions for real returns despite Germany’s substantially larger
absolute output. The trajectory shows Malaysia’s movement from capital satu-
ration of approximately 130 percent in the mid-2000s to current levels around
260 to 290 percent. The progression has been generally orderly, with capital
saturation rising steadily while the score has remained in the middle of the
range. The pattern is typical of a successful build-up economy: capital accu-
mulation proceeding at a pace that the productive base can absorb, without
producing the elevated saturation that would impose structural strains. The
source is SIM Research Institute, The Health of Nations Indicator: 2025
Edition.

The Germany and Malaysia comparison illustrates a central methodological
point: capital accumulation as such is not the structural problem the frame-
work identifies; the problem is capital accumulation beyond the level the
productive base can support. Germany’s saturation level of 360 percent
combined with its no-better-than-median Real dimension score reflects accu-
mulated capital that has outrun the productive economy. Malaysia’s saturation
level of 260 percent with its still-moderate Real dimension reflects capital
accumulation that the productive economy can still absorb productively. The
two economies are at different points on a structural trajectory that, if
extended, eventually leads from Malaysia’s position toward Germany’s. The
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framework’s diagnostic value lies in identifying where on the trajectory each
economy currently sits.

12.5.1 The China and India Comparison

The comparison between China and India deserves separate treatment
because it illustrates the framework’s diagnostic power for distinguishing
rising-power trajectories that, from a distance, might appear similar.

China moved from approximately 200 percent capital saturation to approxi-
mately 300 percent while holding a score in the upper half of the panel
throughout: in the 4 to 5 range for most of the period, easing to approximately
3.4 in the latest reading. That is the trajectory of a successful build-up econ-
omy. India moved from approximately 150 percent capital saturation to
approximately 170 percent with a score that has fluctuated substantially, from
periods above 4 to periods below 2, standing at approximately 2.2 now. The
contrast is striking: China expanded its capital base while holding its structural
conditions; India’s structural conditions have been substantially more volatile.
The source is SIM Research Institute, Reshaping Global Investments.

A word on the band boundaries here, because the aggregate is a relative
reading. China’s earlier scores of 4 and above sat in the foundation band of
Section 12.3 while its dimensional composition placed it in build-up, and its
current reading of approximately 3.4 sits in build-up on both. The categorical
assignment in this book follows the dimensional composition rather than the
aggregate reading, for the reason Section 12.4 gives: the aggregate is not a
sufficient statistic, and being rescaled across the panel each year it moves
when the panel moves.

The dimensional decomposition shows that China’s edge over India is
concentrated in one dimension rather than spread across three. On Financial
the gap is wide, approximately 96 against 59 on the hundred-point basis. On
Real the two are close and India is marginally ahead, approximately 70
against 66. On International both are near the floor of the panel, China
approximately 11 and India approximately 0, so neither has an external posi-
tion that supports the other readings. The pattern is consistent with the
broader analytical narrative: China’s policy apparatus has been more success-
ful at managing the financial-system and external-position dimensions, while
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both economies have continued to develop their productive bases at broadly
similar rates. The source is SIM Research Institute, Reshaping Global
Investments.

The comparison illustrates that two economies at a broadly similar stage of
development, one now reading in the build-up band and one in the optimiza-
tion band, can have very different structural profiles and very different strate-
gic implications. China’s trajectory has been the steadier of the two, with the
Financial dimension providing sustained support. India’s has been substan-
tially more volatile, and its external position has deteriorated to the weakest in
the panel, which limits the structural support for sustained real returns what-
ever its productive base is doing. The strategic implications differ: investment
in China carries structural support across the three dimensions; investment in
India requires more specific timing and selectivity to navigate the dimensional
fluctuations.

12.5.2 The Indonesia and Philippines Comparison

A similar comparison between Indonesia and the Philippines reveals analo-
gous patterns at an earlier stage of development.

Both economies sit in the foundation and build-up regions on the score axis,
and they are further apart on capital saturation than the pairing suggests:
Indonesia stands below 100 percent of output, the least saturated economy
in the panel, while the Philippines has reached approximately 230 percent.
Indonesia has maintained generally higher scores, from the 3 to 4.5 range into
the highest readings in the panel, with a clear upward progression. The
Philippines has been substantially more volatile, with scores ranging from 1 to
over 4 across the period and standing in the optimization band now. Both
remain well below the saturation threshold, indicating scope for productive
expansion before saturation dynamics would become operative, and that
scope is considerably larger for Indonesia.

The sovereign yields tell a compatible story. Indonesia’s has ranged from
approximately 5 percent to nearly 10 percent across the period, with the
current yield at approximately 7.2 percent, an increase of one percentage
point over the past year. The volatility reflects the broader emerging-market
dynamics that affect Indonesian financial markets, but the structural level,
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substantially elevated above developed-market yields, reflects the higher
inherent risk premium that international investors require for emerging-
market sovereign exposure. The Philippine yield has recorded substantially
more volatility, with declines of over three percentage points during specific
periods. The current reading of approximately 6.9 percent, up one percentage
point over the past year, is broadly comparable to Indonesia’s, but the under-
lying volatility has been higher, reflecting the more volatile structural position
captured above. The source is Trading Economics.

Indonesia outperforms on key trade indicators: debt affordability, debt
exposure, and terms of trade. The Philippines scores relatively low on these
factors, with the majority of its higher scores falling under the division of hold-
ings or investments in foreign capital. The pattern is structurally important:
Indonesia’s strength comes from its trade position, which translates into
sustainable government programs and revitalizing economic growth; the
Philippine score is more dependent on continued access to foreign investment
capital, which makes the country’s resilience more vulnerable to international
financial-system disruptions.

Indonesia’s Financial Economy score has been on an upward trajectory over
the last decade with strong real returns and high scores in rate spreads, indi-
cating well-structured internal financing opportunities. The Philippines has
maintained strong rate spreads and real returns, but with an excess amount of
credit in the environment and a budget deficit not sufficiently covered by
productive output. The structural distinction between the two economies,
Indonesia’s policy doctrine focused on long-term improvements against the
Philippine focus on shorter-term policy directives, is captured directly in the
divergent Financial Economy trajectories. The source is SIM Research
Institute, Reshaping Global Investments.

The comparison provides a further illustration of the framework’s central
methodological insight: economies that appear similar by surface metrics,
geographic proximity, broadly similar development stage, comparable popula-
tion sizes, can have substantially different structural profiles that translate
into substantially different strategic positioning recommendations. Indonesia,
despite the broadly emerging-market characteristics it shares with the
Philippines, has structural conditions that the framework’s analysis suggests
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will support more sustained long-run real returns. The methodology provides
the systematic basis for this differentiation.

12.6 What the Indicator Predicts and What It Does Not
We close this chapter with a clear statement of what the framework predicts
and what it does not.

What it predicts. The framework predicts the structural conditions for real
returns and the structural vulnerabilities of the economy in question. An econ-
omy in the saturation category has, on the framework’s analysis, poor struc-
tural conditions for real returns and elevated vulnerability to cycle-release
events. An economy in the build-up category has good structural conditions
for real returns and lower vulnerability to immediate cycle-release events.

These predictions are about the structural environment, not about the
specific outcomes for any particular investment. Within a saturation economy,
individual investments may perform well, particularly those positioned defen-
sively or in sectors that benefit from the late-cycle dynamics. Within a build-
up economy, individual investments may perform badly, particularly those
exposed to specific country risks or to mispricing within the broader favorable
structure. The framework’s predictions are about the structural environment
in which investments will operate, not about the outcomes of any specific
investment.

What it does not predict. The framework does not predict the timing of
specific events. An economy deep in the saturation category is not predicted
to undergo a specific cycle-release event within any particular timeframe. The
score indicates elevated vulnerability; the specific timing depends on factors
the framework can identify but cannot precisely predict: the interaction with
the credit cycle, the response of the policy apparatus to emerging strains, the
external events that may serve as triggers, the resilience of the institutional
infrastructure under stress.

The framework does not predict the specific form of cycle-release events. A
saturation economy might experience a banking crisis, a currency crisis, a
sovereign debt crisis, a hyperinflation, a productive-sector collapse, or some
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ation, some form of release is approaching; it does not predict which form will
occur or in what sequence.

The framework does not predict policy responses. An economy in satura-
tion may pursue various policy approaches: deferral through continued finan-
cial accommodation, partial resolution through controlled debt restructuring,
accelerated resolution through monetary regime change, or other strategies.
The framework can analyze the implications of each approach, but it does not
predict which approach the political process will choose.

12.6.1 The Phase Is Inferred, Not Observed

One qualification belongs with the diagnostic claims above rather than in a
footnote, because it governs how every downstream use of the indicator
should be read.

Neither the capital-cycle phase nor the market phase within it is directly
observable. What is observable are indicators: the credit impulse, the capital
ratios  and , and the score itself. An analyst therefore does not
know the phase. They form a posterior over it,

(12.2)

which makes the true problem partially observed rather than fully observed.

This has two consequences that we would rather state than leave for a
reader to discover.

The first is that a point classification of an economy’s phase, of the kind
Section 12.5 supplies for each country, is properly the mode of a distribution
rather than a measurement. Where that distribution is diffuse, and it is most
diffuse precisely at phase boundaries where the classification matters most,
the modal phase carries less information than its confident presentation
suggests. The dimensional decomposition of Section 12.4 is partly a remedy
for this: an economy whose three component scores disagree is an economy
whose phase posterior is wide.

The second is that any apparatus conditioning on the modal phase and
treating it as known will overstate its own confidence. The curve optimization
framework of Part V does exactly this, as does the personal engine of Chapter
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30. In both cases the reduction is deliberate and the alternative, which is to
solve the partially observed problem properly, is recorded as an open question
in Chapter 33. Naming a reduction is not the same as solving it. It is, however,
the difference between an apparatus that is candid about its footing and one
that is not.

The framework’s value is therefore not in its predictive precision but in its
diagnostic power: its ability to identify, with reasonable reliability, the struc-
tural conditions an economy is operating in. The strategic and investment
decisions that flow from the diagnosis are decisions made by the framework’s
users, with the framework providing the structural context within which those
decisions are made.

The diagnostic power is, in our view, considerable. The framework can iden-
tify, several years in advance, economies whose structural conditions are
deteriorating toward cycle-release events. It can distinguish economies
whose surface stability conceals structural strain from economies whose
surface volatility conceals structural strength. It can provide a common
analytical vocabulary for thinking about cycle position across the diverse
economies of the international system.

We have, throughout the SIM Research Institute’s work over the past
decade, applied the framework to substantial assets under management at
major Swiss institutional investors. Its diagnostic conclusions have informed
strategic positioning decisions, regional allocation choices, and the timing of
major shifts in portfolio composition. On this operational experience the
framework has proven diagnostically reliable in the sense that matters most: it
has identified the structural dynamics that the standard apparatus has
missed, and it has supported strategic positioning decisions that have proven
robust to the actual evolution of the underlying economic conditions.

We turn now, in Chapter 13, to the dynamics of hegemonic transition in
more empirical detail, with particular attention to the current transition
between the American-dominated post-war order and whatever new arrange-
ment will emerge over the coming decades.
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C H A P T E R  1 3

Hegemonic Cycles and Reserve
Currencies

A reserve currency is the operational expression of hegemonic
power, and it has a lifecycle. Five phases, six great peace treaties,
and a distinction between two kinds of inflation locate the
present: the late strain phase of the dollar arrangement, with
succession somewhere in the coming decades.

13.1 The Reserve Currency as Hegemonic Instrument
The hegemonic cycle, identified in Chapter 6 as the longest cycle that the
framework treats with full empirical and theoretical apparatus, is most
concretely instantiated in the reserve currency arrangements of the interna-
tional monetary system. The dominant power of each hegemonic cycle has
organized the international monetary system around its currency, with that
currency serving as the principal instrument for international trade settle-
ment, for the accumulation of foreign-exchange reserves by other states, and
for the denomination of international debt and asset claims.

The reserve currency is, in this sense, the operational expression of hege-
monic power. The hegemonic power’s currency is held by other states
because the hegemonic power is the dominant participant in international
trade and finance; the currency’s reserve status reinforces the hegemonic
power’s position by giving it the privilege of issuing the medium in which
others must transact; the privilege is sustained by the continued military,
economic, and institutional dominance of the hegemonic power; and the
eventual erosion of that dominance is reflected in, and accelerated by, the
erosion of the currency’s reserve status.
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The relationship between hegemonic power and reserve-currency status is
bidirectional. A state cannot be hegemonic without its currency being widely
held and used; a currency cannot be a reserve currency without its issuing
state being hegemonic. The two phenomena are co-constitutive, with neither
being adequately analyzed in isolation from the other.

This chapter examines the dynamics of hegemonic transitions through the
lens of reserve-currency dynamics, drawing on the historical record to estab-
lish the patterns that previous transitions have followed, and applying those
patterns to the diagnostic question of the current transition. We do not
attempt to predict the specific outcome of the current transition; the frame-
work does not provide that kind of precision. We do attempt to provide the
structural context within which the current transition is occurring, the histori-
cal analogues that can inform investment positioning during it, and the key
empirical signatures by which the transition’s progress can be tracked.

13.2 The Reserve-Currency Lifecycle
The historical record of the European-expansion period shows a recurring
pattern in the lifecycle of reserve currencies. The pattern is not identical
across cycles, but the structural features are similar enough to constitute a
recognizable template. We describe the template in five phases, with the
understanding that the phases overlap and that the specific durations vary
across cycles.

13.2.1 The Great Peace Treaties as Hegemonic Markers

Before describing the phases, it helps to anchor the analysis in the empirical
record of hegemonic transitions through what we call the great peace treaties.
The framework treats major peace treaties as the principal observable mark-
ers of hegemonic transitions because hegemonic powers typically wage
perpetual or near-perpetual wars, which makes conflicts themselves unsuit-
able as indicators, while peace treaties, where all weighty partners jointly
establish a new stable power structure, formalize the new hegemonic
arrangement that has emerged from the preceding period of conflict.
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The European-expansion period contains six such great peace treaties,
each of which marks a hegemonic transition that the long-run data subse-
quently reveals.

Treaty of Windsor (1386). England’s recognition and military support of
Portugal as a leading hegemonic power, establishing the institutional founda-
tion of Portugal’s subsequent maritime expansion and dominance of early
European overseas trade. The duration of the resulting Portuguese hegemonic
phase was approximately 143 years.

Treaty of Saragossa (1529). Spain’s establishment of the demarcation line
that separated Spanish from Portuguese spheres of influence, formalizing
Spain’s assumption of hegemonic-power status. The duration of the resulting
Spanish hegemonic phase was approximately 150 years, with the Dutch tran-
sition emerging gradually within the Spanish-dominated framework.

Truce of Antwerp (1609). The Dutch Union’s de facto independence from
Spain and the emergence of Dutch maritime power. The negotiations opened
at The Hague in 1608 and the twelve-year truce was concluded at Antwerp
the following year. It does not constitute a hegemonic transition in the strict
sense, because the underlying Dutch-Spanish conflict continued as a war of
secession rather than a fully concluded power transition, and de jure recogni-
tion waited until the Peace of Münster of 1648. But it marks the institutional
moment when Dutch maritime dominance was acknowledged by the major
participants.

Peace of Nijmegen (1679). France’s assumption of leadership from the
Netherlands, with Dutch capital flows shifting to England and laying the foun-
dation for the British Empire that would follow. The duration of the resulting
Franco-British transitional phase was approximately 136 years before the
next clear hegemonic marker.

Congress of Vienna and the Second Treaty of Paris (1815). The United
Kingdom’s takeover of many possessions from France and emergence as the
new hegemonic power following the Napoleonic Wars. The duration of the
resulting British hegemonic phase was approximately 131 years.

Paris Peace Conference (1946). The United States confirms its leading role
and definitively demotes the United Kingdom to junior partner status. The
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post-war institutional architecture, Bretton Woods, the United Nations, the
World Bank and the International Monetary Fund, is established under
American leadership. The duration of the resulting American hegemonic
phase has been, at the time of this writing, approximately 80 years: within the
range of historical durations but with no successor transition yet identifiable.

The pattern across the six transitions suggests several structural regulari-
ties. First, the durations are remarkably consistent: between 130 and 150
years for each completed cycle. Second, each transition is associated with a
war or wars that precede the formalizing peace treaty by some years. Third,
the transitions reorganize not just the leading power but also the institutional
architecture of international trade and finance, with the new arrangement
typically formalized within a few years after the treaty. Fourth, the transitions
affect the long-run real-return record: each transition is visible in the Officer-
Williamson series as a period of elevated volatility, with returns alternately
rising, during the establishment of the new arrangement, and falling, during
the strain phase of the old arrangement that the new arrangement displaces.

The current period, on the framework’s analysis, is approaching a seventh
transition. The American hegemonic phase has been longer than the typical
130 to 150 year range only in a narrow technical sense; the institutional infra-
structure of Bretton Woods has remained in place, but the underlying condi-
tions that the infrastructure depends on, American productive dominance,
dollar gold-backing, and a stable bipolar world order, have eroded substan-
tially. The framework’s reading is that the next transition is likely within the
structural horizon of the coming decades, with the specific timing depending
on the dynamics analyzed in the following sections.

13.2.2 The Five Phases of a Reserve Currency

Phase 1: Emergence, the early hegemonic period. A rising power’s currency
begins to be held in modest quantities by foreign participants who transact
with the rising power. The currency is typically backed by precious metals,
gold and silver in the European-expansion cases, at credible exchange rates
that establish confidence in the currency’s value. The rising power may not yet
be the dominant economic power, but it is becoming sufficiently important in
international trade and finance that holding its currency is operationally
useful.
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For the Spanish escudo, the emergence phase began in the late fifteenth
century with the establishment of the Spanish colonial system in the
Americas. For the Dutch guilder, the emergence began in the late sixteenth
century with the rise of Dutch commercial dominance. For the British pound,
the emergence began in the late seventeenth century with the establishment
of the Bank of England in 1694 and the post-William reorganization of British
finance. For the United States dollar, the emergence began in the early twenti-
eth century with the establishment of the Federal Reserve System in 1913
and the increasing American economic role during the First World War.

Phase 2: Consolidation, the early-to-middle hegemonic period. The
currency becomes established as a major reserve currency, held by central
banks and major financial institutions in substantial quantities and used
routinely for international trade settlement. The currency typically remains
backed by precious metals, with the backing being credible in the sense that
the issuing state maintains adequate reserves and stable exchange rates.
International debt is increasingly denominated in the currency; international
asset prices are increasingly quoted in it; the currency becomes the standard
unit of account for international finance.

For the British pound, the consolidation phase ran roughly from the post-
Napoleonic settlement of 1815 through the middle of the nineteenth century.
The pound was on a gold standard, fully convertible, held in substantial
reserve quantities, and routinely used for international transactions. London’s
position as the dominant financial center reinforced and was reinforced by the
pound’s reserve status.

For the United States dollar, the consolidation phase ran roughly from the
Bretton Woods Conference of 1944 through the early 1960s. The dollar was
on a gold-exchange standard at 35 dollars per ounce, with foreign central
banks able to convert dollars to gold at that rate. The dollar was held in
substantial reserve quantities, used for international trade settlement, and
increasingly became the standard unit of account for international finance.

Phase 3: Apparent dominance, the middle hegemonic period. The
currency reaches the apparent peak of its dominance. It is widely held, widely
used, and widely accepted as the international monetary standard. The issu-
ing state may be exercising considerable monetary discretion within its own
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domestic economy, but the reserve currency’s external value remains stable
and its convertibility is not seriously questioned. International commerce
operates with the currency as background infrastructure; the costs of using
alternative currencies are substantial enough that the dominant currency is
the default choice for most transactions.

The British pound’s apparent dominance lasted from roughly 1850 to 1914,
during the long peace of the European-led international order. The pound was
the unquestioned reserve currency, fully convertible to gold, accepted every-
where in international trade.

The dollar’s apparent dominance is more difficult to date precisely because
the dollar’s role has evolved through the post-1971 period in ways that have
shifted but not eliminated its reserve status. A reasonable bracketing is from
roughly 1960 to 2008, with the period including both the gold-convertibility
era, through 1971, and the post-gold-convertibility era during which the dollar
has remained the dominant reserve currency despite the absence of formal
gold backing.

Phase 4: Strain and adjustment, the late hegemonic period. The
currency’s reserve status comes under strain from accumulated structural
pressures. The issuing state’s external balances have deteriorated; its debt
levels, public and private, are elevated; its productive economy is no longer
dominant in the way it was during the consolidation and apparent-dominance
phases. The currency’s external value comes under pressure; foreign holders
begin to diversify away from the currency, though slowly because the alterna-
tive arrangements are not yet adequate. The issuing state may engage in poli-
cies that further strain the currency’s reserve status: monetary expansion to
finance fiscal deficits, capital controls that restrict free use of the currency,
sanctions and asset freezes that demonstrate the political risks of holding the
currency.

The British pound’s strain phase ran roughly from 1914 to 1944, with the
two world wars and the Great Depression progressively undermining the
pound’s reserve status. The pound was repeatedly devalued, repeatedly
subject to capital controls, and increasingly held only as a transactional
currency rather than as a long-term store of reserve value. The Bretton Woods
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Conference of 1944 formalized what was already clear in practice: the pound
was no longer the dominant reserve currency.

The dollar’s strain phase, on the framework’s analysis, has been in progress
since approximately 2008; the global financial crisis being the visible inflec-
tion point at which the structural strains accumulated through the prior
several decades became operationally manifest. The dollar has remained the
dominant reserve currency through this period, but its share of global reserves
has declined modestly, and the share denominated in alternative currencies
and assets, other currencies, gold, and increasingly the Chinese yuan, has
grown. The specific policies that strain the dollar’s reserve status, extensive
use of sanctions, asset freezes, and secondary sanctions reaching third-party
transactions, have accelerated in the past several years, particularly in the
period following 2022.

Phase 5: Succession, the transition period. The currency loses its reserve
status as a new arrangement is institutionalized. The succession may be rela-
tively orderly, involving a negotiated transition through international institu-
tions as in 1944 with Bretton Woods, or it may be relatively disorderly, involv-
ing currency collapse and rapid replacement by alternative arrangements. The
succession phase is typically brief in calendar terms, measured in years rather
than decades, but its consequences are far-reaching, affecting the institu-
tional arrangements of international finance, the asset prices of all major
economies, and the geopolitical alignments that govern international
relations.

The current transition has not yet entered its succession phase. The
framework’s analysis suggests that the succession may be a decade or more
in the future, with the current period being the late strain-and-adjustment
phase. The specific form of the succession, whether it will be relatively orderly
or relatively disorderly, whether it will produce a single new reserve currency
or a multipolar arrangement, whether it will be negotiated through existing
international institutions or through new institutions, is not yet determined.
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13.3 The Two Types of Inflation
A diagnostic concept that the framework uses to characterize the position of a
hegemonic cycle is the distinction between two types of inflation: market-
driven inflation and monetary-driven inflation. The distinction is structurally
important because the two types have different implications for the position of
the hegemonic cycle and for investment positioning.

Market-driven inflation occurs during the exploitation and early conserva-
tion phases of a hegemonic cycle. The driver is the strong demand for goods
and services that accompanies productive expansion, with the demand
outpacing the supply temporarily as the productive capacity is built up. The
inflation is real-economic in origin; it reflects the binding of resource
constraints in a rapidly-growing economy. The standard policy response,
moderate increases in interest rates to slow demand growth, is appropriate
and tends to be effective.

Market-driven inflation is, on the framework’s analysis, healthy inflation. It
indicates that the productive economy is operating near its capacity, that
demand is robust, and that the cycle is in its productive expansion phase.
Investors operating in a market-driven inflation environment can position for
continued growth, with appropriate attention to the cyclical timing of their
commitments.

Monetary-driven inflation occurs during the late conservation and strain
phases of a hegemonic cycle. The driver is the expansion of the money supply
by the issuing state’s monetary authority, with the expansion typically moti-
vated by the need to finance fiscal deficits or to support asset prices. The
inflation is monetary in origin; it does not reflect any underlying productive
expansion but rather the dilution of the currency. The standard policy
response of raising interest rates is increasingly ineffective, because the
underlying problem is not strong demand but the issuing state’s fiscal and
monetary choices.

Monetary-driven inflation is, on the framework’s analysis, unhealthy infla-
tion. It indicates that the productive economy is no longer the principal driver
of price dynamics; that the issuing state’s fiscal position requires monetary



EMPIRICAL ANCHORING

201

fnancing; that the cycle is in its late and strain phases. Investors operating in
a monetary-driven inflation environment must position differently: not for
continued productive growth, but for the resolution of the monetary-driven
dynamics through whatever combination of currency depreciation, asset-price
elevation, and eventual cycle reset is in prospect.

The distinction between the two types of inflation is empirically observable,
though not always precisely. Market-driven inflation tends to be concentrated
in specific sectors where capacity constraints are binding, with price increases
that lead to capacity expansion that eventually moderates the inflation.
Monetary-driven inflation tends to be broadly distributed across the economy,
with price increases in goods and assets that do not lead to capacity expan-
sion, because there is no underlying productive expansion to support it, and
that therefore persist or accelerate.

The current period in the major developed economies is, on the
framework’s analysis, predominantly monetary-driven inflation. The price
increases of the 2021 to 2023 period were initially attributed by mainstream
commentators to supply-chain disruptions and post-pandemic demand
surges, which would suggest a market-driven character, but the persistence of
elevated inflation even after the supply-chain disruptions had largely resolved,
and the broad distribution of the inflation across goods, services, and assets,
are more consistent with monetary-driven dynamics. The framework’s inter-
pretation is that the post-2020 monetary expansion in the major developed
economies was sufficient to push the existing late-cycle dynamics into the
monetary-driven inflation phase, and that the underlying dynamics remain
even as specific sectoral pressures have moderated.

13.4 The Current Transition

We now address directly the question of the current hegemonic transition:
where it sits, what its likely trajectory is, what its principal uncertainties are.

The structural divergence between the two principals is visible in the two
quantities the framework tracks together, the HoNI score and capital satura-
tion. China has moved from very low capital saturation toward the developed-
economy cluster, from roughly 40 percent of output in the mid-2000s to
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roughly 300 percent now, while holding a comparatively high score through-
out: it gave up about one point over the period and remains in the upper half of
the panel. The United States moved the other way on the score, falling by
approximately two points, from roughly 2.9 to the floor of the scale, which
takes it into the saturation band while its capital saturation rose only
modestly. One economy accumulated capital and kept its structural health;
the other did not accumulate much more capital and lost its structural health.
The source is SIM Research Institute, Reshaping Global Investments.

The China and United States comparison is the principal case study for the
framework’s analysis of the current hegemonic transition, but two further
comparisons illustrate complementary aspects of the rising-power dynamics:
China against India, which is the principal Asian competition for hegemonic-
power status, and the comparative trajectories of equity markets against per-
capita output across these markets.

The equity comparison is counterintuitive and instructive. The Indian index
rises from approximately 100 in 1992 to over 2000 by 2019: a more than
twenty-fold appreciation in dollar terms. The Chinese index remains substan-
tially flat over the same period, fluctuating in the range of 0 to 200. India’s
equity market has therefore dramatically outperformed China’s despite
China’s substantially superior output growth over the same period. The
pattern reflects the divergence between the financial economy and the real
economy that the framework’s analysis identifies as a central feature of late-
cycle dynamics: in this case, the financial-economy benefits accruing to a
market that has been more open to foreign portfolio capital, rather than to the
economy with the stronger underlying productive base.

The real-economy comparison runs the other way. China’s per-capita
output has risen from approximately 400 dollars in 1992 to over 12,000
dollars by 2019: a thirty-fold increase reflecting the dramatic productive-
economy expansion of the post-reform period. India’s per-capita output has
risen from approximately 300 dollars to roughly 2,000 dollars over the same
period: a substantial increase but at a slower rate than China’s. The contrast
between the two records is the structural illustration of the framework’s
central diagnostic insight: equity-market performance can diverge substan-
tially from real-economy performance, with the divergence reflecting the
financial-market dynamics of the period rather than the underlying productive
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conditions. The strategic implication is that equity allocation decisions cannot
be made on real-economy projections alone; the financial-economy dynamics
must be considered separately. The source is SIM Research Institute,
Reshaping Global Investments.

The contrast captures something the framework returns to repeatedly: real-
economy strength and financial-market performance are different things, both
diagnostically and operationally. The investor who confused the two, assum-
ing, for instance, that strong Chinese economic growth would translate into
strong Chinese equity returns, would have systematically underperformed
over the period; the investor who recognized the distinction would have allo-
cated to Indian equities, capturing the financial-market dynamics, while
perhaps also positioning for the longer-term implications of Chinese real-
economy strength through different channels: commodity exposures, gold,
and direct holdings in Chinese productive assets where accessible.

Where it sits

The current transition is in its late strain-and-adjustment phase. The dollar
remains the dominant reserve currency, with a share of global reserves in the
range of 55 to 60 percent, depending on measurement methodology.
However, the dollar’s share has been declining gradually for two decades,
from peaks of approximately 70 to 72 percent in the early 2000s. The decline
has accelerated in recent years, with the post-2022 period showing acceler-
ated diversification away from dollar reserves by several major holders.

The institutional infrastructure of the dollar-based international system
remains substantially intact. The dollar continues to be used in the great
majority of international trade transactions, in the great majority of cross-
border financial transactions, and as the unit of account for international debt
and major commodity markets. The institutions that support this infrastruc-
ture, SWIFT for messaging, CHIPS for clearing, and the Federal Reserve as the
lender of last resort, remain functional and dominant.

However, the cracks in the infrastructure are visible. Alternative payment
systems have been developed, China’s CIPS, the Russian SPFS, and various
bilateral arrangements between non-Western economies. Bilateral trade
arrangements in non-dollar currencies have grown substantially. Gold
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purchases by central banks, particularly those of major non-Western econo-
mies, have reached multi-decade highs. The political risks of dollar-denomi-
nated assets have become more apparent following the asset freezes and
sanctions of recent years, with substantial holders increasingly diversifying for
political-risk reasons rather than purely for portfolio-management reasons.

The likely trajectory

The framework’s analysis suggests that the current strain-and-adjustment
phase will continue for at least another decade, possibly two, before transi-
tioning to the succession phase. The duration depends on the pace at which
alternative arrangements develop sufficient functionality to substitute for the
current dollar-based infrastructure; on the political stability of the United
States, which is the foundation on which the dollar’s reserve status ultimately
rests; on the credibility of American monetary and fiscal policy in maintaining
the dollar’s purchasing power; and on the geopolitical alignments that deter-
mine whether the alternatives to the dollar are aligned in a single bloc or frag-
mented across multiple competing blocs.

The most likely trajectory, in our assessment, is one in which the dollar’s
reserve status erodes gradually over the coming decade or two, with the share
of global reserves denominated in dollars continuing to decline at an acceler-
ating rate. The succession may not be a single moment but an extended
period during which the dollar’s role is progressively reduced and the role of
alternative arrangements is progressively expanded, until eventually some
alternative arrangement, or set of alternative arrangements, becomes opera-
tionally equivalent to the dollar in international transactions.

Principal uncertainties

Several major uncertainties affect this trajectory.

The first is whether the succession will produce a single new reserve
currency or a multipolar arrangement. The historical precedents have all
involved single-currency successions, Spanish to Dutch to French to British to
American, but the structural conditions of the current period may not support
a single-currency outcome. The challenger that is conventionally cited, the
Chinese yuan, faces structural limitations, capital controls, limited internat‑
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ional holdings, and geopolitical resistance from non-aligned states, that may
prevent it from achieving full reserve-currency status. A multipolar arrange-
ment, in which dollar, yuan, euro, and possibly gold or a gold-backed instru-
ment each play substantial roles, is increasingly plausible.

The second is the relationship between the monetary transition and the
broader geopolitical alignment. A relatively peaceful transition, in which the
existing American-led order gradually accommodates the rising powers, is
structurally different from a confrontational transition, in which the existing
order and the rising powers engage in sustained strategic competition. The
framework cannot predict which trajectory will obtain, but it can analyze the
implications of each: the relatively peaceful trajectory supports continued
participation in global financial flows with appropriate diversification; the
confrontational trajectory supports a much more substantial reorganization of
investor positioning, with attention to jurisdictional risk and to the access to
assets across blocs.

The third uncertainty is the role of new institutional arrangements that have
not previously existed. Central bank digital currencies, large-scale stablecoin
arrangements, blockchain-based payment systems, and similar institutional
innovations may play substantial roles in the eventual succession arrange-
ment. The framework’s analysis treats these innovations as potentially signifi-
cant but does not predict which of them, if any, will become structurally
important; the institutional innovations of the current period are still evolving,
and their eventual role in the international monetary system depends on
adoption patterns that are not yet established.

13.5 Investment Implications of Hegemonic Transition
The framework’s analysis of the current hegemonic transition has direct impli-
cations for investment positioning. We summarize the principal implications
here, with detailed development in Part V.

Currency diversification. Investors with substantial exposure to a single
currency face structural risks during hegemonic transition that the standard
apparatus does not adequately recognize. The historical record shows that
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ial losses of purchasing power, often through gradual depreciation rather than
dramatic events. The framework’s strategic implication is for substantial
currency diversification, with particular attention to non-dollar currencies of
structurally healthy economies: the Swiss franc historically, the Singapore
dollar, and increasingly the currencies of major build-up economies.

Jurisdictional diversification. Investors with substantial exposure to a
single jurisdiction face risks from the political-legal dimension of the transi-
tion. The increasing use of sanctions, asset freezes, and similar instruments
demonstrates that the assumption of secure property rights across borders is
no longer reliable. The framework’s strategic implication is for diversification
across jurisdictions, with particular attention to jurisdictions that maintain
neutrality across the major geopolitical alignments and that have institutional
traditions of respecting external property rights.

Real-asset emphasis. Investors during hegemonic transitions have histori-
cally benefited from substantial exposure to real assets that retain value
across currency and institutional changes. Gold is the canonical example, but
real estate in stable jurisdictions, productive equity stakes in companies with
international operations, and physical commodities are also relevant. The
framework’s strategic implication is for substantial allocation to real assets,
with the specific allocation depending on the investor’s circumstances and the
specific real-asset opportunities available.

Selective exposure to the rising powers. Investors during hegemonic tran-
sitions can benefit from exposure to the rising powers’ productive economies,
with appropriate attention to the specific risks of each. The Chinese economy
offers substantial productive opportunities but also substantial political and
regulatory risks. The Indian economy offers substantial demographic and
productive opportunities with different but also substantial risks. The
framework’s strategic implication is for selective exposure to rising-power
economies, with diversification across the rising powers rather than concen-
tration in any single one.

Defensive positioning against worst-case scenarios. The historical record
shows that hegemonic transitions can produce severe disruptions, including
currency collapses, banking crises, sovereign defaults, and broader institu-
tional failures. The framework’s strategic implication is for some allocation to
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defensive positions that retain value even in worst-case scenarios: physical
gold and silver, real estate in highly stable jurisdictions, and similar instru-
ments that provide protection against the kinds of severe disruptions that
history shows are possible but not predictable in their timing.

These strategic implications are developed in detail in Part V, with the
specific portfolio constructions that follow from the curve optimization frame-
work being presented in Chapters 23 through 26. The strategic frame estab-
lished in this chapter, the recognition that the current period is a late strain-
and-adjustment phase of a hegemonic cycle, with the succession lying some-
where in the coming decades, is the context within which the operational port-
folio decisions are made.

We turn now, in Chapter 14, to the framework’s diagnostic application to a
contemporary policy-relevant question: the relationship between monetary
policy, asset prices, and corporate profit margins, and the political fork
between the deferral and the resolution of the current debt cycle.
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C H A P T E R  1 4

The Profit-Margin and Policy Nexus

The framework earns its keep by producing a specific diagnosis,
not an abstract one. This chapter applies it to the aggregate profit
margin, shows why monetary expansion has sustained an
elevated margin that the structural conditions do not support,
and sets out the fork between deferral and resolution that late-
cycle policy faces.

14.1 The Diagnostic Application

The framework developed in the preceding chapters provides general analyti-
cal apparatus: a theoretical foundation in field-theoretic dynamics, an empiri-
cal anchoring in the long historical record, a measurement instrument in the
Health of Nations Indicator, and a diagnostic vocabulary for cycle position. The
framework’s value depends, however, on its ability to produce specific, opera-
tionally useful diagnoses of contemporary questions: not merely the abstract
characterization of cycle dynamics, but the concrete analysis of what is
happening in the current period and what is likely to happen over the foresee-
able horizon.

In this chapter we apply the framework to one particular contemporary
question, chosen because it sits at the intersection of monetary policy, fiscal
policy, asset-price dynamics, and the structural conditions of late-cycle econ-
omies: the relationship between monetary policy, corporate profit margins,
and the political-economic fork between the deferral of the current debt cycle
and its eventual resolution. The question is contemporary in the sense that
the diagnostic conclusions apply to the current period, roughly 2020 to 2030,
rather than to abstract dynamics. It is policy-relevant in the sense that the
diagnoses have direct implications for the choices facing central banks,



EMPIRICAL ANCHORING

210

fnance ministries, and the broader political apparatus. And it is operationally
significant in the sense that the implications for investment positioning are
substantial; different branches of the fork support different portfolio construc-
tions, and the timing of the branching matters for the timing of any major
repositioning.

The chapter has three principal sections. Section 14.2 establishes the
macroeconomic understanding of profit margins that the framework uses,
distinguishing it from the microeconomic-focused profit-margin analysis that
dominates standard accounting and corporate-finance discussion. Section
14.3 examines the role of monetary expansion in sustaining elevated profit
margins during the late-cycle period, and the structural limits on the sustain-
ability of that arrangement. Section 14.4 introduces the Aufschub and
Bereinigung framework, the political-economic fork between deferral and
resolution, that the framework uses to characterize the choices facing late-
cycle policymakers, and applies it to the current period.

The German terminology is preserved because the German terms carry
analytical content that the English translations do not fully capture. Aufschub,
meaning deferral or postponement, implies not merely postponement but the
active maintenance of an unsustainable arrangement through ongoing inter-
vention. Bereinigung, meaning cleansing or resolution, implies not merely
correction but a thorough working-through of accumulated imbalances. The
terms have become standard in the SIM Research Institute’s analytical vocab-
ulary, and we preserve them here.

14.2 The Macroeconomic Understanding of Profit Margins

Profit margins, in the standard accounting and corporate-finance discussion,
are a microeconomic concept: the ratio of profits to revenues for a particular
firm, sector, or industry. The standard analysis examines profit margins
through the lens of competitive position, pricing power, cost structure, and
operational efficiency, with the focus on how individual firms can improve
their margins through strategic and operational choices.

The framework adopts a different perspective. From the macroeconomic
perspective, aggregate profit margins are a structural feature of the broader
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economic system, not a function of individual firm strategies. The aggregate
profit margin, the share of corporate profits in the overall economic output, is
determined by the balance between various claims on output: wages going to
labor, interest payments going to creditors, taxes going to the state, and prof-
its remaining for shareholders. The shares of each claim sum to total output;
an increase in the profit share necessarily corresponds to a decrease in one or
more of the other shares.

The macroeconomic profit margin is therefore a function of the structural
balance between these claims. Periods of high aggregate profit margins coin-
cide with periods in which one or more of the other claims has been
compressed: wages have been suppressed, through labor-market deregula-
tion, immigration, or a decline in wage-bargaining power; interest payments
have been suppressed, through accommodative monetary policy that holds
real rates below market-clearing levels; taxes have been suppressed, through
corporate-tax reductions and other fiscal accommodations; or some combina-
tion. Periods of low aggregate profit margins coincide with the reverse: one or
more of the other claims is taking a larger share.

This macroeconomic perspective has substantive implications that the
microeconomic perspective tends to obscure. An individual firm can improve
its profit margin through better strategy, better operations, or better pricing.
But the aggregate profit margin can only be high if the other claims on output
are compressed, which depends on structural conditions that individual firms
cannot affect. A firm whose strategy targets high margins in a structural envi-
ronment that does not support high aggregate margins will face increasing
competitive pressure as other firms pursue similar strategies; the aggregate
margin equilibrates downward as the structural conditions impose
themselves.

The current period in the major developed economies has been character-
ized by historically elevated aggregate profit margins. Corporate profits as a
share of output in the United States have, over the past two decades, repeat-
edly exceeded levels that earlier economic analyses would have considered
structurally unsustainable. The elevation reflects, on the macroeconomic
framework, a specific combination of structural conditions: extended wage
suppression, resulting from globalization, technology displacement, and
declining labor-bargaining power; extended interest-rate suppression, resulti‑
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ng from accommodative monetary policy through most of the period; and a
stable-to-favorable corporate tax environment.

The framework’s analysis is that these structural conditions are not sepa-
rately sustainable indefinitely. Each is subject to structural pressures that,
over a sufficient time horizon, tend to revert toward historical norms. Wage
suppression eventually produces political pressures for labor-share restora-
tion, the populist politics of recent years being one expression. Interest-rate
suppression eventually produces structural strains in the financial system that
force normalization, the post-2022 monetary tightening being an example.
Corporate-tax accommodations are subject to ongoing political contestation
that can reverse them. The elevated aggregate profit margins are therefore not
a permanent feature of the economic environment but a structural feature of a
particular phase of the cycle, and one whose sustainability is, in the
framework’s analysis, increasingly limited.

14.3 The Role of Monetary Expansion
The relationship between monetary expansion and aggregate profit margins
deserves particular attention because monetary expansion is the principal
instrument through which the late-cycle dynamics have been sustained over
the past quarter-century.

14.3.1 The Hypothesis and Its Conditions

The starting hypothesis is that, given the current ratio of money supply to real
economic output, an increase in the capital stock in an economy leads to an
increase in the aggregate profit margin. The hypothesis holds only under the
condition that no significant inflation prevails. Once inflation enters the
picture, the relationship between capital stock, monetary expansion, and
profit margins becomes more complex, with several distinct channels operat-
ing in different directions. The current question is therefore how inflation,
once it appears, affects the aggregate profit margin and what policy measures
are available to stabilize the economic system.

The profit margin is not unambiguously defined, but in simplified terms it
measures the ratio of corporate profits to economic output. Corporate profits,
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in turn, depend on costs, meaning materials, wages and capital, and on
revenues, meaning sales proceeds. To make analytically grounded statements
about how the aggregate profit margin develops, both of these underlying
drivers, the cost side and the revenue side, must be estimated.

The expansion of the money supply, disproportionate to the real-economic
expansion of output, has a structural consequence: more capital comes to be
supported by less economic output. The consequence is that either the prices
of real-economic goods adjust upward, or the excess capital flows into finan-
cialized assets. Financialized assets have, in theory, unlimited absorptive
capacity for capital; in reality, this capacity is limited by the underlying values
of the real economy that the financial economy is supposed to represent.
Once the real economy can no longer absorb additional capital productively,
additional capital chases either rising goods prices or rising asset prices.

The framework’s working assumption is that, at the current valuation levels,
the absorption of additional capital into the financial economy is structurally
limited. The consequence is that, on the margin, either real goods are being
purchased, and we are currently observing producer-side prices rising first
with consumer-side prices following, or the additional capital simply sits as
accumulated reserves that do not enter circulation.

14.3.2 The Wage-Price-Margin Interaction

We return now to the profit margin. When costs rise under the conditions just
formulated, with revenues following only with a time lag and only on the
condition that wages rise to maintain purchasing power and therefore
consumption, rising prices and rising wages together do not necessarily
produce rising margins. They produce rising margins only if a powerful actor
with effectively unlimited capital intervenes to create artificial consumption.
In contemporary conditions, that powerful actor is the policy apparatus:
central banks supporting asset prices through bond and equity purchases, and
fiscal authorities supporting consumption through transfer payments, stimu-
lus packages, infrastructure investment, and military expenditure.

The newly created capital, deployed in this way, provides a short-term
stabilization. But it shifts the underlying problem into the future and increases
the eventual cleanup requirement. The tipping point is identifiable: it occurs
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when system trust erodes and the various market participants begin to hoard
real-value investments, or to engage in investment refusal, with corporations
preferring capital returns over investment activity. The development has two
consequences. First, the supply of certain goods, raw materials being a
primary example, diminishes, with new investment not occurring to expand
capacity. Second, the faster prices rise, the less willing producers become to
sell, which creates additional scarcity.

The dynamic in brief: whether the trajectory ends in inflation or hyperinfla-
tion depends on the velocity of money circulation. In a debt crisis, two possi-
bilities exist. Either a market-economy cleanup, in which overvalued assets
and claims on insufficient real capital lead to defaults and value destruction.
Or the policy apparatus intervenes and attempts to stabilize the system
through state measures. The intervention can sustain the existing structure, at
the cost of misallocation, cronyism, regulatory favoritism, lobbying, and ulti-
mately oligarchic concentration, until system trust erodes.

14.3.3 The Structural Conditions

The structural conditions of the post-2008 period have been particularly
favorable for the channel through which monetary expansion supports profit
margins. Four conditions did the work.

There was underutilized labor capacity for much of the period, which
prevented monetary expansion from translating into wage-driven cost pres-
sure. As the labor market has tightened more recently, this condition has
changed, contributing to the post-2021 cost pressures.

There were globalized supply chains that allowed firms to source inputs
from low-cost jurisdictions, limiting the cost-side effects of monetary expan-
sion. This condition has been partially reversed by the various supply-chain
disruptions and re-shoring movements of recent years.

There was limited price-pass-through in many product markets due to
competitive pressures, which meant that monetary expansion flowed dispro-
portionately into asset prices rather than into the prices of goods and services.
This condition has also changed in the post-2021 period, with broader price
increases in goods and services.
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And there was strong demand for financial assets from accumulated
savings and from defensive positioning by investors, which provided the
demand structure through which monetary expansion elevated asset prices.

Under these conditions, monetary expansion has supported profit margins
primarily through the asset-price channel: monetary expansion elevates asset
prices, elevated asset prices improve corporate balance sheets, lower the cost
of capital and raise valuations for corporate equity, and those in turn consti-
tute favorable structural conditions for profits in publicly-traded firms. The
mechanism is not direct, since monetary expansion does not directly increase
profits, but indirect, in that monetary expansion improves the structural condi-
tions in which firms operate.

The post-2021 period has seen a partial breakdown of these favorable
conditions. The labor market has tightened, supply chains have been
disrupted, price-pass-through has become more vigorous, and the asset-price
channel has been complicated by the monetary tightening that has been the
policy response. Aggregate profit margins have remained elevated by histori-
cal standards but have come under pressure that the prior conditions had
largely shielded them from.

The framework’s analysis is that the conditions that supported the favor-
able channel through the post-2008 period have been weakening structurally,
and that the late-cycle dynamics will produce continued pressure on aggre-
gate profit margins over the structural horizon. The pressure may be gradual
or sudden depending on the specific path that the cycle resolution takes, but
the structural direction is downward from the historically elevated levels of
the recent past.

14.3.4 Profit Margin as a Function of the Velocity of Money

The Profit Margin paper of October 2021 made an explicit prediction about the
trajectory of aggregate profit margins under two scenarios.

Under the Aufschub scenario, with declining velocity of money circulation,
the policy apparatus sustains the system through massive asset purchases
and consumption-supporting stimulus: transfer payments, infrastructure
investment, and military expenditure. The consequences are continuing asset-
price elevation, aggregate profit margins falling modestly below the levels of
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the time but remaining elevated by historical standards, and continuing price
increases that the policy apparatus characterizes as transitory. This trajectory
holds only as long as the population remains controllable.

Under continued policy accommodation with declining velocity, total capital
continues to rise while financial capital follows close behind, and real capital
and output rise more slowly. The structural pattern is the divergence between
the financial economy and the real economy that the framework’s analysis
identifies as the principal feature of late-cycle dynamics. Projected forward
from an observation record running from 1975 to 2020, profit margins under
the Aufschub branch remain elevated by historical standards into the projec-
tion period, with some moderate decline from peak levels but no full reversion
to historical norms. The pattern reflects the policy apparatus’s continued
support for asset prices through balance-sheet expansion and consumption-
supporting transfers.

Under the Bereinigung scenario, with rising velocity of money circulation,
the system enters hyperinflation. The state attempts various measures to give
participants confidence in continued stability, but the measures fail to halt the
loss of confidence. Hoarding of real goods and panic-buying of real assets
accelerate. Corporations cannot obtain raw materials at stable prices; they
cannot produce on a stable cost basis; they cannot offer goods and services in
continuous supply. Aggregate profit margins collapse, and many firms fail
outright. The trajectory ends with substantial value destruction across the
corporate sector.

In that branch, total capital and financial capital spike sharply in the early
2020s, at the peak hyperinflation phase, then collapse rapidly as confidence
in financial assets fails, while output and real capital continue along smoother
trajectories. The pattern is structurally typical of historical hyperinflation
episodes: an initial parabolic rise in nominal asset values as participants seek
to preserve purchasing power, followed by a collapse as the financial system
loses functionality. Profit margins rise sharply during the initial inflation phase,
as nominal prices rise faster than nominal costs in the early stages, but then
collapse as the system breaks down, with margins falling well below long-run
historical norms during the resolution period. The eventual stabilization is at
lower margin levels than prevailed prior to the episode. The source is SIM
Research Institute, The Profit Margin and Policy Nexus.
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The two scenarios are bounded by the fork choice we analyze in Section
14.4. Both projections are consistent with the underlying three-body model
parameters; what differs between them is the assumed velocity of money
circulation, which is itself a function of the participants’ confidence in the
policy apparatus and in the broader monetary system. The framework’s
analytical conclusion is that the choice between the two scenarios is
genuinely a policy choice, since the policy apparatus has the instruments to
determine, within limits, which scenario obtains, but that the policy
apparatus’s choices are themselves constrained by the political dynamics of
the late-cycle period.

The paper’s three-year assessment was that policy measures could sustain
the Aufschub arrangement for approximately that period, which is to say into
late 2024, after which the choice would be either the total police state, mean-
ing the maintenance of the existing power structures through coercive means
as the economic foundations erode, or the dissolution of the existing power
structures with corresponding adjustments to the monetary system and the
valuation level of capital. Nearly five years out from the original assessment,
the framework’s view is that the deferral has been extended well beyond the
three years the paper allowed for, and that the extension is itself informative.

Three developments did the work. The 2022 energy crisis supplied a politi-
cally usable pretext for continued accommodation. The tightening cycle that
followed produced the appearance of normalization without unwinding the
accumulated imbalances, since balance sheets were run down far more
slowly than they had been built up. And from 2024 onward a capital-expendi-
ture boom in artificial-intelligence infrastructure, financed increasingly
through debt and non-bank credit rather than retained earnings, opened a
new channel through which credit could expand without passing through the
banking system that the post-2008 regulatory apparatus was built to
constrain. We analyze that channel in Chapter 18.

The extension does not refute the paper’s structure. It confirms the central
claim, which was that the deferral branch is available for as long as a channel
for further credit expansion can be found, and that each channel found
enlarges the eventual adjustment. The paper was wrong about the duration
and right about the mechanism. We regard the error as instructive: it is the
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ural conditions and poorly suited to timing their resolution. Chapter 32 returns
to the point directly.

14.4 The Aufschub and Bereinigung Fork
The choices facing late-cycle policymakers can be characterized through the
Aufschub and Bereinigung fork. The fork is not a binary choice between two
specific policies; it is a structural choice between two broad orientations
toward the accumulated imbalances of the late cycle. Each orientation has
multiple specific implementations, with substantial variations in the specific
policies that can be pursued within each branch.

The fork has two axes rather than one. The first decision, whether to allow
market-economy adjustment or to pursue nationalization, interacts with the
direction of money-circulation speed to produce four characteristic outcomes:
depression, stagflation, deferral, and hyperinflation. The structure does not
predict the path; it identifies the possibility space within which late-cycle
resolution takes place. We take the two branches first and the four quadrants
in Section 14.4.1.

The Aufschub branch

The deferral branch involves continued maintenance of the existing arrange-
ments through ongoing policy intervention. The principal instruments are
continued accommodative monetary policy, meaning low real rates and
central-bank asset purchases when needed to support market function;
expanded fiscal accommodation, meaning large fiscal deficits to maintain
aggregate demand and support financial-market stability; increased regula-
tory direction of economic activity, meaning subsidies, mandates, and other
instruments that direct capital to politically-favored sectors; and the use of
state authority to maintain confidence in the existing arrangements, including
capital controls, sanctions, and other instruments that limit the alternatives
available to economic actors.

The deferral branch postpones the resolution of the accumulated imbal-
ances. It does not eliminate them; the imbalances continue to accumulate
during the deferral period, with the eventual resolution being correspondingly
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more disruptive. The branch is, however, often the politically more attractive
option in the short term, because it avoids the immediate costs of resolution.
Political systems with short electoral horizons and with strong incentives to
avoid immediate disruption tend toward the deferral branch.

The deferral branch has structural limits. The accumulated imbalances
eventually exceed the policy apparatus’s capacity to sustain them; the costs of
continued sustenance, in monetary expansion, fiscal deficits, regulatory direc-
tion and confidence maintenance, eventually exceed what the political system
is willing to bear; the alternatives that the deferral seeks to suppress eventu-
ally become sufficiently attractive that the suppression becomes ineffective.
The framework’s analysis is that the deferral branch can sustain the existing
arrangements for some additional period, typically measured in years rather
than decades, but that the structural limits eventually impose themselves.

The Bereinigung branch

The resolution branch involves the active working-through of the accumulated
imbalances. The principal instruments are tighter monetary policy, with real
rates allowed to rise to market-clearing levels and central-bank balance
sheets allowed to normalize; more disciplined fiscal policy, with deficits
allowed to narrow or be eliminated and debt levels reduced; reduced regula-
tory direction, allowing markets to reprice and reallocate capital; and the
acceptance of the consequent disruption, meaning financial-market disloca-
tions, recession in some sectors, and declines in asset prices.

The resolution branch confronts the accumulated imbalances directly. It
produces the disruption that the deferral branch postpones, but in a
controlled form that allows the policy apparatus to manage the process. The
branch is politically more difficult in the short term because of the immediate
costs, but it produces a healthier structural position once the resolution is
completed.

The resolution branch has its own variants. A relatively orderly Bereinigung
involves controlled monetary tightening, controlled fiscal consolidation, and
managed acceptance of asset-price corrections. A relatively disorderly
Bereinigung involves more abrupt policy shifts, possibly precipitated by exter-
nal events, with correspondingly more severe disruption. The most disorderly
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variant involves the eventual emergence of either deflation, in which debt-
deflation dynamics produce severe contractions in nominal activity, or hyper-
inflation, in which monetary expansion to finance fiscal commitments
produces currency collapse.

The current position

The major developed economies have been, on the framework’s analysis,
predominantly in the Aufschub branch for the past several decades. The post-
2008 period in particular has been characterized by extensive monetary and
fiscal accommodation, with substantial regulatory direction of economic activ-
ity supplementing the macroeconomic policies. The post-2021 period has
seen partial elements of Bereinigung, particularly the monetary tightening
that has occurred, but the broader policy stance has remained predominantly
accommodative.

The framework’s analysis is that the Aufschub branch is in its late phase.
The accumulated imbalances have grown to levels that previous Aufschub
periods did not reach. The capacity of the policy apparatus to sustain the
existing arrangements has been substantially used: real rates have been at
unprecedented lows, central-bank balance sheets have been at unprece-
dented sizes, fiscal deficits have been at peacetime records, and regulatory
direction has expanded into many sectors. Further extension of the Aufschub
branch is possible but increasingly constrained.

The transition from Aufschub to Bereinigung is the principal structural
question of the coming decade. The transition can be relatively orderly, with
the policy apparatus managing the working-through of the imbalances in a
controlled way. It can be relatively disorderly, with the imbalances being
forced into resolution by events that the policy apparatus does not control.
The framework cannot predict which variant will obtain; it can analyze the
implications of each.

14.4.1 The Four-Quadrant Structure of the Fork

The fork’s structure is more fully developed by taking both axes together, in
which the first decision, whether to allow market-economy adjustment or to
pursue nationalization, interacts with the direction of money-circulation speed
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to produce four characteristic outcomes. We examine each in turn, since the
policy choices that lead to each outcome differ substantially, as do the invest-
ment implications.

Market economy with decreasing circulation speed: depression. This is
the classical deflationary path. The policy apparatus does not intervene to
suppress the natural market-clearing process. Asset prices decline, with the
declines being amplified by leveraged positions that must be liquidated. The
wealth-destruction effects compress consumption demand; firms cut produc-
tion and employment; the contractionary spiral feeds on itself. Velocity
declines as participants prefer to hold cash; the declining velocity reinforces
the contraction. The American experience of 1929 to 1933 is the canonical
example, with the depression being deepened by the contraction of broad
money as banks failed and savings were destroyed.

Market economy with increasing circulation speed: stagflation. This is
the path in which the policy apparatus does not actively maintain the existing
arrangements but the participants lose confidence in money rather than in
markets. Velocity rises as participants seek to convert cash holdings into real
goods before their purchasing power erodes. The pattern is rare in pure form
because the market-economy resolution tends to produce contractionary
velocity rather than expansionary; the 1970s in the United States and the
United Kingdom approximated stagflation, with the elevated inflation that
accompanied weak real growth being partially a consequence of policy
accommodation, in allowing wage-price spirals to develop, rather than purely
market-economy adjustment.

Nationalization with decreasing circulation speed: deferral. This is the
current path of the major developed economies. The policy apparatus inter-
venes to maintain asset prices through massive bond and equity purchases.
Velocity remains declining or stable as the policy accommodation reduces the
urgency that would otherwise drive participants to convert cash into real
goods. The state increasingly directs economic activity through subsidies,
regulations, mandates, and similar instruments: what the Profit Margin paper
called a state-directed market economy, a structural arrangement that the
paper characterized as a preliminary stage of fascism, in which the state, hand
in hand with the oligarchic class, directs the population in order to sustain its
returns. The political consequence is increasing concentration of capital
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ownership, increasing regulation of economic activity, and increasing state
intervention in markets. The economic consequence is the gradual erosion of
productive capacity as capital allocation responds to political rather than
economic signals.

Nationalization with increasing circulation speed: hyperinflation. This is
the path that results when the Aufschub fails. The state continues to attempt
stabilization through its various instruments, but the participants no longer
respond. Hoarding of real goods and panic purchasing of real assets acceler-
ate. The state’s interventions, far from stabilizing the situation, accelerate the
loss of confidence in the currency. Producers cannot obtain inputs at stable
prices; production becomes intermittent; aggregate profit margins collapse;
many firms fail outright. The historical examples are Weimar Germany from
1921 to 1923, Hungary from 1945 to 1946, Yugoslavia from 1992 to 1994,
Zimbabwe from 2007 to 2009, and Venezuela from 2016. The pattern is
consistent: a state attempting to sustain an unsustainable arrangement
through monetary expansion eventually triggers the loss of confidence that
the expansion was meant to prevent.

14.4.2 The Determinants of Which Quadrant Obtains

The framework can analyze the conditions under which each quadrant is likely
to obtain. The principal determinants are the policy apparatus’s willingness
and capacity to sustain the existing arrangements; the participants’ confi-
dence in the currency and in the financial system; and the structural condition
of the productive economy that underlies the financial structure.

When the policy apparatus is unwilling or unable to sustain the existing
arrangements, the market-economy quadrants, depression or stagflation,
become the relevant possibilities. When the policy apparatus is willing and
able to sustain the arrangements but the participants retain confidence, the
deferral quadrant is the result. When the policy apparatus is willing but the
participants lose confidence faster than the apparatus can respond, the
hyperinflation quadrant is the result.

The framework’s analysis of the current period is that the policy apparatus
retains substantial willingness and capacity to sustain the existing arrange-
ments, but the participants’ confidence is structurally eroding. The trajectory
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from the current deferral to either hyperinflation, if the confidence erosion
continues, or to a controlled Bereinigung, if the policy apparatus accepts the
necessary unwinding before confidence fails, is the principal scenario
question.

The framework cannot precisely predict which scenario will obtain or
precisely when. The dynamics involve too many variables, political decisions,
geopolitical events, the trajectory of inflation expectations, and the behavior
of major institutional holders, for precise prediction. What the framework can
do is identify the structural conditions, characterize the alternatives, and
develop investment positioning that performs acceptably across the
alternatives.

14.5 The Investment Implications

The fork between Aufschub and Bereinigung has direct implications for invest-
ment positioning. The implications differ across the branches, and an
investor’s positioning depends substantially on the investor’s assessment of
which branch is likely to obtain and over what timeframe.

Investment under continued Aufschub

The continued-deferral branch supports continued elevation in asset prices,
particularly in the financial assets that benefit from monetary accommoda-
tion. Equities continue to perform well in the aggregate, though with substan-
tial sector variation depending on which sectors benefit from the specific
policy interventions. Real estate continues to perform well, particularly in
jurisdictions with strong financial-system support. Fixed income produces low
real returns but provides defensive positioning against the short-term volatil-
ity that punctuates the Aufschub phase.

The principal vulnerabilities under continued Aufschub are the eventual
breakdown of the deferral arrangements, which the framework treats as
inevitable over a sufficient horizon, and the gradual erosion of real returns
through monetary expansion and the associated inflation. An investor posi-
tioning purely for continued Aufschub is implicitly betting that the breakdown
will occur after the investor’s relevant time horizon, which is a substantial bet.
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The Profit Margin paper identified additional risks specific to the Aufschub
arrangement that the standard analysis does not capture. The state’s increas-
ing direction of economic activity produces misallocation of capital; invest-
ment goes to politically-favored sectors rather than to economically produc-
tive ones. The accumulating misallocation reduces the productivity of the
overall capital stock, which makes sustaining returns increasingly difficult and
which increases the eventual cleanup requirement. Returns under Aufschub
are therefore not free; they come at the cost of capital-base degradation that
compounds over the duration of the arrangement.

Investment under orderly Bereinigung

The orderly-resolution branch involves substantial repricing of financial
assets, with elevated valuations declining toward levels that would be
supportable in a normalized policy environment. Equities decline in the aggre-
gate, with the declines being substantial but manageable over a multi-year
period. Real estate declines, with the magnitude depending on the leverage
embedded in the specific asset class and the specific market. Fixed income
produces variable returns depending on the path of real rates: initial losses as
rates rise, then attractive returns as rates stabilize at higher levels.

Investment positioning for orderly Bereinigung favors defensive instru-
ments during the initial resolution phase, with a shift to assets that have
repriced toward attractive levels once the resolution is substantially complete.
The framework’s strategic implication is for substantial cash reserves entering
the resolution phase, with deployment as repricing creates attractive entry
points across asset classes.

Investment under disorderly Bereinigung

The disorderly-resolution branch involves more substantial repricing, with the
possibility of severe disruption in particular asset classes or jurisdictions.
Equities decline substantially, with sector-specific outcomes ranging from
manageable losses to severe ones. Real estate declines substantially, particu-
larly where leverage is concentrated. Fixed income produces variable but
potentially severe outcomes depending on whether the disorder takes a
deflat‑
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ion form, in which case high-quality fixed income performs well, or an inflation
form, in which case fixed income suffers severe real losses.

Investment positioning for disorderly Bereinigung emphasizes resilience
and the preservation of purchasing power across the worst-case scenarios.
Substantial allocation to physical real assets, particularly gold and silver, to
productive equity stakes in jurisdictions less affected by the disorder, and to
defensive currency positions are the principal instruments. The framework’s
strategic implication is that the disorderly variant cannot be precisely
predicted but can be substantially hedged against through appropriate diver-
sification across instruments that retain value in different disorder scenarios.

The hyperinflation variant deserves particular attention because it repre-
sents the worst-case outcome for nominal-fixed-income investors and the
structurally most disruptive scenario for capital across asset classes.
Historical hyperinflation episodes share several features that inform invest-
ment positioning. The duration is typically 12 to 36 months from the initial
loss of confidence to the eventual stabilization or currency reform. Real assets
generally preserve value across the episode, with substantial transitional
volatility. Productive equity stakes preserve value if the underlying business
can adjust prices in real terms. The post-hyperinflation period typically
involves substantial wealth redistribution toward those holding real assets
and away from those holding nominal claims. And the political consequences
of the redistribution can be substantial and can persist for decades after the
monetary stabilization.

The blended approach

Most investors, recognizing the structural uncertainty about which branch of
the fork will obtain and over what timeframe, will adopt a blended approach.
The blended approach maintains positions appropriate to each branch, with
the specific weighting determined by the investor’s assessment of the relative
probabilities and by the investor’s tolerance for losses in scenarios that turn
out to differ from the central expectation.

The blended approach, in our analytical framework, is operationalized
through the curve optimization framework of Part V, which can incorporate



EMPIRICAL ANCHORING

226

ion. The framework provides the analytical structure for thinking about which
mix of branch-specific positions is appropriate for the specific investor and the
specific period under consideration.

14.6 Toward Part IV

We have, in Parts I through III, developed the framework’s theoretical founda-
tion, empirical anchoring, and diagnostic apparatus. We turn now, in Part IV, to
the strategic principles that the framework supports: the operational frame
within which the diagnoses of Parts II and III translate into investment
decisions.

Part IV develops, in successive chapters, the conceptual frame for strategic
investment management as an alternative to the standard asset-allocation
paradigm, in Chapter 15; the six dimensions of environment analysis through
which the strategic investor characterizes the conditions in which capital is
being deployed, in Chapter 16; the strategic principles drawn from military
and managerial traditions that apply to investment under late-cycle condi-
tions, in Chapter 17; and the three sources of investment return whose rela-
tive dominance shifts predictably across the cycle, in Chapter 18.

These strategic chapters bridge from the diagnostic apparatus of Parts I to
III to the operational apparatus of Part V. The diagnostic apparatus tells us
where in the cycle structure an economy sits; the strategic apparatus tells us
what kind of investment approach is appropriate to that cycle position; the
operational apparatus of Part V tells us how to construct specific portfolios
that implement the strategic approach. The three layers, diagnostic, strategic
and operational, together constitute the framework’s complete contribution to
the practice of investment management under late-cycle conditions.

We turn now to Chapter 15 and the strategic apparatus that builds on the
foundation that has been laid in the preceding chapters.
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C H A P T E R  1 5

From Asset Allocation to Strategic
Investment Management

The diagnosis does not determine the action. This chapter sets
out the conceptual frame within which the action is chosen,
argues that the standard asset-allocation paradigm cannot carry
it, and states the competence hypothesis on which the rest of Part
IV rests.

15.1 The Conceptual Reorientation
The diagnostic apparatus developed in Parts I through III gives us a structural
picture of the economic environment: where we are in the cycle structure,
what the empirical signatures of the late-cycle dynamics are, what the major
economies’ positions look like through the Health of Nations Indicator, what
the principal political-economic forks ahead are. The picture is, in our analyti-
cal framework, a coherent and operationally useful one. It tells us, in consid-
erable detail, what kind of environment the investor faces.

The question now is what to do about it. The diagnostic picture, however
well-articulated, does not by itself determine investment action. Two
investors confronting the same diagnostic picture can reasonably choose
different responses, depending on their circumstances, their objectives, their
tolerance for various forms of risk, and their assessments of the policy and
political variables that the diagnostic framework cannot precisely predict. The
framework provides the picture; the action depends on choices that the
framework supports but does not determine.

Part IV addresses the conceptual structure within which those choices are
made. We argue, in this chapter and the three that follow, that the standard
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conceptual apparatus of asset allocation is inadequate to the late-cycle envi-
ronment that the diagnostic framework has described. We argue for an alter-
native conceptual apparatus, which we call strategic investment management,
that is appropriate to the actual character of the environment and that
provides the structure within which the operational apparatus of Part V will
function.

The conceptual reorientation is substantial. It involves rethinking the
investor’s role from passive optimizer to active strategist; rethinking the rela-
tionship between the investor and the market from one of detached observa-
tion to one of active participation; rethinking the relevant inputs to investment
decisions from quantitative model parameters to a broader set of structural
conditions that include qualitative as well as quantitative considerations; and
rethinking the time horizon of investment analysis from quarterly performance
measurement to multi-cycle strategic positioning.

The reorientation has substantive content. It produces different portfolios,
different decision processes, different evaluation criteria, and different rela-
tionships with the institutional infrastructure that surrounds investment activ-
ity. The differences are not marginal; they are categorical. An investor operat-
ing under the strategic frame will hold materially different portfolios than an
investor operating under the standard asset-allocation frame, will measure
performance against materially different references, and will respond to
changes in the environment in materially different ways.

We develop the reorientation in this chapter through a comparative discus-
sion of the standard asset-allocation paradigm and the strategic alternative.
The two frames are explained in turn, with explicit attention to the structural
differences between them, and the case is made for the strategic frame on the
grounds that have been established in the preceding chapters.

15.2 The Standard Asset-Allocation Paradigm

The standard paradigm of contemporary institutional investment management
is built around the framework that Markowitz introduced in 1952 and that has
been elaborated through subsequent decades into a comprehensive system.
The paradigm has several characteristic features.
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The investor as passive optimizer

The standard paradigm treats the investor as the recipient of an optimized
allocation, with the optimization being performed by the analytical apparatus
rather than by the investor. The investor specifies objectives, meaning return
expectations, risk tolerance and liquidity needs; the optimization apparatus
produces the allocation that, on the framework’s analytical commitments,
best satisfies those objectives. The investor’s role is to specify the inputs and
to accept the outputs; the investor’s own judgment about specific invest-
ments, specific markets, or specific environmental conditions is not given a
structural role in the framework.

The market as efficient pricer

The standard paradigm treats the market as an efficient processor of informa-
tion, with asset prices reflecting all available information and offering no
systematic opportunities for excess return. The implication is that the investor
cannot reasonably hope to outperform the market through skill or judgment;
the rational strategy is to accept market returns through diversified passive
exposure, possibly with some modest tilts toward factors that the academic
literature has identified as generating risk-adjusted excess returns: size, value,
momentum, quality, and so on.

Risk as variance

The standard paradigm treats risk as the variance, or standard deviation, of
portfolio returns over relevant time horizons. The optimization framework is
structured around the trade-off between expected return and variance, with
the investor’s risk tolerance specifying the position on the resulting efficient
frontier. Risk-management practices are built around the same conceptual
frame: Value-at-Risk measures the variance-based tail risk, tracking error
measures the variance-based deviation from benchmarks, Sharpe ratios
measure the variance-adjusted excess return.
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The quantitative-input commitment

The standard paradigm requires that the inputs to the optimization be quanti-
tative: expected returns specified as point estimates or distributions, covari-
ances specified as matrices, risk tolerance specified as a single parameter.
Qualitative considerations, the credibility of institutions, the trustworthiness
of counterparties, the stability of political arrangements, the cultural factors
that affect economic activity, must either be reduced to quantitative proxies or
excluded from the formal apparatus. The proxies are often unsatisfactory; the
exclusion is often consequential.

Benchmark-relative measurement

The standard paradigm evaluates investment performance against bench-
marks: typically market-capitalization-weighted indices of the relevant asset
class. Outperformance of the benchmark is the operational measure of
success; underperformance is the operational measure of failure. The bench-
mark-relative measurement has the consequence that strategies that depart
substantially from the benchmark composition are penalized when the bench-
mark performs well, regardless of the absolute outcomes the strategies
produce.

These features, taken together, constitute the standard paradigm. The para-
digm is not internally incoherent, and it has produced an extensive body of
practice and an extensive academic literature, but it depends on assumptions
that the diagnostic framework of Parts I through III has shown to be inappro-
priate to the late-cycle environment. The Efficient Market Hypothesis is
formally contradictory with the definition of the market, as Chapter 3 showed.
The variance-based risk concept is mathematically inapplicable to alpha-
stable return distributions, also Chapter 3. The standard growth models are
structurally incapable of describing the phase transitions characteristic of
late-cycle dynamics, as Chapter 4 showed. And the reflexivity of socioeco-
nomic systems is incompatible with the observer-independence the standard
paradigm assumes, as Chapter 2 argued.

The cumulative effect of these inadequacies is that the standard paradigm
produces portfolios that are systematically misaligned with the actual
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er of the late-cycle environment. The portfolios are over-concentrated in the
assets whose recent realized characteristics happen to look favorable in the
variance-based framework; they are over-exposed to the asset classes whose
returns are generated by the structural conditions that are now eroding; they
are under-prepared for the cycle-release dynamics that the diagnostic frame-
work predicts.

15.3 Strategic Investment Management
The alternative conceptual frame we propose, strategic investment manage-
ment, has its origins in the broader strategic-management tradition, notably
the work of the St. Gallen school under Ulrich, Krieg, and Bleicher, and in the
practical experience of investment managers who have departed from the
standard paradigm to operate on more strategic principles. The frame has
been developed and refined at the SIM Research Institute over the past
decade, with the operational application to substantial assets under manage-
ment providing the testing ground for its practical effectiveness.

The strategic frame has its own characteristic features, which we present
here in contrast with the corresponding features of the standard paradigm.

The investor as active strategist

The strategic frame treats the investor as the agent whose strategic judgment
is central to the investment process. The investor is not a passive recipient of
an optimized allocation; the investor is the strategic decision-maker who,
drawing on the analytical apparatus available, makes the substantive choices
that determine the portfolio. The analytical apparatus provides the diagnostic
structure, the strategic frame, and the operational tools, but the choices are
the investor’s, made with the investor’s specific circumstances, objectives,
and judgments in mind.

This is the competence hypothesis that we will develop more fully in the
chapters that follow: investment success is a function of investor competence,
where competence consists of strategic principles, specific investment knowl-
edge, the willingness to deploy resources actively, and the discipline to main-
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le, and we sketch the testing in Chapter 33. It is operational in practice: it
informs the way the strategic frame structures the investment process around
the development and deployment of the investor’s competence.

The market as a regime-shifting system

The strategic frame treats the market not as an efficient pricer but as a
regime-shifting system whose characteristics depend substantially on the
cycle position. In favorable cycle phases, meaning foundation and build-up
economies and the early and middle conservation phases of broader cycles,
the market is broadly informative about productive opportunities and the
standard apparatus produces reasonable results. In unfavorable cycle phases,
meaning saturation economies and late conservation and release phases, the
market is more distorted: asset prices are driven by structural conditions,
monetary expansion, policy support and regulatory choices, rather than by
underlying productive activity, and the standard apparatus produces system-
atic misallocations.

The strategic implication is that the investor’s response to market signals
must depend on the cycle position. In favorable phases, market signals are
largely reliable and can be acted on with standard apparatus. In unfavorable
phases, market signals are systematically biased and must be interpreted
through the diagnostic framework, with the investor’s strategic judgment
supplementing or substituting for the standard apparatus.

Risk as the loss of purchasing power and access

The strategic frame treats risk not as the variance of nominal returns but as
the loss of purchasing power, meaning the inability of the portfolio to maintain
its real value over time, and the loss of access, meaning the inability of the
investor to reach the portfolio’s value when needed. These two risks are not
adequately captured by variance: substantial variance with no loss of real
value or access is not the kind of risk an investor should focus on, while small
variance accompanied by gradual loss of purchasing power or by political
restrictions on access is the kind of risk that the standard apparatus systemat-
ically under-recognizes.
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The reorientation has direct implications for portfolio construction. Assets
that have low nominal variance but that are denominated in currencies subject
to monetary expansion are not safe in the strategic frame; they are subject to
substantial loss of purchasing power. Assets held in jurisdictions subject to
political risk, asset freezes, sanctions and capital controls, are not safe regard-
less of their nominal variance; they are subject to substantial loss of access.
The strategic frame’s risk concept attends to these structural risks, which the
variance-based concept does not adequately recognize.

The mixed-input commitment

The strategic frame uses quantitative inputs where they are appropriate and
qualitative inputs where they are appropriate. The cycle position of a country
can be measured quantitatively through the Health of Nations Indicator; the
political stability of a jurisdiction is better assessed qualitatively through insti-
tutional analysis. The expected real return of an instrument across regimes
can be estimated quantitatively from the long historical record; the credibility
of a counterparty must be assessed qualitatively through institutional and
reputational analysis. The strategic frame integrates both kinds of inputs into
the investment decision, without requiring the qualitative considerations to be
artificially reduced to quantitative proxies.

The integration has practical consequences. The investment process under
the strategic frame involves substantial qualitative analysis, political and insti-
tutional assessment, counterparty evaluation, regulatory analysis and cultural
factors, that the standard process does not include. The integration is not at
the cost of quantitative rigor; the curve optimization framework of Part V is
more mathematically demanding than the standard mean-variance apparatus.
The integration is in the recognition that the investment problem has both
quantitative and qualitative dimensions, both of which must be addressed.

Absolute-return measurement

The strategic frame evaluates investment performance against absolute
objectives rather than against benchmarks. The objectives are specified by the
investor: the preservation of real purchasing power, the achievement of
specific income flows, the maintenance of specific allocations across assets
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and jurisdictions, the avoidance of specific risk exposures. Performance is
measured against these objectives directly.

The absolute-return measurement has the consequence that strategies
that depart from benchmark composition are evaluated on their own merits
rather than penalized for the departure. A strategy that produces stable real
returns through a cycle-release event, while benchmarks experience substan-
tial losses, is evaluated as successful even though it has not tracked the
benchmark; a strategy that tracks the benchmark through the same event,
experiencing substantial losses but matching the benchmark’s losses, is eval-
uated as unsuccessful relative to the absolute objective of preserving real
purchasing power.

15.4 The Competence Hypothesis

The central conceptual claim of the strategic frame is the competence hypoth-
esis: that investment success is a function of investor competence, with
competence being a specific and developable set of attributes that distin-
guishes more successful investors from less successful ones.

The hypothesis is not original to us; variants have been advanced by various
authors over the decades. The Buffett and Munger orientation toward circle-
of-competence investing is one expression of the hypothesis; Soros’s reflexiv-
ity-aware approach to macro investing is another; the various endowment-
fund approaches that emphasize manager selection and qualitative judgment
are others. What is original to the strategic frame is the systematic articulation
of competence as the operational basis of the investment process and the
integration of this articulation with the diagnostic and operational apparatus
of the broader framework.

Competence, in the strategic frame, consists of four principal components.

Strategic principles. The first component is the set of general principles
that guide investment decisions. These principles include focus on the long-
run real-return objective rather than short-run nominal performance; attention
to structural conditions rather than short-term market signals; maintenance of
diversification across structurally distinct positions rather than across nomi-
nally distinct but structurally correlated positions; preparedness for cycle-
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release events through specific allocation choices; and willingness to act
counter-cyclically when the structural conditions warrant.

Specific investment knowledge. The second component is the specific
knowledge of the investments under consideration. An investor cannot
competently evaluate an investment that the investor does not understand at
a specific level: the productive activity that generates the returns, the institu-
tional context in which it operates, the management or governance arrange-
ments that affect outcomes, the specific risks that may not be apparent from
the standard apparatus. The competence hypothesis implies that an investor
should concentrate on investments within the investor’s actual circle of
knowledge, with broader exposure, where it is desired, coming through invest-
ments in well-chosen managers who themselves have the relevant specific
knowledge.

Willingness to deploy resources actively. The third component is the will-
ingness to commit the time and attention required for active investment
management. The standard paradigm permits relatively passive investment
activity: the optimization apparatus produces an allocation, the investor
accepts it, ongoing involvement is minimal. The strategic frame requires more
active involvement: ongoing analysis of the environment, regular reassess-
ment of positions, willingness to make strategic shifts when conditions
warrant. The active involvement is not the same as constant trading, since the
strategic frame favors stable strategic positions over frequent tactical shifts,
but it is structurally different from the passive acceptance of an optimized
allocation.

Discipline through cycle transitions. The fourth component is the disci-
pline to maintain the strategic positioning through cycle transitions. Cycle
transitions are, in the historical record, the periods when most investment
errors are made: investors who have been positioned for one regime fail to
recognize the transition to a different regime, or recognize it but fail to act on
the recognition, or act on the recognition only after substantial losses have
been incurred. The competence hypothesis implies that the investor must
develop and maintain the discipline to recognize cycle transitions when they
occur, to maintain strategic positioning through them, and to make the strate-
gic shifts that the new cycle phase requires.
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These four components of competence are developable rather than innate.
An investor who lacks one or more of them at the start of the investment
process can develop them through deliberate effort: study of the long histori-
cal record, careful analysis of specific investments, commitment of time and
attention to the investment process, deliberate cultivation of the disciplines
that cycle transitions require. The strategic frame’s implication is that invest-
ment success is largely a function of this development, with the analytical
apparatus providing the structure within which the development takes place.

15.5 The Comparative Picture
We summarize the comparison between the standard paradigm and the
strategic frame in a table that the reader can refer back to throughout Part IV.
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DIMENSION STANDARD PARADIGM STRATEGIC INVESTMENT
MANAGEMENT

Investor role Passive optimizer Active strategist

Market
characterization

Efficient pricer Regime-shifting system

Risk concept Return variance Loss of purchasing power and
access

Inputs Quantitative only Quantitative and qualitative
integrated

Time horizon Quarterly
performance

Multi-cycle strategic
positioning

Performance
measurement

Benchmark-relative Absolute objective

Diversification
basis

Statistical, by
covariance

Structural, by regime,
jurisdiction and capital type

Decision authority Analytical apparatus Investor with apparatus
support

Competence
requirement

Specialist
knowledge of the
apparatus

Strategic principles, specific
knowledge, active
engagement, discipline

Cycle awareness Implicit, through
recent calibration

Explicit, through the
diagnostic framework

The comparison is starker than is sometimes acknowledged in the discussions
of the differences between active and passive management. The two frames
are not merely different points along a single spectrum; they are categorically
different conceptions of what investment management is and what it is for.
The strategic frame is not active management in the sense of frequent trading
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against a benchmark; it is strategic management in the sense of the develop-
ment and deployment of competence over multi-cycle horizons.

15.6 Why the Strategic Frame Has Not Been Adopted
A reasonable question, in light of the foregoing argument, is why the strategic
frame has not been more widely adopted, particularly if the case for it is as
strong as we have suggested. We offer four explanations, each of which has
institutional rather than intellectual content.

The institutional infrastructure favors the standard paradigm. The infra-
structure of institutional investment management, regulatory requirements,
performance measurement conventions, fiduciary standards and manager-
evaluation processes, has been built around the standard paradigm over the
course of decades. The infrastructure has its own institutional momentum: the
cost of operating outside it is substantial, and the benefits of doing so are not
immediately apparent to participants whose evaluation horizons are short.

Pedagogical inertia. The standard paradigm is taught in essentially every
business school and finance program. The practitioners who would need to
adopt the strategic frame are precisely the practitioners who were trained in
the standard paradigm and who have built their careers within it. The cognitive
cost of shifting to a different conceptual frame is substantial, and the incen-
tives for doing so are not immediately apparent.

The career incentives within asset management. Asset managers operat-
ing within the standard paradigm have, on average, performed in line with
their benchmarks net of fees. The performance is mediocre by absolute stan-
dards but acceptable by the conventions of the industry. Managers who devi-
ate from the standard paradigm, either through more active management or
through the strategic frame, take career risk: if they outperform substantially,
they are rewarded modestly above their benchmark-matching peers; if they
underperform substantially, they are penalized severely. The asymmetric risk
structure favors conformity to the benchmark, which means conformity to the
standard paradigm.

Benchmark-relative measurement is self-reinforcing. The dominance of
benchmark-relative measurement creates a self-reinforcing dynamic: assets
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flow to managers who track benchmarks; the benchmarks themselves are
constructed to favor large established firms; the resulting flows further rein-
force the dominance of those firms; the resulting dominance further
entrenches the standard paradigm. Breaking out of the self-reinforcing
dynamic requires substantial scale, substantial conviction, and substantial
willingness to bear short-term career risk for long-term strategic correctness.

These institutional explanations are sobering. They suggest that the strate-
gic frame will not be widely adopted through normal institutional processes; it
will be adopted, if at all, through some combination of three routes: individual
investors and family offices who are not subject to the institutional
constraints; institutions that develop the strategic conviction and the institu-
tional support to operate outside the standard paradigm; and the cumulative
pressure that late-cycle dynamics will eventually place on institutions whose
adherence to the standard paradigm produces visible failures.

The diagnostic framework’s analysis is that this cumulative pressure is now
in its early stages and will intensify over the coming decade. As the late-cycle
dynamics become more visible, through the resolution of the Aufschub and
Bereinigung fork in whatever specific form it takes, the institutional infrastruc-
ture built on the standard paradigm will come under increasing strain. The
institutions that survive the strain will be those that have developed alterna-
tive conceptual frames, whether the strategic frame we propose here or other
frames that share its principal features.

We are not, in writing this book, expecting immediate widespread adoption
of the framework. We are documenting the framework’s structure and its
operational implications, with the understanding that the audiences for whom
it will be most useful are likely to be the relatively small number of investors
and institutions who have already recognized the inadequacies of the stan-
dard paradigm and are looking for the analytical apparatus to support an alter-
native approach, and the larger audience whose recognition will come through
experience over the coming years as the late-cycle dynamics unfold.

We turn now, in Chapter 16, to the first specific component of the strategic
frame: the six dimensions of environment analysis through which the strategic
investor characterizes the conditions in which capital is being deployed.
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C H A P T E R  1 6

The Six Dimensions of
Environment Analysis

The strategic investor’s view of the environment cannot be
reduced to a single number or a single forecast. Six dimensions
structure the assessment: political-legal, economic, social, tech-
nological, ecological, and monetary. They are not independent,
and in the current period every one of them shows the same late-
cycle pattern.

16.1 The Need for Structured Environment Analysis

The strategic investor, on the frame developed in the preceding chapter, must
form a comprehensive view of the environment in which capital is being
deployed. The view cannot be reduced to a single number, a single forecast, or
a single dimension; it must integrate considerations across the multiple struc-
tural dimensions that affect investment outcomes. The framework provides a
structured apparatus for this integration through what we call the six dimen-
sions of environment analysis.

The six dimensions are the political-legal dimension, the economic dimen-
sion, the social dimension, the technological dimension, the ecological dimen-
sion, and the monetary dimension. Each captures a structurally distinct aspect
of the environment; the dimensions are not independent of one another, but
they are sufficiently distinct that their analysis benefits from separate treat-
ment before their interdependencies are addressed.

The structure is not original to the framework. Variants of multi-dimensional
environment analysis have been developed in the strategic-management liter-
ature, with the St. Gallen tradition under Ulrich and Krieg being particularly
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influential, and with various practical adaptations in the corporate-strategy
and policy-analysis literatures. The framework’s contribution is the systematic
application of the structure to investment analysis, with explicit attention to
the cycle-position implications of each dimension’s analysis and to the inte-
gration with the broader diagnostic and operational apparatus.

We develop each dimension in turn, with attention to the principal sub-
elements of the dimension, the indicators that characterize its state, the impli-
cations for investment positioning, and the relationship to the broader cycle
structure that the framework has developed.

16.2 The Political-Legal Dimension

The political-legal dimension captures the structural conditions of the political
system, the legal system, and the regulatory environment in the jurisdictions
where capital is deployed. The dimension has three principal sub-elements.

The political system includes the form of government, the stability of the
political arrangements, the patterns of political contestation, and the align-
ment of the state with the broader international order. The investor’s interest
is not in particular political outcomes, which the framework cannot predict,
but in the structural conditions that determine how political processes affect
investment outcomes. A state with stable institutions, predictable processes
for political change, and broad international alignment provides a different
investment environment than a state with unstable institutions, unpredictable
processes, or international isolation.

The legal system includes the structure of property rights, the predictabil-
ity of legal enforcement, the independence of the judiciary, and the protection
of investor rights against state and counterparty action. The investor’s interest
is in the structural reliability of the legal arrangements: whether property held
under the jurisdiction’s law is in fact protected, whether contracts entered into
under the jurisdiction’s law are in fact enforceable, whether legal processes
can be relied upon to produce predictable outcomes in disputes. The historical
record shows substantial variation across jurisdictions and across time in
these characteristics, with the variation having major implications for invest-
ment outcomes.
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The regulatory environment includes the rules that govern investment
activity, the patterns of regulatory enforcement, the openness of the regula-
tory process to the investor’s representations, and the predictability of regula-
tory change. The investor’s interest is in the structural conditions of the regu-
latory environment rather than in particular regulatory choices: an environ-
ment with stable rules, predictable enforcement, transparent processes, and
gradual rather than abrupt change provides a different investment context
than an environment with frequent rule changes, selective enforcement,
opaque processes, or abrupt change.

The cycle-position implications of the political-legal dimension are substan-
tial. Late-cycle hegemonic phases tend to exhibit the erosion of legal protec-
tions, with the erosion taking the form of selective enforcement, expanded
discretionary authority of the state, increased political risk to specific kinds of
property holdings, and the use of legal instruments for geopolitical purposes:
sanctions, asset freezes, and restrictions on transactions with specific coun-
terparties. The diagnostic framework’s analysis of the current period is that
these characteristic late-cycle patterns are now visible in the major Western
jurisdictions, with consequences for investment positioning that the standard
apparatus does not adequately recognize.

The investor’s strategic response to political-legal-dimension analysis
depends on the specific jurisdictions under consideration and on the
investor’s own circumstances. Diversification across jurisdictions with differ-
ent political-legal characteristics provides some structural protection.
Concentration in jurisdictions with strong legal traditions and stable political
arrangements is appropriate for portions of the portfolio where long-horizon
stability is paramount. Specific defensive positioning, gold held outside the
financial system, real assets in highly stable jurisdictions, productive equity in
jurisdictions less affected by major-power tensions, provides protection
against the worst-case scenarios that the political-legal-dimension analysis
identifies.

16.3 The Economic Dimension
The economic dimension captures the structural conditions of the economic
system: the cycle position, the debt dynamics, the productive capacity, the
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relationship between financial and real activity. The dimension is the principal
subject of the diagnostic framework developed in Parts II and III, and the
analysis here draws heavily on that earlier development.

Its principal sub-elements are five. Cycle position, characterized through
the diagnostic framework developed in Chapters 5 through 14, determines the
structural conditions for return generation and the structural risks of cycle-
release events. Capital saturation, measured through the Health of Nations
Indicator and characterized as Foundation, Build-up, Optimization, or
Saturation, determines the structural conditions for real-capital returns and
the structural vulnerabilities to financial-system strain. Debt dynamics, char-
acterized through the relevant debt-to-output ratios across public, private,
and external debt, determine the structural pressures on monetary and fiscal
policy and the structural risks of debt-cycle resolution events. Productive
capacity, characterized through real-capital intensity, demographic structure,
infrastructure quality, and innovation activity, determines the structural condi-
tions for continued productive growth. And the real-financial relationship,
characterized through the relationship between asset prices and underlying
productive activity, between credit growth and productive investment, and
between financial-sector returns and real-economic returns, reveals the
extent of financialization and the structural pressures arising from it.

The economic dimension is the most fully developed in the framework, and
we will not repeat its details here. The integration with the other dimensions is
the principal task: the political-legal dimension affects how economic condi-
tions translate into investment outcomes, since a saturation economy with
stable political-legal arrangements is in a different position than a saturation
economy with unstable arrangements; the monetary dimension affects how
debt dynamics translate into purchasing-power outcomes; the social dimen-
sion affects the political sustainability of the economic arrangements; and so
on.

16.4 The Social Dimension

The social dimension captures the structural conditions of the social system in
which the economic activity is embedded. The dimension is often under-
emphasized in standard investment analysis, on the implicit assumption that
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social conditions are stable enough to be treated as exogenous to the invest-
ment problem. The framework’s analysis is that this assumption fails at cycle
transitions, where social conditions become endogenous to the resolution of
the economic and political dynamics.

Its principal sub-elements are four. Demographic structure, including the
age distribution, the trajectory of the working-age population, the dependency
ratio, and the rates of family formation and household formation, determines
the structural conditions for consumption demand, labor supply, and the polit-
ical sustainability of welfare arrangements. Income and wealth distribution,
including the distribution of income across the population, the distribution of
wealth across households, the patterns of intergenerational mobility, and the
trajectories of these distributions over time, affects the political stability of the
arrangements that produced them and the structural conditions for continued
consumption growth. Social cohesion, including the level of trust between
social groups, the trust in institutions, the patterns of political polarization,
and the stability of the cultural arrangements that support economic activity,
affects the resilience of the system to economic and political stress. And
expectations and trust, including the population’s expectations about the
future trajectory of economic and political conditions, the trust in the institu-
tions that manage those conditions, and the stability of the broader cultural
narratives that shape economic behavior, affects consumption decisions,
saving decisions, and the political sustainability of policy choices.

The cycle-position implications of the social dimension are substantial.
Late-cycle phases tend to exhibit deteriorating social conditions: unfavorable
demographic structures, meaning aging populations, falling birth rates and
immigration debates; widening income and wealth distributions, with associ-
ated political polarization; declining social cohesion, with associated polariza-
tion and institutional distrust; and deteriorating expectations, with associated
short-term focus and risk aversion. The diagnostic framework’s analysis of the
current period in the major developed economies is that these characteristic
late-cycle social patterns are now visible, with consequences for the political-
economic environment that the standard apparatus does not adequately
recognize.

The investor’s strategic response to social-dimension analysis is largely
indirect, since social conditions cannot be addressed through portfolio
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choices in the way that economic conditions can. The principal response is to
incorporate social-dimension analysis into the broader assessment of jurisdic-
tional risk, recognizing that jurisdictions with deteriorating social conditions
face heightened structural risks across the political-legal and economic
dimensions. Diversification across jurisdictions with different social conditions
provides some structural protection, with appropriate attention to the social
conditions in the jurisdictions chosen for diversification.

16.5 The Technological Dimension

The technological dimension captures the structural conditions of the techno-
logical system that supports economic activity. The dimension connects to the
innovation cycle analyzed in Chapter 9 and to the productive-capacity consid-
erations of the economic dimension.

Its principal sub-elements are four. The current state of the innovation
cycle, characterized in terms of the Kondratieff-wave position: the current
wave’s maturity, the timing of its mature phase, the candidates for the next
wave’s base innovation, and the structural conditions for the emergence of the
next wave. The distribution of technological capability across regions and
across firms, since different regions and firms have different access to current
and emerging technologies, with substantial implications for their structural
competitive positions. The displacement and substitution effects of new
technologies on existing capital, since new technologies can render existing
productive capital obsolete, creative destruction in the Schumpeterian sense,
with the obsolescence concentrated in specific sectors and regions. And the
regulatory and institutional environment for technology, including the
protection of intellectual property, the openness to technological adoption,
the support for research and development, and the cross-border flow of
technology.

The cycle-position implications of the technological dimension are
complex. A vigorous current innovation cycle supports continued productive
growth; a maturing current cycle creates pressure for displacement of existing
positions; the absence of a clearly-visible next-wave base innovation creates
strategic uncertainty about the trajectory of productive capacity in the coming
decades.
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The current period exhibits, on the framework’s analysis, a maturing fifth
Kondratieff wave, information technology, without a clearly-emerged sixth-
wave base innovation. Artificial intelligence, on the framework’s reading,
completes the fifth wave rather than beginning the sixth. The candidates,
advanced robotics and the fully automated productive systems built on it,
biotechnology, energy technologies and advanced materials, are at various
stages of pre-emergence; none has yet achieved the kind of system-organiz-
ing role that base innovations in past cycles have achieved. The strategic
implication is that the investor cannot rely on a known next-wave technology
to drive productive expansion through the coming cycle transition; the
investor must position for an uncertain technological future, with appropriate
diversification across the candidate technologies and appropriate caution
about over-committing to any particular one.

The investor’s strategic response to technological-dimension analysis
includes selective exposure to firms and sectors that are positioned for the
current cycle’s productive opportunities; modest exposure to the candidate
technologies of the next wave, with appropriate diversification across them;
attention to the displacement risks of existing positions as the current wave
matures; and avoidance of over-concentration in technologies whose produc-
tive opportunities are visibly being exhausted.

16.5.1 Reading a General-Purpose Technology While It Is Arriving

The technological dimension is the hardest of the six to assess in real time,
because the arrival of a general-purpose technology is precisely the condition
under which the environment is least legible. The historical cases are clear in
retrospect and were contested at the time. Contemporaries of the railway
boom, the electrification boom and the commercial internet all had the tech-
nology substantially right and the financial consequences substantially wrong.

The framework’s approach is to separate three questions that the market
tends to run together.

Is the technology real? This asks whether the capability exists and
whether it changes production functions. It is a question about engineering
and adoption, and it is usually answerable. For the current case we regard the
answer as yes, without qualification.
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Is the productive contribution arriving at the rate the capital commit-
ment assumes? This asks whether the technology is raising measured output
on the timetable implied by the investment. It is a question about diffusion
lags, complementary investment and organizational adaptation, and it is
answerable only slowly. The historical pattern, documented across every
previous general-purpose technology, is that the productive contribution
arrives later and more unevenly than the financing assumes, because the
complementary investments in process, skill and organization take a genera-
tion rather than a cycle.

How is the commitment being financed? This asks whether the capital
being deployed is equity funded out of retained earnings, or debt funded
against expected future returns. It is a question about credit structure, and it
is answerable immediately from published accounts.

The three questions are independent, and the third is the one the techno-
logical dimension most often neglects. A technology can be entirely real, its
productive contribution can be entirely genuine, and the financing structure
erected around it can still fail before the contribution arrives. That failure is a
credit event, not a technological one, and it destroys capital on the way
through regardless of how the technology eventually turns out.

We develop the current instance of this in Chapter 18, where the capital-
expenditure program in artificial-intelligence infrastructure is analyzed as a
return-driver question. The conclusion reached there belongs here as well, as
a standing instruction for the technological dimension: when assessing a tech-
nology-led episode, obtain the financing structure before forming a view on
the investment case. The technological assessment tells the investor what will
eventually exist. The financing assessment tells the investor what will happen
to capital in the interval, and the interval is where portfolios are made and
lost.

A second observation belongs in this dimension and is easy to miss. The
tools available for conducting environment analysis are themselves changing
under the same technology. Analytical work that required a research depart-
ment is increasingly available to a single practitioner, which lowers the cost of
the six-dimension assessment substantially and, by the same token, erodes
the informational advantage that a large analytical apparatus used to confer.
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The framework’s competence hypothesis, set out in Chapter 15, is not weak-
ened by this. If anything it is strengthened: when the cost of producing an
analysis falls toward zero, the scarce input is no longer the analysis but the
judgment about which analysis to run and the discipline to act on the result.
Those remain human, and they remain developable.

16.6 The Ecological Dimension

The ecological dimension captures the structural conditions of the natural
environment within which economic activity takes place. The dimension has
been under-emphasized in standard investment analysis until relatively
recently, with the recent attention often taking the form of environmental,
social and governance analysis that, in the framework’s view, addresses only a
subset of the structurally important considerations.

Its principal sub-elements are four. Resource availability, including the
availability of energy, mineral resources, agricultural land, water, and other
inputs to economic activity, determines the structural conditions for continued
productive growth and the structural vulnerabilities to resource constraints.
Energy systems, including the availability of energy, the structure of energy
supply across fossil fuels, nuclear, renewables and hydroelectric, the
geographic distribution of energy production, and the transition dynamics
from established to emerging energy sources, determine the structural condi-
tions for continued economic activity at the current scale. Climate and envi-
ronmental conditions, including the trajectory of climate variables, the
consequences of climate change for productive activity, the policy responses
to climate change, and the broader environmental conditions that affect
economic activity, affect specific industries and specific regions, with substan-
tial heterogeneity across the investment universe. And long-run carrying-
capacity considerations, including the structural limits on the scale of
economic activity that the natural environment can support, the technological
developments that might extend those limits, and the institutional arrange-
ments for managing the limits as they are approached.

The cycle-position implications of the ecological dimension are particularly
long-run. The European-expansion economic system has been operating on
the basis of expanding resource access, expanding energy availability, and the
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assumption that environmental constraints can be deferred or accommodated
through technological response. The framework’s analysis is that these
assumptions are now coming under structural strain, with the strain visible in
energy-market dynamics, in environmental policy debates, and in the increas-
ing recognition that long-run productive growth depends on resolving
constraints that the standard apparatus has treated as exogenous.

The investor’s strategic response to ecological-dimension analysis includes
attention to the structural conditions of energy supply in specific jurisdictions
and for specific sectors; exposure to instruments that benefit from energy-
transition dynamics; avoidance of positions that depend on the continued
availability of resources whose constraints are becoming binding; and recogni-
tion that the long-run carrying-capacity considerations create structural
uncertainty about the trajectory of productive growth in the coming decades.

16.7 The Monetary Dimension

The monetary dimension captures the structural conditions of the monetary
system within which economic activity is denominated and through which
financial claims are transmitted. The dimension is closely related to the hege-
monic-cycle dynamics analyzed in Chapters 6 and 13 and to the Aufschub and
Bereinigung fork developed in Chapter 14.

Its principal sub-elements are four. The state of the international mone-
tary system, including the dominant reserve currency, the alternatives that
are developing, the institutional infrastructure that supports the system, and
the patterns of change that are visible, determines the structural conditions
for cross-border investment and the structural risks of currency-system
change. The credibility of major currencies, including the credibility of the
issuing states’ commitment to maintaining purchasing power, the credibility of
the institutional arrangements, central banks and fiscal authorities, that
support the currencies, and the credibility of the underlying productive econo-
mies on which the currencies depend. The alternative arrangements that are
developing, including non-dollar bilateral arrangements, gold-based arrange-
ments, central bank digital currencies, large-scale stablecoin arrangements,
and other institutional innovations that may play roles in future monetary
systems. And the implications of monetary regime change, including the
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historical patterns of currency-system change, the specific risks that emerge
during transition periods, and the institutional and policy responses that have
characterized past transitions.

The cycle-position implications of the monetary dimension are central to
the framework’s analysis of the current period. The diagnostic framework’s
conclusion is that the current monetary system is in its late strain-and-adjust-
ment phase, with the succession to whatever next arrangement emerges lying
somewhere in the coming decades. The investor’s positioning for the mone-
tary dimension is therefore one of the principal strategic considerations, with
substantial implications for currency diversification, gold and precious-metal
positioning, and the structural composition of the portfolio.

The investor’s strategic response to monetary-dimension analysis includes
substantial diversification across currencies, with particular attention to the
currencies of structurally healthy economies; substantial allocation to gold
and other precious metals as structural insurance against monetary-system
transition; appropriate exposure to the emerging arrangements, with caution
about over-committing to specific institutional innovations that may not
become structurally important; and recognition that the monetary dimension’s
analysis affects every other dimension’s investment implications, because
every position is denominated in some currency and is affected by the mone-
tary system’s evolution.

16.8 Interdependencies and Integration

The six dimensions are not independent. Each dimension’s state affects every
other dimension’s state, and the integrated assessment must attend to these
interdependencies.

The political-legal dimension affects every other dimension: a deteriorating
political-legal environment compromises the economic conditions, through
regulatory unpredictability and property-rights erosion; the social conditions,
through institutional distrust; the technological conditions, through restric-
tions on technology flow; the ecological conditions, through inadequate policy
responses; and the monetary conditions, through the political risks of asset
holdings.
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The economic dimension affects every other dimension: economic stress
produces political pressures, compromising the political-legal dimension;
social pressures, compromising the social dimension; reduced investment in
technology and innovation, compromising the technological dimension;
reduced resources for environmental management, compromising the ecolog-
ical dimension; and pressures on the monetary system, compromising the
monetary dimension.

The social dimension affects every other dimension: social cohesion
supports political stability, supports economic activity, supports technological
adoption, supports environmental management, and supports monetary
system credibility. Social deterioration compromises all of these.

The technological dimension affects every other dimension: technological
capacity supports economic productivity, supports political effectiveness,
supports social arrangements, supports environmental management, and
supports the institutional infrastructure of the monetary system.
Technological stagnation compromises all of these.

The ecological dimension affects every other dimension over sufficient time
horizons: ecological constraints eventually impose themselves on economic
activity, political arrangements, social conditions, technological choices, and
monetary systems. The time horizon for these effects is longer than for most
other dimensions, but the effects are no less real for being slower.

The monetary dimension affects every other dimension: monetary system
stability supports political arrangements, supports economic activity,
supports social cohesion, supports technological investment, and supports
environmental management. Monetary system instability compromises all of
these.

The integration of the six dimensions into a coherent assessment of the
environment is one of the principal tasks of the strategic investor. The integra-
tion cannot be reduced to a simple weighted sum of the dimensions; it
requires the investor’s judgment about how the dimensions interact in the
specific environment under consideration and over the relevant time horizon.
The framework provides the structure; the investor’s competence provides
the integration.
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16.9 Late-Cycle Patterns Across the Dimensions
The framework’s analysis of the current period is that the late-cycle patterns
are present across all six dimensions in the major developed economies. The
pattern is not unique to any single dimension; it is a systemic pattern that
emerges from the interaction of the dimensions over the late conservation and
strain phases of the hegemonic cycle.

DIMENSION LATE-CYCLE PATTERN NOW VISIBLE

Political-legal Erosion of legal protections, increased state discretion,
political polarization, decline of institutional credibility,
expanded use of legal instruments for geopolitical
purposes

Economic High capital saturation, elevated debt levels, declining
productivity growth, financialization, real-financial
decoupling

Social Aging demographics, widening income and wealth
distributions, declining social cohesion, deteriorating
expectations and institutional trust

Technological Maturing innovation cycle, slowing productivity gains from
existing technologies, uncertainty about the next-wave
base innovation, displacement pressures on established
capital

Ecological Tightening resource constraints, particularly in energy,
policy contestation over environmental responses,
increasing climate-related stresses on productive activity

Monetary Late strain phase of the reserve-currency arrangement,
development of alternative arrangements, increased
political risk of major-currency holdings, monetary
expansion as policy response to multiple pressures
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The cumulative effect of these dimensional patterns is the late-cycle picture
that the diagnostic framework has developed: a system under multi-dimen-
sional structural strain, with the strains being mutually reinforcing rather than
separately addressable, and with the resolution of the strain requiring some
form of cycle release that the Aufschub and Bereinigung fork characterizes.

The strategic investor, operating within this multi-dimensional environment,
must develop the integrated assessment that the dimensional structure
supports, and must position the portfolio for the dynamics that the assess-
ment identifies. The framework provides the dimensional structure; the
strategic principles that the investor applies within that structure are the
subject of the next chapter.

We turn now, in Chapter 17, to the strategic principles drawn from military
and managerial traditions that apply to investment under late-cycle
conditions.
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C H A P T E R  1 7

Strategic Principles for Cycle
Transitions

Investment under late-cycle conditions shares its structure with
military and managerial strategic problems: irreducible uncer-
tainty, active participants, the primacy of position, and judgment
under incomplete information. This chapter draws twelve princi-
ples from those traditions and closes with the structure of an
actual strategic document.

17.1 Why Strategic Theory

A note on provenance. This chapter is derived from Cuno Pümpin and Maurice
Pedergnana, Strategisches Investment Management (SIM) (Bern: Haupt,
2008), which is also the source of the term this book uses for the frame as a
whole. Its structure, its reading of strategic management as the discipline
from which investment strategy should be drawn, and the ten elements of a
strategic document set out in Section 17.6 are theirs. The present author
worked on that material intensively at the beginning of his career, and the debt
is acknowledged here rather than distributed through the chapter in citations.
What is added here is the cycle-transition setting: the principles are restated
for an investor positioned against the saturation dynamics developed in Parts
II and III, which is not a problem the original addressed.

The conceptual frame developed in Chapter 15, strategic investment
management as an alternative to the standard asset-allocation paradigm,
invokes strategy as a central organizing concept. The invocation is not casual.
We are drawing on the substantial body of strategic thought that has been
developed over millennia in military, political, and managerial contexts, with
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the claim that this body of thought has direct relevance to the practice of
investment under late-cycle conditions.

The claim deserves justification. Investment, considered narrowly as the
allocation of capital across financial instruments, may not appear to have
much in common with military strategy or with the strategic management of
organizations. The instruments are different; the time horizons are different;
the institutional contexts are different.

The framework’s argument is that the appearance of difference is mislead-
ing at the level of structural analysis. Investment under late-cycle conditions
shares several structural features with military and managerial strategic prob-
lems: irreducible uncertainty about the future, active adversaries or, in the
investment case, active participants whose actions are part of the structural
condition the investor must navigate, the importance of position and timing,
the interaction of preparation and improvisation, and the central role of judg-
ment under conditions where complete information is unavailable. The strate-
gic traditions that have addressed these features in military and managerial
contexts therefore have direct application to the investment problem, with
appropriate adaptation to the specifics.

This chapter develops the application. We draw on three principal strategic
traditions: the classical military-strategic tradition of Sun Tzu and Clausewitz,
with the Battle of Salamis as a structural case study; the modern managerial-
strategic tradition of the St. Gallen school of systems management; and the
synthesis of these traditions in the practical strategic principles that the
framework has developed and deployed over the past decade. The chapter
concludes with the structure of an actual investment-strategy document, illus-
trating how the strategic principles translate into concrete strategic
positioning.

17.2 Classical Military Strategy and Its Investment
Application

The classical tradition of military strategy has its principal foundations in two
works separated by approximately two thousand years: Sun Tzu’s Art of War,
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nt in style and structure, Sun Tzu’s being aphoristic and structured around
principles, Clausewitz’s discursive and structured around analytical cate-
gories, but they share a common attention to the structural features of strate-
gic problems under conditions of uncertainty and active opposition.

We extract from these works several principles that translate directly to
investment under late-cycle conditions.

The primacy of position over engagement. Sun Tzu’s central insight is that
strategic problems are largely determined by position before engagement
begins. The general who wins a battle makes many calculations in his temple
before the battle is fought; the general who loses a battle makes but few
calculations beforehand. The implication for investment is that the principal
determinant of investment outcomes is the strategic position established
before the relevant events unfold, not the tactical responses made during the
events. An investor who is positioned for cycle-release dynamics through
appropriate diversification, defensive instruments, and strategic preparation
will navigate the events successfully regardless of the specific tactical choices
made during them; an investor who is positioned inappropriately will struggle
regardless of tactical responsiveness.

The choice of terrain. Sun Tzu devotes substantial attention to the analysis
of terrain; the structural conditions under which the engagement will take
place. The implication for investment is that the choice of terrain, the jurisdic-
tions in which capital is deployed, the asset classes in which positions are
taken, the institutional context within which the investor operates, has
substantial impact on outcomes. An investor operating in unfavorable terrain,
saturated jurisdictions with deteriorating political-legal conditions, asset
classes whose returns depend on conditions that are eroding, institutional
contexts that constrain strategic flexibility, faces a much more difficult prob-
lem than an investor operating in favorable terrain, regardless of the specific
tactical choices.

Intelligence and counter-intelligence. Sun Tzu’s emphasis on the gather-
ing and protection of information has direct application to investment analysis.
The investor’s information advantage, the diagnostic framework’s analysis, the
proprietary research, the specific knowledge of investments, is a structural
asset that requires development and protection. The framework’s diagnostic
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apparatus, developed over the past decade at the SIM Research Institute, is
an example: it provides analytical capabilities that the standard apparatus
does not provide, and it represents intellectual capital that has been built over
time through deliberate development.

Clausewitz’s friction and the role of judgment. Clausewitz’s concept of
friction, the cumulative effect of small unforeseen events that make actual
strategic action different from the ideal, has direct application to investment.
The investment process under late-cycle conditions involves substantial fric-
tion: data is uncertain, signals are mixed, the actions of other participants are
unpredictable, the policy environment is contested. The investor’s judgment,
the application of strategic principles to the specific conditions, with the
awareness that no analytical apparatus can eliminate the friction, is the princi-
pal determinant of strategic effectiveness under these conditions.

The interaction of preparation and improvisation. The classical tradition
emphasizes that strategic effectiveness depends on the interaction of careful
preparation with the willingness and capacity for improvisation when condi-
tions warrant. The implication for investment is that the strategic frame’s posi-
tioning must be combined with the willingness and capacity for tactical
response to specific developments. The strategic positioning provides the
framework; the tactical response operates within and adapts the framework
as conditions evolve.

17.3 The Battle of Salamis as Structural Case Study

The Battle of Salamis, 480 BCE, in which the Greek alliance defeated the
substantially larger Persian fleet under Xerxes I, provides a structural case
study that illustrates several of the principles developed above. The battle has
been analyzed extensively in the military-history literature; we focus here on
the features that illustrate the principles relevant to investment.

The Persian fleet substantially outnumbered the Greek fleet. By the stan-
dard quantitative analysis available at the time, the Persians should have
prevailed. The Greek commanders, particularly Themistocles, recognized that
the standard analysis would not produce a Greek victory, and adopted a differ-
ent strategic approach.
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The choice of terrain. The Greeks chose to engage in the narrow strait of
Salamis rather than in the open sea. The choice of terrain neutralized the
Persian numerical advantage, because the narrow strait could accommodate
only a limited number of ships in active engagement at any time. The principle
applied: the choice of where to engage substantially determined the outcome,
with the choice being made before the engagement based on the analysis of
the structural conditions.

The exploitation of the adversary’s structural weaknesses. The Persian
fleet was a polyglot assemblage drawn from across the empire, with limited
cohesion and uncertain command relationships. The Greek fleet, while
smaller, was more cohesive in command structure and more uniform in equip-
ment and training. The Greek strategy exploited these structural differences:
in the close-quarters engagement of the strait, the Greek cohesion was deci-
sive while the Persian numerical advantage was neutralized.

The use of intelligence and deception. Themistocles is reported to have
sent a deceptive message to Xerxes suggesting that the Greek fleet would
attempt to flee, inducing the Persian fleet to enter the strait in pursuit. The
deception worked because it exploited the Persian commanders’ expectations
about Greek behavior. The principle applied: intelligence about the
adversary’s expectations was used to shape the conditions of engagement.

The recognition of when to engage. The Greek decision to engage at
Salamis was made after considerable contestation among the Greek allies;
many advocated for retreating further. The argument of Themistocles for
engaging at Salamis prevailed on the basis of the structural analysis of the
conditions. The principle applied: the timing of engagement was a strategic
choice, not a forced response.

The investment analogue is direct. An investor facing late-cycle conditions
in saturated jurisdictions cannot expect to prevail through quantitative scale,
meaning more positions and more diversification within the existing terrain, or
through tactical responsiveness alone. The strategic approach requires choos-
ing the terrain, the jurisdictions, the asset classes, the institutional contexts,
that favor the investor’s structural strengths; exploiting the structural weak-
nesses of the late-cycle dynamics; using the diagnostic framework’s analytical
advantages to shape the conditions of engagement; and recognizing the
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timing of strategic shifts based on structural analysis rather than on tactical
signals.

17.4 The St. Gallen Tradition of Strategic Management
The classical military tradition is complemented, for investment-management
purposes, by the modern managerial-strategic tradition. The tradition has
multiple strands; the strand most relevant to the framework is the St. Gallen
Management Model developed by Hans Ulrich, Walter Krieg, and subsequent
generations of researchers at the University of St. Gallen. The model has been
influential in European corporate strategy and has shaped substantial parts of
the Swiss institutional-investment tradition that the SIM Research Institute
draws upon.

Within that tradition one contribution bears directly on how this framework
treats capital, and it deserves naming rather than absorbing into the general
account. Cuno Pümpin, whose work on strategic excellence positions and on
the dynamics of value creation was developed at St. Gallen and carried into
practice, made two moves the framework relies on.

The first is the strategic excellence position: the proposition that durable
advantage rests on a small number of capabilities built deliberately over long
periods, rather than on a broad portfolio of adequate ones. The capability is
the asset; the returns are its consequence. Part VI takes that literally, treating
expertise and network as stocks that are invested in, that yield a flow, and that
decay when neglected, which is Pümpin’s proposition stated as a state
variable.

The second is his account of dynamic value creation through multiplica-
tion and leverage, in which an established position is used to open positions
that were previously unreachable. That is the same structure as the coupling
of Section 29.3, where competence and resources raise the ceiling on network
rather than merely moving a firm along a fixed curve. Pümpin’s observation
that the decisive investments are those which change what becomes possible,
not those which optimize what is already being done, is the managerial state-
ment of a claim this book makes mathematically in Chapter 8 about innovation
shifting the saturation level.
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We note the lineage because it matters for how the framework should be
read. Its treatment of non-financial capital is not an analogy imported from
finance into life planning. It comes from a managerial tradition that had
already established capability as an asset and ceiling-raising as the object of
strategy, and the framework’s contribution is to give that tradition a dynamical
form and a solvable objective.

The principal contributions of the St. Gallen tradition to the framework’s
strategic apparatus are several.

The systems-theoretic perspective. The St. Gallen tradition treats organi-
zations as complex adaptive systems operating in complex adaptive environ-
ments, with strategic management being the structured response to this
complexity. The implication for investment is that the investor’s portfolio is
itself a complex adaptive system operating in a complex adaptive environ-
ment, with strategic management being the structured response to the
complexity. The investor is not solving an optimization problem with known
inputs and known objective functions; the investor is managing a complex
system in a complex environment, with the strategic apparatus providing the
structure for the management.

The integration of structure and process. The St. Gallen tradition empha-
sizes that strategic management requires both structural elements, the orga-
nizational arrangements, the resource commitments, the institutional posi-
tions, and process elements, the decision-making procedures, the information
flows, the adaptive responses. The implication for investment is that the
strategic frame requires both: the structural elements of the portfolio, mean-
ing the allocation across jurisdictions, asset classes and instruments, and the
process elements of the investment management, meaning the ongoing
analysis, the periodic reassessment, and the strategic responses to
developments.

The multi-stakeholder analysis. The St. Gallen tradition recognizes that
organizations operate with multiple stakeholders whose interests must be
integrated into the strategic management. The implication for investment,
particularly for institutional investors, is that the strategic apparatus must
integrate the interests of multiple stakeholders: the ultimate beneficiaries of
the assets, the institutional principals, the regulatory authorities, and the
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broader public considerations. The integration is not always easy, and the
strategic management must navigate the inevitable tensions between the
stakeholders’ interests.

The recognition of qualitative considerations. The St. Gallen tradition
explicitly recognizes that strategic management cannot be reduced to quanti-
tative apparatus alone; qualitative considerations, the credibility of relation-
ships, the trust between counterparties, the cultural conditions of the environ-
ment, the strategic intuitions that experience develops, are essential elements
of effective strategic management. The implication for investment is that the
strategic frame’s integration of qualitative and quantitative considerations,
developed in Chapter 15, has its intellectual foundation in the broader strate-
gic-management tradition.

The St. Gallen tradition’s contribution to the framework is, in summary, the
structured approach to managing complex systems in complex environments,
with the explicit integration of quantitative apparatus, qualitative considera-
tions, structural elements, and process elements. The contribution is not
narrowly investment-specific, but it provides the broader conceptual structure
within which the framework’s specific investment-management apparatus
operates.

17.5 Strategic Principles for the Investor

We now articulate the specific strategic principles that the framework has
developed and deployed in operational practice. The principles draw on the
classical military tradition, the St. Gallen managerial tradition, and the experi-
ence of the SIM Research Institute’s work with institutional investors over the
past decade. The principles are not exhaustive; they are the principal organiz-
ing themes of the framework’s strategic apparatus.

Principle 1: Concentration of competence in chosen focus areas

The investor cannot competently engage with every investment opportunity in
every jurisdiction in every asset class. The strategic principle is to concentrate
the investor’s developed competence in chosen focus areas, with broader
exposure, where it is desired, coming through investments in managers or
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instruments whose own competence covers the additional areas. The princi-
ple echoes Sun Tzu’s emphasis on the choice of terrain: the investor’s terrain
is determined by where the investor’s competence is concentrated, and the
strategic effectiveness is highest when the investor operates within the
chosen terrain.

The principle is striking in how thoroughly the standard finance literature
has rejected it. The mean-variance framework treats concentration as the
principal source of avoidable risk, and the standard apparatus is built around
the maximization of diversification subject to expected-return targets. The
strategic-management literature, by contrast, has treated concentration of
forces as a central principle since at least the Napoleonic era: the actor who
concentrates resources at a decisive point achieves local superiority and
breaks through, even at the cost of weakness elsewhere along the line.

The successful investors of the modern era have consistently applied the
concentration principle in ways that violate the standard apparatus. John
Maynard Keynes, in his investment career at King’s College Cambridge, advo-
cated explicitly for concentrated portfolios and treated diversification as an
admission that the investor had no genuine insight into specific investments.
Warren Buffett has stated his view that an investor’s lifetime portfolio should
consist of at most twenty key investments, and that the requirement for so
few selections should be the principal discipline guiding the analysis.
Boutique active managers including Longleaf Partners, Oakmark Capital, and
Tweedy Browne have operated with concentrated portfolios over multi-
decade periods with superior long-run results. In the Swiss context, the prac-
tice of Martin Bisang at Bank am Bellevue, with typical portfolios of six to eight
positions, has produced sustained outperformance over more than two
decades.

The strategic principle is operationally clear. An investor whose competence
is in real estate in specific jurisdictions should concentrate the portfolio’s real-
asset exposure in those jurisdictions, with broader real-asset exposure, where
it is desired, coming through diversified real-asset funds operated by
managers with broader competence. An investor whose competence is in
productive equity in specific sectors should concentrate the portfolio’s equity
exposure in those sectors, with broader equity exposure coming through
diversified equity instruments. The investor’s competence is the structural
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asset; the portfolio is built around it rather than spread thinly across areas
where the investor has no competence.

Principle 2: Build on strengths, develop capabilities

Strategic effectiveness is principally a function of capabilities developed
through deliberate focus, not a function of avoiding weaknesses through
diversification. The principle traces to Napoleon’s recognition that the speed
at which guns could be loaded and troops could be repositioned were decisive
capabilities that could be developed through intensive training, and that these
capabilities, once developed, became the structural foundation for strategic
victories that the standard analysis of force composition would not have
predicted.

The principle is structurally important for investment because it specifies
what the investor should actually be doing with the time and resources that
the investment activity consumes. The standard framework treats the investor
as a passive recipient of advisor recommendations, with the investor’s own
competence treated as essentially irrelevant to the strategic outcome. The
framework’s view is the opposite: the investor’s competence is the principal
determinant of the strategic outcome, and the time and resources devoted to
developing that competence are the principal strategic investments.

The strategic-management literature has, since Cuno Pümpin’s
Management strategischer Erfolgspositionen [Management of strategic
success positions], first published in 1982 and revised in 2005, treated capa-
bilities as the central organizing concept of strategic management. A strategic
success position is a capability that allows the actor to achieve superior
results relative to competitors; it is the structural asset around which strategy
is built. The concept was later popularized internationally by Hamel and
Prahalad as core competences, with the same underlying recognition that
organizational capabilities are the principal sources of sustained competitive
advantage.

For the investor, the relevant capabilities include substantive investment
knowledge in the focus areas, meaning the specific sectors, jurisdictions,
instruments, or asset classes the investor has chosen; general economic-and-
financial-analysis capabilities, meaning the analytical framework within which



STRATEGIC INVESTMENT MANAGEMENT

267

specific investment decisions are made; access to and evaluation of network
relationships, meaning the people through whom information and opportuni-
ties flow; and discipline through cycle transitions, meaning the willingness and
capacity to maintain strategic positioning when conventional signals point in
opposite directions. Each capability is developed through deliberate effort
over extended periods; none is provided by the standard apparatus.

An illustrative case: a former manager of a biotechnology firm uses his
accumulated knowledge of the biotech industry as the structural foundation
for his investment activity. His portfolio is concentrated in both listed and
unlisted biotech investments. His ability to evaluate specific opportunities, to
identify substantive scientific advantages, to assess management quality, to
anticipate clinical-trial outcomes, and to estimate market potential, comes
from years of operational experience that cannot be replicated by even the
most sophisticated outside research. His network within the biotech industry
provides access to opportunities and to early signals that the broader market
cannot match. The portfolio reflects the strategic deployment of his developed
capabilities; it is built around what he can actually do better than competitors,
not constructed from generic exposure to publicly available instruments.

Principle 3: Management of network relationships

Investment competence is supported by the network of relationships through
which the investor accesses information, opportunities, and execution capa-
bilities. The principle is to actively manage the network: to develop relation-
ships with managers, advisors, counterparties, and other participants whose
own competence supplements the investor’s. The network is a structural
asset that requires deliberate development and maintenance.

The principle has deep roots in the classical strategic tradition. Sun Tzu’s
emphasis on intelligence-gathering, knowing the adversary, knowing the
terrain, knowing the conditions that will shape engagement, depends on the
network of relationships through which information flows. The principle was
carried forward into the modern strategic-management literature by the
network-economics work of Albert-László Barabási in Linked, Steven Strogatz
in Sync, and Duncan Watts in Six Degrees, which established the structural
role of networks in complex dynamic systems. Financial markets, as complex
dynamic systems, are particularly subject to network effects, and the



STRATEGIC INVESTMENT MANAGEMENT

268

investor’s network position is correspondingly important to strategic
effectiveness.

The network provides three distinct kinds of value. First, information flow:
contacts with substantive expertise in specific areas provide signals about
trends, opportunities, and risks that public sources cannot match. Second,
opportunity access: many of the most attractive investment opportunities,
private placements, distressed situations and co-investment structures, are
accessible only through specific networks and would not appear to a generic
investor regardless of the analytical resources deployed. Third, validation and
execution: network relationships provide both the validation of specific invest-
ment theses, through people who have direct knowledge of the situation, and
the execution capabilities, managers, advisors and counterparties, through
which specific positions can be established.

The practical implication is that substantial time and attention should be
devoted to network development. This deserves emphasis because it cuts
against the prevailing institutional structure of the investment-management
industry, in which the investor’s time is treated as the input to a relationship
with a single primary advisor who is presumed to provide all required network
access. The framework’s view is that the investor’s own network is the struc-
tural asset; the advisor relationship is one component of the network, valuable
but not exclusive. Investors who treat the advisor as the entire network limit
their strategic options to those the advisor can perceive and access; investors
who maintain broader networks have correspondingly broader strategic
options.

Principle 4: Seek simplicity

Strategic effectiveness depends on the capacity to maintain focus through
complexity. The principle is to actively seek simplicity in strategic formulation,
accepting that the underlying environment is complex but recognizing that the
strategic response should be structured around a small number of central
commitments that can be maintained consistently over time.

The principle stands in tension with the natural tendency of analytical appa-
ratus to proliferate complexity. Each additional consideration the analysis can
incorporate appears, in the moment, to improve the resulting decision; the



STRATEGIC INVESTMENT MANAGEMENT

269

accumulation of additional considerations, however, eventually produces an
analytical apparatus too complex to be applied consistently in operational
practice. The strategic response is to discipline the analytical apparatus
toward the central considerations and to treat additional considerations as
belonging to the tactical level rather than the strategic.

The simplicity principle has practical implications for the investor’s strate-
gic-investment document, discussed in Section 17.6. The document should be
short enough to be read and internalized as a coherent whole; if the document
is so detailed that it cannot be held in mind, it cannot perform its function of
orienting decisions. The framework’s experience is that a strategic-investment
document of 15 to 25 pages is typically appropriate; documents of 60 to 80
pages, common in institutional practice, exceed the threshold at which the
document can perform its strategic function.

Principle 5: Indirect approach, go around the competition

The classical strategic tradition recognizes that direct engagement with a
strong adversary is rarely the optimal strategy; the indirect approach, which
engages where the adversary is weak or absent, generally produces superior
results. The principle was articulated by Sun Tzu, developed by Liddell Hart in
the modern military-strategic literature, and applied extensively in business
strategy by W. Chan Kim and Renée Mauborgne under the framing of blue
ocean strategy.

The investment application is direct. In late-cycle conditions in saturated
jurisdictions, the conventional investment universe is intensely competitive:
many investors deploy substantial analytical resources against the same
instruments, with the resulting prices reflecting much of the available infor-
mation. The investor who attempts to outperform within this intensely
competitive arena faces structural headwinds; the analytical edge required to
extract superior returns is substantial and difficult to maintain. The strategic
alternative is to operate in areas where the competitive intensity is lower:
build-up economies whose instruments are less covered by Western analyti-
cal apparatus, alternative asset classes whose institutional infrastructure is
less developed, and specific situations, distressed credit, restructuring trans-
actions and special situations, whose complexity limits the field of competing
analysis.
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The principle has institutional consequences. Investment institutions that
have developed substantial scale typically operate in the conventional
universe by structural necessity: their assets under management are too large
to be deployed effectively in less-liquid alternative areas. The opportunity for
the indirect approach is, paradoxically, more available to medium-sized insti-
tutions and individual investors than to the largest institutional investors. The
strategic implication is for investors of medium scale to consider the strategic
advantages of their scale, since they can pursue opportunities the larger insti-
tutions cannot, rather than to attempt to compete with the larger institutions
on the larger institutions’ chosen terrain.

Principle 6: Optimize timing

The strategic-management tradition recognizes that the timing of strategic
action is itself a strategic variable. Early action in an emerging area can
capture substantial value that later action cannot; late action in a mature area
faces diminishing returns. The principle requires the investor to attend to the
cycle position of the various asset classes and instruments under considera-
tion, and to time strategic positions to the cycle conditions.

The principle relates directly to the framework’s broader analysis of cycle
dynamics. The cycle-conditional return profiles developed in Part V identify,
for each major asset class, the regime conditions under which the class
produces superior returns and the conditions under which it underperforms.
The strategic timing principle is to position into asset classes during the
regime conditions that favor them and to reduce positions as those conditions
are coming to an end. The principle is operationally challenging because
regime transitions are not always clearly identifiable in advance, but the
framework’s diagnostic apparatus provides the structural information that
supports informed timing judgments.

A clear historical illustration is the Yale Endowment under David Swensen.
The endowment’s strategic positioning has shifted substantially across
decades, with each shift representing a strategic timing decision. The early
1990s shift toward alternative assets, private equity, hedge funds and real
assets, was made when those asset classes were structurally undervalued
because of their illiquidity and limited institutional coverage; the shift
produced substantial outperformance through the subsequent two decades.
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Subsequent shifts within the alternative-assets allocation, toward specific
sub-categories, venture capital in certain periods and real assets in others,
represented further strategic timing decisions within the broader allocation.
The endowment’s success was substantially a function of these timing deci-
sions, which the standard mean-variance optimization would not have
produced.

The venture capital and private equity asset class illustrates the timing prin-
ciple particularly sharply. Investments in early-stage technology companies,
Google, Yahoo, Skype, and more recently Stripe and OpenAI, were available
only during specific brief windows; missing the window meant not being able
to participate at the early-stage valuations, with only post-listing entry at
substantially higher multiples remaining as a possibility. The first-round
investors in these companies were rewarded with multiples in the hundreds or
thousands over the subsequent years; investors who hesitated even briefly
were left with the post-listing returns that, while substantial, were a small
fraction of the early-stage returns. Timing is decisive in venture investments; it
can also be decisive in other asset classes where the structural conditions
create narrow windows of opportunity.

Principle 7: Ensure efficiency, manage costs

Strategic resources are always scarce. The general who deploys his troops
inefficiently loses to the general who deploys his troops efficiently, even when
the troop counts are comparable; the business strategist who incurs higher
costs than necessary loses to the strategist who achieves the same objectives
with lower costs. The principle applies directly to investment, where the costs
of asset management, direct fees, transaction costs, taxes and opportunity
costs, can substantially reduce the realized returns relative to gross returns.

The cost dimension is undertreated in the standard investment literature.
Standard apparatus typically reports gross returns and compares them across
investment alternatives, with cost considerations treated as a secondary
adjustment to be made by the investor. The framework’s view is that costs are
first-order strategic considerations. Asset management fees of 1 to 2 percent
per year, combined with the various other costs of investment activity,
custody, transaction costs, taxes on realized gains, and the opportunity cost of
capital deployed in suboptimal structures, can easily reach 3 to 5 percent of
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the portfolio value per year. Against a gross expected return of 8 to 10
percent, the cost burden is 30 to 50 percent of the gross return, a substantial
fraction.

The compounding consequences are more substantial than the single-
period costs suggest. A 1 percent annual cost reduction, compounded over 30
years, increases the terminal wealth by approximately 35 percent relative to
the higher-cost alternative. The strategic principle is therefore to design the
investment structure for cost efficiency: to use low-cost passive vehicles
where the excess return is not justifying the fees, to negotiate favorable fee
structures in active relationships, to use legal-and-tax structures that mini-
mize the unnecessary tax burden, and to consolidate the operational arrange-
ments to capture scale economies.

Principle 8: Leverage where appropriate

The strategic-management tradition recognizes that leverage, the use of addi-
tional resources to amplify the impact of the strategic action, can be a power-
ful element of strategic effectiveness when applied with appropriate disci-
pline. The principle is established in physical analogues, the jiu-jitsu principle
of using the adversary’s force, the lever-and-fulcrum mechanics of physical
leverage, and in financial applications, the use of borrowed capital to amplify
returns on equity capital.

The principle is, in finance, both well-known and frequently misused. The
use of leverage to amplify positions in asset classes where the investor has
genuine analytical advantage is structurally appropriate; the same use of
leverage in asset classes where the investor has no advantage is structurally
inappropriate. The Swiss tradition of leveraged residential real estate owner-
ship, typically 30 percent equity and 70 percent debt, has been a structural
success because the underlying real-estate market has produced reliable
returns over extended periods and because the leverage is applied to an asset
class with which Swiss investors have substantial expertise. The same lever-
age applied to securities portfolios through Lombard credits is more question-
able, because the investor’s analytical advantage in the underlying securities
is typically limited.
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Professional applications illustrate the principle’s appropriate use. The
leveraged-buyout segment of private equity uses substantial leverage as a
core element of the strategic approach: the leverage amplifies returns on the
equity capital, the debt service disciplines the management of the acquired
company, and the tax shield from interest deductibility improves after-tax
outcomes. The combination produces returns that the equity-only structure
could not match. The leverage is appropriate because the leveraged-buyout
firms have developed substantial expertise in identifying companies whose
cash flows can support the debt structure, in managing the operational
improvements that justify the acquisition premium, and in timing the exits to
capture the value created. The expertise is the structural foundation; the
leverage is the amplification.

Principle 9: Actively manage risk

Risk management in the framework’s view is not the variance-minimization
apparatus of standard finance; it is the active management of the structural
exposures that the strategic positioning involves. The principle is to identify
the specific structural risks the portfolio is exposed to, currency risks, jurisdic-
tional risks, sector risks, counterparty risks and regulatory risks, and to
manage each exposure through specific instruments designed for the specific
risk.

The principle is operationally important because the standard variance-
based risk apparatus does not identify the structural risks that matter most
under late-cycle conditions. A portfolio whose variance is well-managed in
normal conditions can be structurally exposed to specific cycle-release
scenarios that the standard apparatus does not represent. The framework’s
risk management is therefore structural rather than statistical: it identifies the
specific scenarios under which the portfolio could experience substantial
losses, evaluates the probability and magnitude of those scenarios, and struc-
tures defensive positions specifically against those scenarios.

The defensive positions are typically specific instruments rather than diver-
sified portfolios: physical gold in segregated holdings for currency-system
disruption scenarios, productive farmland in stable jurisdictions for inflation
scenarios, specific currency exposures for jurisdictional-risk scenarios, and
specific hedging instruments for specific market scenarios. Each instrument is
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selected for its structural appropriateness to the specific risk; the cost of the
position is justified by the structural protection it provides under the specific
scenario.

Principle 10: Realize innovation

Strategic effectiveness depends, over time, on the capacity to recognize and
adopt structural innovations that change the conditions of competition. The
principle applies in investment as in other strategic domains: investors who
continue to apply analytical apparatus appropriate to past conditions face
progressive obsolescence as the conditions evolve; investors who adopt
analytical apparatus appropriate to current and emerging conditions maintain
strategic effectiveness across the transitions.

The framework itself is, in this sense, an instance of the innovation princi-
ple. The standard apparatus of investment theory was developed for the
conditions of the post-war period, stable hegemonic dominance, predictable
cycles, reliable institutional frameworks, and those conditions have eroded
substantially over the recent decades. The framework provides an analytical
apparatus more appropriate to the late-cycle conditions of the current period:
explicit treatment of capital saturation, hegemonic cycles, monetary-system
dynamics, and regime-conditional returns. Investors who adopt the frame-
work gain analytical capabilities appropriate to the actual conditions;
investors who continue with the standard apparatus face the progressive
obsolescence its conditions imply.

The innovation principle therefore implies an ongoing strategic orientation:
the investor should continuously monitor the structural conditions of the
investment environment and adapt the analytical apparatus accordingly. The
framework presented in this book is not a final apparatus but a current one;
the framework’s own evolution over the coming decades will respond to the
conditions that emerge. The investor’s strategic orientation includes the will-
ingness to participate in this evolution rather than treating any particular
analytical apparatus as definitive.
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Principle 11: Deployment of personal and capital resources

The investor’s strategic effectiveness depends on the deployment of two
distinct kinds of resources: the investor’s personal resources, meaning time,
attention and judgment, and the investor’s capital resources, meaning the
funds available for investment. The principle is to deploy both kinds of
resources deliberately, with attention to the strategic objectives that each is
intended to support.

The principle has practical implications for how the investor uses time. The
investment process requires substantial time for analysis, decision-making,
and ongoing engagement with positions. An investor who delegates these
activities to others without retaining the strategic decisions is not operating
under the strategic frame; the strategic decisions are the investor’s responsi-
bility, requiring the investor’s personal resources for their execution. The capi-
tal resources support the strategic decisions, but they are not a substitute for
the personal resources.

Principle 12: Discipline through cycle transitions

The most challenging strategic problem for the investor is the maintenance of
strategic positioning through cycle transitions, when the standard signals
point in directions that contradict the strategic analysis. The principle is to
maintain the discipline of the strategic frame through the transition, accepting
the short-term costs relative to the standard alternatives in order to capture
the long-term strategic benefits.

The principle has practical implications for how the investor responds to
transition-period developments. When the diagnostic framework’s analysis
indicates a cycle transition is approaching, the strategic position must be
established before the transition is widely recognized; once the transition is
widely recognized, the favorable conditions for establishing the position have
largely been lost. The investor’s competence includes the willingness to act on
the strategic analysis ahead of the conventional recognition, accepting the
short-term discomfort of departing from the conventional positions.

These twelve principles do not constitute an exhaustive theory of invest-
ment strategy; they are the principal organizing themes that the framework
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has developed and deployed in operational practice. The principles comple-
ment each other: the concentration principle and the capability-development
principle together define the structural foundation; the network principle and
the timing principle define the dynamic operational elements; the simplicity
and the indirect-approach principles define the structural discipline; the effi-
ciency, leverage, and risk-management principles define the operational disci-
pline; the resource-deployment and transition-discipline principles define
what the investor must personally supply; and the innovation principle defines
the long-term strategic orientation. The complete set provides the strategic
apparatus within which the strategic frame operates.

17.6 The Strategic-Investment Document
The strategic principles articulated above operate at the level of general orien-
tation. For practical application, they must be translated into a concrete
strategic document that articulates the investor’s specific strategic position-
ing. The structure of such a document is itself part of the framework’s contri-
bution to strategic-investment practice.

We articulate the structure here in ten elements, drawing on the family-
office strategy example of Pümpin and Pedergnana, Strategisches Investment
Management and on the SIM Research Institute’s experience with institutional
clients. The document is not the same as a standard investment policy state-
ment; it is more substantive and more strategic, addressing the structural
positioning rather than the operational rules.

Guiding idea, the Leitidee. The fundamental purpose of the investor’s
capital deployment, articulated as a guiding concept that orients all subse-
quent strategic choices. For a family office, the guiding idea might be the
assurance of financial independence and prosperity for the family across
generations, with the development of the foundation for entrepreneurial activ-
ity by subsequent generations. For an institutional investor, it might be the
preservation of real purchasing power for the beneficiaries across the struc-
tural horizon, with appropriate income generation for current obligations. The
guiding idea is not a return target; it is the strategic orientation that gives
meaning to the more specific objectives.
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Key objectives of the investment strategy. The specific quantitative and
qualitative objectives that the strategy is designed to achieve. The objectives
derive from the guiding idea but are stated in operationally testable terms:
real-return preservation across the structural horizon, income generation of a
specific amount per year, maintenance of diversification across specified
dimensions, maximum drawdown of a specified percentage under specified
scenarios.

Strategic competencies to be developed. The specific competencies that
the investor needs to develop or maintain in order to execute the strategy
effectively: the capability to identify and evaluate direct investment opportuni-
ties in specified sectors or jurisdictions, network access to specific kinds of
opportunities, and the capability to assess specific kinds of risks. The strategic
competencies are the investor’s structural assets; the strategy depends on
their development.

Fundamental structure of the portfolio. The high-level allocation across
the major categories: focus investments comprising 50 to 70 percent of capi-
tal, hedging investments comprising 5 to 10 percent, a hedge fund portfolio
comprising 10 to 15 percent. The fundamental structure is the strategic posi-
tioning at the most aggregated level.

Focus investments. The specific concentration areas where the investor’s
competence is deployed. The detailed strategy for each focus area, including
the criteria for opportunity selection, the size of commitments, and the
management of the investments.

Hedging investments. The defensive positions that protect against the
worst-case scenarios. The specific instruments, the size of commitments, and
the conditions under which they are maintained or rebalanced.

Other investments. The remaining portfolio components, including the
broader diversified exposure to asset classes not covered by the focus areas,
with the criteria for selection and management.

Network and coalitions. The strategic relationships that support the
investment strategy. The specific networks that are to be developed and main-
tained, the criteria for relationship development, and the deployment of
resources in support of the network.
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Resource deployment. The deployment of the investor’s personal and
capital resources. The time commitment of the investor, the staff and infra-
structure supporting the investment activity, and the budget for analysis and
other supporting activities.

Legal and tax structuring. The legal-and-tax arrangements that support
the strategy. The choice of jurisdictions for asset holdings, the legal structures
for holding investments, and the tax planning that affects after-tax returns.

The ten-element structure is comprehensive without being exhaustive;
specific investors will have additional elements that their specific circum-
stances require. The structure provides the architectural foundation within
which the strategic document is developed.

The family-office strategy example developed in Pümpin and Pedergnana,
Strategisches Investment Management illustrates how the ten elements inte-
grate into a concrete strategic document. The family office example is for an
investor of significant scale, over 100 million Swiss francs in invested assets,
with multi-generational objectives, focus on direct investments and private
equity, and substantial hedging through cash and highly-rated bonds and
through a diversified hedge fund portfolio. The example is illustrative rather
than prescriptive; investors with different circumstances will produce different
documents, but the structural elements will be the same.

We have now articulated the conceptual frame for strategic investment
management in Chapter 15, the multi-dimensional environment analysis that
informs the strategic positioning in Chapter 16, and the strategic principles
and the strategic-document structure that translate the analysis into concrete
positioning in this chapter. The strategic apparatus is, in this triad, substan-
tially developed. The remaining chapter of Part IV addresses the specific
question of where investment returns come from: the three sources of return
whose relative dominance shifts predictably across the cycle, and which
provides the link from the strategic apparatus to the operational apparatus of
Part V.

We turn now to that chapter.
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C H A P T E R  1 8

The Origin of Returns

Any investment return decomposes into three sources: change in
valuation, supply expansion, and productivity growth. Their rela-
tive dominance shifts predictably across the cycle. Applied to the
present period, the decomposition says something the surface
appearance denies.

18.1 The Decomposition

The strategic apparatus developed in the preceding chapters of Part IV
provides the general frame within which the investor’s specific portfolio deci-
sions are made. The operational apparatus developed in Part V provides the
specific tools, the curve optimization framework, the regime-conditional
return distributions, and the constraint structure, through which the strategic
frame is translated into concrete portfolios. The bridge between the strategic
and the operational apparatus is the analysis of where investment returns
actually come from: the structural decomposition of returns into their
constituent drivers, with the implications for how returns are generated under
different cycle conditions.

The bridge is conceptually important. The standard apparatus treats returns
as a single quantity to be optimized, with the optimization apparatus produc-
ing the allocation that maximizes the quantity for the specified risk level. The
standard treatment obscures the structural fact that returns come from differ-
ent sources, that the sources have different dynamics under different condi-
tions, and that the relative contribution of each source to the overall return
shifts predictably across the cycle structure. The framework’s analysis recov-
ers this structural picture, with substantial implications for how returns can be
analyzed, evaluated, and managed.
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We argue, in this chapter, that any investment return can be decomposed
into three principal sources: change in valuation, meaning changes in how
market participants value the underlying claims; supply expansion or contrac-
tion, meaning changes in the available supply of capital or claims; and produc-
tivity growth, meaning changes in the actual productive output that backs the
claims. The three sources have distinct economic interpretations, distinct
dynamics, and distinct relationships to the cycle structure. Their relative
contribution to the overall return shifts predictably across the cycle, with each
cycle phase being characterized by a particular dominant driver.

The decomposition has direct implications for portfolio construction.
Different asset classes have their returns generated by different drivers in
different proportions. A portfolio that is appropriate to one cycle phase, in
which one driver dominates, may be inappropriate to a different cycle phase,
in which a different driver dominates. The curve optimization framework of
Part V is built around the regime-conditional return distributions that this
decomposition supports, and the structural understanding of where returns
come from is essential for the operational deployment of the framework.

18.2 The Three Return Drivers

We articulate each of the three drivers in turn, with attention to its economic
interpretation, the structural conditions under which it dominates, and the
implications for asset-class behavior.

Driver 1: Change in valuation

The change-in-valuation driver captures the effect of changes in how market
participants value the underlying claim. An equity position whose underlying
earnings remain constant can produce positive returns through valuation
expansion, where the market is willing to pay more for the same earnings, or
negative returns through valuation contraction, where the market is willing to
pay less. The driver operates similarly for bonds, through changes in credit
spreads and changes in inflation expectations affecting yield curves; for real
estate, through changes in capitalization rates; for commodities, through
changes in storage premiums or convenience yields; and for currencies,
through changes in exchange rates not driven by inflation differentials.
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The change-in-valuation driver is structurally tied to the behavior of market
participants: to their expectations, their risk preferences, their available capi-
tal, and their alternatives. Valuation changes are not principally driven by
changes in the underlying productive activity; they are driven by changes in
how participants assess the activity. The driver is, in this sense, the most
reflexive of the three: it depends substantially on the participants’ beliefs
about the asset class, which are themselves shaped by the asset class’s
performance, by the broader environment, and by the participants’ interpre-
tive frameworks.

Periods of valuation expansion typically coincide with the early-to-middle
conservation phases of the cycle, when accumulated capital seeks deploy-
ment opportunities and the participants’ confidence in continued growth
supports the willingness to pay elevated valuations. Periods of valuation
contraction typically coincide with the late conservation and release phases,
when the confidence erodes and the participants’ willingness to pay elevated
valuations declines.

Driver 2: Supply expansion or contraction

The supply-expansion driver captures the effect of changes in the supply of
capital relative to the available investments, or the supply of investments rela-
tive to the available capital. An expansion of capital supply, through monetary
expansion, through new savings flows, or through reduced demand for current
consumption, supports returns in the asset classes that absorb the additional
capital. A contraction of capital supply has the opposite effect.

The supply-expansion driver also operates through changes in the supply of
investments. A reduction in the supply of safe assets, through retirement of
government debt, through changes in regulatory treatment, or through politi-
cal risks affecting specific issuers, raises the prices of the remaining safe
assets even if their underlying characteristics are unchanged. An expansion of
investment supply, through new issuance, through privatization, or through
asset securitization, has the opposite effect.

The structural conditions for supply-driven returns are the conditions of
monetary and credit accommodation. Periods of substantial monetary expan-
sion produce capital-supply-driven returns broadly across asset classes that
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absorb the expansion. Periods of monetary tightening produce the opposite
dynamic. The structural source is the policy apparatus and its choices, with
the dynamics being substantially independent of the underlying productive
activity in the assets affected.

The period since 2008 has been, on the framework’s analysis, dominated
by supply-driven returns across most major asset classes. The long monetary
expansion that followed the financial crisis produced returns in equities,
bonds, real estate and other major asset classes that were driven principally
by the expansion of the capital base rather than by productive activity. The
tightening cycle that began in 2022 produced the corresponding pressure, and
the assets that had benefited most from the expansion took the largest draw-
downs. What followed is the more instructive part of the sequence. Rather
than completing the adjustment, the system found new channels through
which the supply-expansion driver could keep operating: non-bank credit, off-
balance-sheet structures and a capital-expenditure boom financed increas-
ingly on borrowed money. We take that sequence up in detail in Section 18.4,
because it is the clearest contemporary case of a return driver being misread
at the time it was operating.

Driver 3: Productivity growth

The productivity-growth driver captures the effect of changes in the underly-
ing productive activity of the asset class. An equity position whose underlying
earnings grow because of productivity improvements in the issuing company
produces positive returns through productivity growth. A bond whose issuer’s
productive capacity grows enough to make repayment more certain produces
positive returns through productivity-driven credit improvements. A real-
estate position whose underlying productive use generates higher income
produces positive returns through productivity growth.

Productivity growth is the most fundamental of the three drivers in the
sense that it represents the real-economic basis for the returns. The other two
drivers can produce returns even in the absence of productivity growth, and
have, on the framework’s analysis, done substantial work in the current
period. But sustained returns in the long run require productivity growth: valu-
ation expansion can continue only until valuations reach their structural limits;
supply expansion can continue only until it produces structural strains that
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force reversal. Productivity growth, in contrast, is a continuing source of
returns that can sustain itself across cycles when the structural conditions
support it.

The structural conditions for productivity-driven returns are the conditions
of expanding productive opportunities: innovation that creates new productive
activities, capital accumulation that supports productive investment, and
demographic and institutional conditions that support productive growth.
These conditions are most strongly present in the early exploitation phases of
cycles, meaning foundation economies, early build-up economies, and the
early phases of new innovation waves. They are weakest in the late saturation
phases, when the productive opportunities have been substantially exhausted
and the system is approaching its structural limits.

18.3 The Shifting Dominance Across the Cycle
The three drivers do not contribute equally to returns at all cycle phases. The
framework’s analysis is that the relative dominance shifts predictably across
the cycle, with each phase being characterized by a particular dominant driver.

In the early exploitation, or Foundation, phase, productivity growth is the
dominant driver. The economy is establishing new productive capacities; the
existing productive base is expanding rapidly; the returns to capital are princi-
pally generated by the productive activity itself. Valuation expansion and
supply expansion play supporting roles, but the structural foundation of the
returns is productive growth. Investments that capture productivity-driven
returns, productive equity in growing sectors and real assets in expanding
regions, generate the most reliable returns in this phase.

In the late exploitation and early conservation, or Build-up, phase,
productivity growth continues but begins to share the field with valuation
expansion. The accumulated success of the productive expansion produces
participants’ confidence in continued growth, which supports rising valuations
across the asset classes that have been performing well. Returns become a
mixture of productivity growth and valuation expansion, with the relative
contribution depending on the specific asset class and the specific position
within the cycle.
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In the middle conservation, or early Optimization, phase, valuation
expansion becomes co-dominant with productivity growth. The productive
opportunities are more constrained; the participants’ confidence is at its peak;
valuations expand to levels that the historical record would suggest are
aggressive. Returns continue to be substantial but are increasingly driven by
valuation expansion rather than by underlying productivity. The investor in this
phase begins to face the question of whether the valuation expansion can
continue or whether the structural limits of the expansion are being
approached.

In the late conservation, or late Optimization, phase, valuation expansion
reaches its structural limits and begins to be supplemented or supplanted by
supply expansion as the dominant driver. The productive opportunities are
substantially exhausted; the valuation expansion has reached levels at which
further expansion is difficult to support; the policy apparatus increasingly
turns to monetary and fiscal accommodation as the mechanism for sustaining
returns. Returns continue but are increasingly driven by supply expansion: by
the structural conditions of monetary policy rather than by productive activity
or by participants’ confidence in productive activity.

In the saturation phase, supply expansion becomes the principal driver of
returns, with productivity growth contributing little and valuation expansion
approaching or at its structural limits. The economy is in late conservation or
approaching the release phase; the policy apparatus is sustaining the existing
arrangements through ongoing intervention; the returns are increasingly
dependent on the continuation of that intervention. The structural risks are
correspondingly elevated: returns that depend on policy continuation are
vulnerable to changes in policy, and the structural pressures that the cycle has
accumulated are increasingly difficult for the policy apparatus to manage.

In the release phase, all three drivers can produce substantial negative
returns simultaneously. Productivity growth has been minimal; valuation
expansion is reversing, often dramatically; supply expansion is being unwound
as the policy apparatus loses its capacity or willingness to maintain the exist-
ing arrangements. The release phase is the period in which the accumulated
structural pressures are resolved, often through substantial losses in finan-
cial-asset values, currency reorganizations, and broader institutional
restructuring.
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In the reorganization phase, productivity growth begins to reassert itself,
often driven by new productive opportunities that the reorganization has
created. Valuation expansion and supply expansion play minor roles, with the
productive growth providing the principal source of returns in the early phases
of the new cycle.

18.4 The Present Reading: An Innovation Leg Financed as a
Credit Leg

The three-driver decomposition earns its keep when the surface appearance
of an episode disagrees with its structural composition. The present period is
such a case, and we set it out at length because it is the clearest contempo-
rary illustration of what the decomposition is for.

The surface appearance is an innovation cycle. A general-purpose technol-
ogy has arrived, capital is being committed to it at a scale without precedent
in the post-war record, and equity markets have repriced the firms building it.
On the conventional reading this is a productivity-growth story, which is to say
the third of our three drivers: the one that generates the most durable returns
and that characterizes the early exploitation phase of a cycle. If that reading is
right, the appropriate posture is growth-oriented, because productivity-driven
returns are the returns that persist.

We read it differently. On the framework’s decomposition the dominant
driver of the present episode is supply expansion, not productivity growth. The
innovation content is real, and we do not dispute it. But the returns being
booked are not, for the most part, the returns to that innovation. They are the
returns to the credit impulse financing it.

18.4.1 What the Financing Structure Shows

The distinction is not a matter of interpretation. It is visible in how the buildout
is paid for, and the shift has been rapid enough to be dated precisely.

The five largest hyperscale operators moved from funding capital expendi-
ture almost entirely out of operating cash flow to raising external capital at
scale over roughly eighteen months. Incremental annual debt rose from
approximately nine percent of capital expenditure in the 2024 financial year to
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approximately thirty-two percent on a trailing twelve-month basis by the
middle of 2026. Aggregate cash capital expenditure across the five is
expected to exceed six hundred and ninety billion dollars in their respective
2026 financial years, an increase of more than eighty percent year on year,
and one estimate puts the group’s capital expenditure at roughly ninety-four
percent of operating cash flow across 2026 and 2027. Equity issuance has
returned to the funding mix alongside debt, with one operator pricing an
eighty-five billion dollar raise in June 2026.

The aggregate capital-expenditure and financing-mix figures above are
compiled from published sell-side and rating-agency estimates circulated
during 2026, among them FactSet, Moody’s Ratings and CreditSights.
Estimates of forward capital expenditure differ materially across providers and
are revised frequently, so they establish orders of magnitude and the direction
of the financing shift rather than precise measurements. That caution applies
to every figure in this section, and the source of each is named as it arises.

The Bank for International Settlements, in its Annual Economic Report 2026
of June 2026, named the resulting structure as one of four interlocking pres-
sure points in the global financial system, and put the point in terms the
framework would recognize: disappointment in returns could trigger a sudden
pullback in financing and turn the capital-expenditure boom into a protracted
investment bust.

Three features of the financing deserve separate attention, because each of
them is a signature of a late capital cycle rather than of an early innovation
cycle.

Non-bank credit has become a primary channel. Private credit funds orig-
inated more than forty billion dollars of loans to companies in this sector in
2025, against approximately three billion in 2010. Loans of this kind now
account for roughly four percent of total private credit direct lending, on the
figures reported in Bank for International Settlements, BIS Bulletin No.  120,
2026. The growth of the channel itself has been of the same character: global
private credit assets under management are variously reported at a little over
two trillion dollars and at approximately three and a half trillion, depending on
the breadth of definition and on whether the estimate rests on a survey. The
higher figure is from the Alternative Credit Council and Alternative Investment
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Management Association, Financing the Economy 2025, published with
Houlihan Lokey, which reports approximately 3.5 trillion dollars on a survey of
managers accounting for 2.1 trillion; figures in the range of two trillion appear
in PwC, Global Private Credit Survey 2026, and in commercial market-sizing
work. The spread reflects definitional breadth rather than disagreement about
the underlying activity, and we return to it below, because it is not incidental.

A substantial part of the commitment sits off the balance sheet.
Operators have leaned on long-term data-center leases in place of direct debt,
and signed-but-not-commenced lease commitments across the group have
been estimated by Moody’s Ratings, in figures carried by the financial press in
July 2026, at roughly six hundred and sixty billion dollars. A commitment of
that kind is an obligation in every economically meaningful sense while being
invisible to the leverage ratios on which the standard credit assessment rests.

The depreciation schedules flatter reported earnings. Accelerator hard-
ware is depreciated over five to six years while its economic life may be two to
three. Estimates of the resulting understatement run to something like one
hundred and seventy-six billion dollars across 2026 to 2028, on estimates
circulated during 2026 by several independent analysts; the figure is
contested and is given as an order of magnitude. Profit margins computed on
those schedules are correspondingly overstated, which connects this discus-
sion directly to the profit-margin analysis of Chapter 14.

To these we add a fourth feature that is not a financing structure but a
demand structure. Interlocking commitments among chip suppliers, model
developers, infrastructure operators and compute resellers, taking the form of
vendor equity stakes, take-or-pay compute contracts and debt-funded hard-
ware purchases, make end demand appear both larger and more independent
than it is. The pattern is not new. It is the vendor-financing dynamic of the
telecommunications equipment sector between 1999 and 2001, and the
framework’s account of why it recurs is given in Chapter 5: in the exaggeration
phase, the marginal buyer of the asset is increasingly financed by the seller of
the asset.
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18.4.2 Why This Is a Credit Leg

Put those features together and the structure is recognizable. Capital is being
committed at a rate the operating economy cannot fund from current earn-
ings; the gap is being bridged by debt, by non-bank credit, and by obligations
that do not appear on the balance sheet; the accounting treatment overstates
the earnings against which the commitment is measured; and a material share
of the apparent demand is being generated by the suppliers themselves.

That is what the second of our three drivers looks like when it is operating
at scale. It is not what the third looks like. Productivity-driven returns show up
in the output of the firms that use a technology, distributed across the econ-
omy, and they show up in the broad productivity statistics. Supply-driven
returns concentrate in the firms that supply the expansion, and they persist
exactly as long as the financing does.

The framework’s capital-cycle account, developed in Chapter 5, predicts
precisely this configuration. In the exaggeration phase, financial claims
decouple from real production and continue to expand at rates the productive
base cannot support, because claims can be created faster than capacity. The
innovation narrative is not a competing explanation of that decoupling. It is
the mechanism through which the decoupling is made to seem reasonable.
Every historical exaggeration phase has had one: railways, electrification,
radio, the commercial internet. In each case the technology was real, the
eventual productive contribution was substantial, and the returns booked
during the financing phase were nonetheless mostly credit returns that
reversed.

18.4.3 The Diagnostic Test

The framework should be falsifiable at this point rather than merely plausible,
so we state what would distinguish the two readings.

If the episode is productivity-driven, the returns will broaden. Earnings
growth will appear in the firms deploying the technology rather than only in
those supplying it, aggregate productivity growth will lift measurably above its
recent trend, and the return profile will survive a tightening of financing condi-
tions because it does not depend on them.
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If the episode is credit-driven, the returns will stay concentrated in the
supply chain, aggregate productivity will not move much, and the profile will
deteriorate on any material tightening of financing conditions. The observable
leading indicator is the credit market rather than the equity market: spreads
on the borrowers funding the buildout, and the price of protection on the most
leveraged among them.

That indicator has already begun to move. Credit spreads on the largest
operators have widened as fixed-income investors have asked for more
compensation, and default-protection pricing on the most capital-intensive
and most customer-concentrated of them has traded at multi-year highs. Both
were reported through the first half of 2026, and levels move continuously, so
they are not restated here. The equity market and the credit market are telling
different stories about the same firms, which is itself a familiar late-cycle
configuration and one the framework treats as informative.

18.4.4 The Measurement Problem, Restated

We flagged in Chapter 10 that financial capital is the hardest of the three state
variables to measure, because off-balance-sheet positions, non-bank inter-
mediation and inconsistent accounting treatment all fall outside the standard
national accounts. This episode is a live demonstration of the problem rather
than an abstract statement of it.

The definitional spread in private credit, where reasonable estimates of the
same market differ by more than a trillion dollars, is a measurement failure in
the quantity the framework calls . Six hundred and sixty billion dollars of
signed lease commitments outside the leverage ratios is the same failure in a
different form. So is a depreciation convention that misstates the earnings
base by a figure in the hundreds of billions.

None of this makes the framework inapplicable. It makes the framework’s
diagnostic conclusion conservative. Every one of these measurement gaps
runs in the same direction, which is to understate accumulated financial
claims relative to productive output. The capital-saturation ratio computed
from published data is therefore a lower bound on the true ratio, and the posi-
tion of the developed economies within the phase structure of Chapter 12 is, if
anything, further advanced than the published figures indicate.

K ​I



STRATEGIC INVESTMENT MANAGEMENT

290

18.4.5 What Follows for Positioning

The strategic implication is not that the technology is unimportant or that
exposure to it should be avoided. It is that exposure to it should be under-
stood, and sized, as credit exposure rather than as growth exposure.

An investor who holds this sector believing they hold a productivity-growth
position has mismatched their risk. The position will behave like a levered
credit position, because that is structurally what it is: its returns depend on
the continued availability of financing on current terms, and it will reprice on
financing conditions rather than on the underlying technological progress. The
same investor’s fixed-income allocation may already carry the same exposure
a second time, through private credit funds whose largest recent originations
are to the same borrowers, and through insurance and pension vehicles that
have absorbed that paper. The concentration is not visible at the asset-class
level, which is precisely the failure mode that the structural diversification of
Chapter 23 is designed to catch and that statistical diversification is not.

The framework’s positioning conclusion is therefore to hold the exposure
with the eyes open and at a size appropriate to a credit position in the late
exaggeration phase: underweight relative to the market-capitalization weight
the benchmark implies, hedged where the hedge is available at reasonable
cost, and paired with the protection allocation that Chapter 23 specifies for
this phase. We would not counsel avoiding the sector. We would counsel
refusing to fund it twice without noticing.

18.5 The Implications for Portfolio Construction
The shifting dominance of the three drivers across the cycle has direct impli-
cations for portfolio construction. Different asset classes have their returns
generated by different drivers in different proportions, and the appropriate
allocation across asset classes depends substantially on which driver is domi-
nant at the current cycle position.

Plotting total capital stock against output along the timeline from
Foundation through Development, Optimization and Saturation gives the
phase model in its most compact form, and each phase has its characteristic
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asset classes. Foundation favors entrepreneurship and start-up financing.
Development favors real estate, infrastructure, and growth companies.
Optimization favors financial companies, large capitalizations, bonds, and
financialized commodities. Saturation favors real assets, precious metals, and
basic commodities. The framework distinguishes the production economy,
comprising Foundation and Development, from the capital economy, compris-
ing Optimization and Saturation; the transition from one to the other is the
structural break that the framework identifies as the entry into the late-cycle
period. The underlying schematic is given in SIM Research Institute, The
Portfolio Role of Gold.

The phase model crystallizes the relationship between the cycle position
and the appropriate portfolio composition. The mapping is not absolute, since
particular investments can be appropriate or inappropriate across multiple
phases depending on their specific characteristics, but the general pattern is
structurally robust across the historical record. The framework’s claim is that
the standard portfolio construction practice ignores this phase structure,
treating allocation as approximately invariant across cycle conditions, with the
consequence that portfolios constructed for one phase are imposed on subse-
quent phases for which they are no longer appropriate.

Productive equity, meaning equity in firms whose returns are generated
principally by their productive activity, is most appropriate when productivity
growth is dominant. Foundation and Build-up economies offer the most
substantial productive-equity opportunities; mature economies offer produc-
tive-equity opportunities principally in specific sectors that retain growth
potential.

Valuation-driven equity, meaning equity in firms whose returns have been
generated principally by valuation expansion, is most appropriate when valua-
tion expansion is dominant. Optimization economies and the middle conserva-
tion phases offer the most substantial valuation-driven returns. The risks of
valuation-driven equity rise sharply as the cycle approaches the late conser-
vation phase, when valuation expansion is approaching its structural limits.

Bond exposure is differentially appropriate across cycle phases. High-qual-
ity bonds, the sovereign bonds of stable jurisdictions and high-grade corpo-
rate bonds, are most appropriate in deflationary environments and in the late
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conservation and release phases when their relative stability is most valuable.
Lower-quality bonds, high-yield corporate bonds and emerging-market bonds,
are most appropriate in expansion and early conservation phases when the
credit conditions favor their risk-return characteristics.

Real assets, meaning real estate, productive land, infrastructure and
commodities, are most appropriate when monetary expansion is creating
supply-driven pressure on financial assets and when the structural conditions
of the cycle favor real-asset stability. Late conservation and approaching
release phases tend to favor real-asset exposure as part of the defensive posi-
tioning for cycle-release dynamics.

Gold and precious metals are most appropriate as structural protection
against the late-cycle and release-phase dynamics. They are not principally
driven by any of the three return drivers in the way that other asset classes
are; their value is generated by the broader structural conditions of the mone-
tary system and by their structural role as the alternative to financial-system
assets. Their allocation in the portfolio is therefore a function of the structural
conditions rather than of the standard return-driver analysis.

Cash and short-term instruments are most appropriate as strategic
reserves during transition periods, providing the capacity to deploy capital
opportunistically as repricing creates attractive entry points. The role of cash
shifts substantially across cycle phases: minimal in early exploitation phases,
substantial in approaching release phases.

The implications are not narrow recommendations about specific alloca-
tions; they are structural orientations that guide the more specific portfolio
construction decisions. The curve optimization framework of Part V translates
these orientations into specific allocations through its regime-conditional
return distributions and its constraint structure.

18.6 Why Benchmark-Relative Measurement Misallocates
Capital

The return-driver analysis developed in this chapter has direct implications for
the standard practice of benchmark-relative performance measurement,
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which is one of the principal mechanisms by which the standard paradigm
sustains itself in institutional practice.

Benchmark-relative measurement evaluates investment performance
against benchmarks: typically market-capitalization-weighted indices of the
relevant asset class. The benchmarks are constructed from the asset classes
whose returns have been generated by the currently dominant driver. In an
environment dominated by valuation expansion, the middle conservation
phases of the current cycle for instance, the benchmarks have been generated
by the assets that have benefited most from valuation expansion; in an envi-
ronment dominated by supply expansion, the late conservation phases, the
benchmarks have been generated by the assets that have benefited most
from supply expansion.

The structural problem with benchmark-relative measurement is that the
benchmarks are most appropriate exactly when they matter least. In environ-
ments where the dominant driver continues to operate, the benchmarks track
the dominant driver and the strategies that align with the benchmarks perform
reasonably. In environments where the dominant driver is reversing, at cycle
transitions, the benchmarks fail to capture the change in conditions, and the
strategies that align with the benchmarks fail with them.

The benchmark-relative measurement therefore creates a structural bias: it
favors strategies that align with the currently dominant driver, exactly when
alignment with the dominant driver is becoming most dangerous. Investors
who depart from the benchmark composition to position for the cycle transi-
tion are penalized as the benchmark continues to perform until the transition
is realized; the disciplined investor who maintains the strategic positioning
through the transition outperforms the benchmark only after the substantial
losses have been realized in the benchmark-aligned strategies.

The result is the structural pattern that has been well-documented in the
institutional-investment literature: institutional investors, evaluated against
benchmarks, systematically position for the continuation of the current domi-
nant driver and systematically fail to anticipate the transitions between driv-
ers. The pattern is not a function of incompetence in the institutional
managers; it is a function of the structural incentive that benchmark-relative
measurement creates. Managers who maintain benchmark alignment perform
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acceptably according to the conventional measurement, regardless of the
actual cycle dynamics; managers who depart from benchmark alignment to
position for cycle transitions face severe career risk for being early, even when
their strategic analysis is correct.

The framework’s strategic apparatus, developed in the preceding chapters,
supports the disciplined investor who maintains strategic positioning through
cycle transitions. The operational apparatus developed in Part V provides the
specific tools that the disciplined investor uses. The benchmark-relative
measurement, by contrast, supports the structural bias that the framework’s
analysis identifies as the principal source of late-cycle misallocation.

The investor’s choice between the standard paradigm and the strategic
frame is, in this sense, a choice between alignment with the structural condi-
tions that have characterized the recent past and positioning for the structural
conditions that the framework’s analysis identifies as approaching. The choice
has consequences; the framework provides the apparatus for thinking through
them carefully.

18.7 Bridge to Part V
We have, in the four chapters of Part IV, developed the strategic apparatus
through which the diagnostic findings of Parts I through III translate into
orientations for investment action. The strategic frame’s conceptual reorienta-
tion in Chapter 15, the six dimensions of environment analysis in Chapter 16,
the strategic principles drawn from military and managerial traditions in
Chapter 17, and the structural decomposition of returns into their constituent
drivers in this chapter together provide the strategic foundation on which the
operational apparatus of Part V will build.

Part V develops the operational apparatus in eight chapters. Chapter 19
documents the failure of mean-variance optimization at regime transitions,
paying off the formal critique of Part I at the operational level. Chapter 20
develops the regime-conditional return-profile apparatus that the operational
framework requires. Chapters 21 and 22 develop the curve optimization
framework in full mathematical detail, with the first establishing the formula-
tion and the second analyzing the framework’s theoretical properties. Chapter
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23 presents the regime-conditional allocation matrices that the framework
produces. Chapter 24 treats the portfolio role of gold in depth, connecting the
framework’s theoretical apparatus to gold’s structural role. Chapter 25
extends the analysis to commodity allocation across cycle phases. Chapter 26
differentiates the framework’s application across investor types and institu-
tional categories.

The operational apparatus is, in this sequence, the substantive payoff of the
framework. The diagnostic apparatus tells us where in the cycle we are. The
strategic apparatus tells us what kind of investment approach is appropriate
to that cycle position. The operational apparatus tells us how to construct
specific portfolios that implement the strategic approach. The three together
constitute the full framework’s contribution to the practice of investment
management under late-cycle conditions.

We turn now to Chapter 19 and the operational consequences of the struc-
tural problems with mean-variance optimization.
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C H A P T E R  1 9

The Failure of Mean-Variance
Under Regime Change

Part I refuted mean-variance optimization on the mathematics.
This chapter shows what the refutation costs in practice: input
instability, concentration in assets whose favorable characteris-
tics were an artifact of the sample, and correlation collapse at
exactly the moment diversification is needed. It closes with what
an adequate alternative must supply.

19.1 From Theoretical Critique to Operational
Consequence
Part I of this book established that the foundational commitments of standard
investment theory are formally inadequate. The Efficient Market Hypothesis
was shown to be inconsistent with the definition of the market it claims to
describe. Arbitrage Pricing Theory was shown to be tautologically vacuous
under arbitrary risk-factor specification. The Gaussian assumption underlying
mean-variance optimization was shown to be mathematically inapplicable to
financial return distributions, which lie in the alpha-stable class with stability
parameter substantially below 2 and therefore without defined variance. The
standard growth models used by international institutions were shown to be
structurally incapable of describing the phase transitions characteristic of
late-cycle dynamics.

These were formal-logical and mathematical arguments. They were sharp
and decisive at the level of theory. They did not, however, directly address the
operational consequences for portfolio construction. An investor reading Part
I might reasonably ask whether the theoretical inadequacies of mean-varia‑
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nce optimization actually produce observably worse portfolios in practice, or
whether the inadequacies are merely intellectual concerns that practical
implementation manages to work around.

The answer, on the framework’s analysis, is that the theoretical inadequa-
cies produce systematic operational failures that are particularly acute at
exactly the moments when portfolio construction matters most: at regime
transitions, when the structural conditions of the investment environment are
changing and the historical relationships on which mean-variance optimiza-
tion depends are breaking down. The operational failures are not random
imperfections that practical implementation can compensate for; they are
systematic consequences of the framework’s structural commitments, and
they manifest most severely in the late-cycle conditions that the diagnostic
apparatus of Parts II and III has identified as characteristic of the current
period.

This chapter documents the operational failures. The documentation is
necessary as the bridge from the theoretical critique of Part I to the construc-
tive alternative of Part V. The reader who is persuaded by Part I’s formal argu-
ments will find this chapter a confirmation at the operational level. The reader
who was less persuaded by Part I may find the operational evidence more
compelling. Either way, the chapter establishes the operational case for the
alternative framework that the rest of Part V develops.

19.2 The Promise and the Delivery

Mean-variance optimization, in the formulation Markowitz introduced in 1952
and that has been elaborated through subsequent decades, promises to
produce portfolios that maximize expected return for a given level of risk, with
risk being measured as the variance of portfolio returns. The promise is math-
ematically appealing: given the inputs, expected returns, covariance matrix
and risk tolerance, the optimization produces a unique optimal portfolio that,
by construction, cannot be improved upon within the framework’s terms.

The delivery, in practice, has been substantially less impressive. The empiri-
cal literature on mean-variance optimization has documented several system-
atic failures.
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Input sensitivity

The optimal portfolio is extremely sensitive to the input parameters. Small
changes in the expected-return inputs produce large changes in the optimal
allocation; small changes in the covariance inputs produce similarly large
changes. The sensitivity is not a calibration problem; it is a structural feature
of the optimization. Mathematically, the optimization is well-defined for any
specific set of inputs, but the input set is not observed; it is estimated from
historical data, with the estimates having substantial uncertainty. The optimal
portfolio is therefore dependent on the specific historical period chosen for
estimation, with different periods producing different optimal portfolios. The
standard apparatus has no mechanism for resolving this dependence; it
produces an answer that is precise but not stable.

Concentration in unconventional positions

The optimization, given typical inputs, tends to produce concentrated posi-
tions in assets whose recent realized characteristics happen to have been
favorable in the variance-based framework. The concentrations are often
counter-intuitive: large allocations to assets with high recent returns and low
recent volatility, regardless of whether the recent characteristics are sustain-
able. The pattern is structural: the optimization seeks to exploit the apparent
favorable characteristics, and the apparent favorability is what the historical
sample showed. The result is portfolios that are concentrated in assets whose
returns were generated by conditions that may no longer prevail.

Failure at regime transitions

The most consequential failure occurs at regime transitions, when the histori-
cal relationships embedded in the covariance matrix break down. We develop
this failure in detail in the sections that follow, because it is the failure most
directly relevant to the late-cycle dynamics that the framework has identified.

Underperformance against equal-weighting

Empirically, equal-weighted portfolios have, over long periods, produced
returns that are comparable to or better than mean-variance-optimized portf‑
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olios. The finding has been documented repeatedly in the literature; it is
sometimes called the one-over-N puzzle. The puzzle is structurally not
surprising on the framework’s analysis: equal-weighting avoids the input-
sensitivity problem by not depending on estimated inputs, and it avoids the
concentration problem by structural diversification. The optimization appara-
tus, with its precise but unstable inputs, fails to outperform the structurally
simpler approach.

These failures have not displaced mean-variance optimization from its
dominant position in institutional practice. The reasons, as discussed in
Chapter 15, are institutional rather than technical. The apparatus continues to
be deployed despite its known limitations because the institutional infrastruc-
ture has been built around it. The result is that institutional portfolios are
systematically constructed using an apparatus whose limitations are well-
documented and whose alternatives have not been adequately developed
within the institutional framework.

19.3 The Correlation Collapse at Crisis

The most acute failure of mean-variance optimization is the correlation
collapse at crisis, which we now examine in detail.

The covariance matrix used in mean-variance optimization captures the
historical pattern of returns across asset classes. In normal periods, the
matrix shows substantial diversification benefit: many asset classes have
returns that are imperfectly correlated, so that portfolios diversified across
them have lower variance than portfolios concentrated in any one. The opti-
mization apparatus uses this diversification benefit to construct portfolios that
achieve the desired expected return at the lowest variance.

In crisis periods, however, the correlation pattern collapses. Asset classes
that are presumed to be uncorrelated, equities and bonds, equities in different
regions, equities in different sectors, even equities and various alternative
assets, exhibit substantially elevated correlations during crises. The collapse
is well-documented in the empirical literature; it has been observed in essen-
tially every major financial crisis of the past several decades.
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The correlation collapse has direct consequences for portfolios constructed
under mean-variance optimization. The diversification benefit that the opti-
mization counted on has disappeared at exactly the moment when diversifica-
tion was most needed. The portfolio, which had been constructed to have a
particular expected variance, experiences substantially higher actual variance
during the crisis. The losses are correlated across the asset classes that were
supposed to provide diversification, and the total loss is substantially larger
than what the optimization framework would have predicted.

The pattern is not merely an empirical regularity; it has a structural expla-
nation that the framework can articulate. In normal periods, returns across
asset classes are driven by a mix of asset-specific factors and systemic
factors, with the asset-specific factors being substantial enough to produce
the imperfect correlations the optimization apparatus relies on. In crisis peri-
ods, the systemic factors dominate: the structural conditions of the crisis,
financial-system stress, liquidity contraction, policy intervention and partici-
pants’ risk-aversion, affect all asset classes more or less uniformly, with the
asset-specific factors being overwhelmed. The correlations across asset
classes therefore approach unity during crises, because the asset classes are
responding to the same systemic factors rather than to their distinct asset-
specific factors.

The structural explanation makes clear that the correlation collapse is not a
random imperfection that better estimation could address. It is a structural
consequence of the way that systemic crises propagate across asset classes.
The mean-variance optimization apparatus, which depends on the assumption
of stable correlations, has no mechanism for accommodating the systematic
shift in correlations that occurs at crises. The portfolios it produces are there-
fore systematically vulnerable to the kinds of correlated losses that crises
produce.

19.4 The Asymmetry of Losses
A second structural problem with mean-variance optimization is its treatment
of upside and downside as equivalent. The variance is, by construction, a
symmetric measure: positive and negative deviations from the mean contrib-
ute equally to the variance. The optimization apparatus, in treating variance as
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the measure of risk, therefore treats upside variance and downside variance
as equivalent.

The treatment does not correspond to the actual risk preferences of essen-
tially any real investor. An investor whose portfolio exceeds its target return is
not, in any operationally meaningful sense, suffering a problem. An investor
whose portfolio falls short of its target return is suffering a problem, and the
problem is more severe the larger the shortfall. The actual risk preferences
are asymmetric: the investor cares about downside but not symmetrically
about upside.

The asymmetry has been recognized in the academic literature for decades,
with various proposals for asymmetric risk measures: lower partial moments,
semivariance, drawdown-based measures, and conditional value-at-risk. The
proposals have had limited uptake in institutional practice, in part because
they introduce complications into the optimization apparatus, in part because
the institutional infrastructure is built around the variance-based concept.

The operational consequences of the symmetric treatment are significant.
An investor whose portfolio has high upside variance is penalized by the opti-
mization apparatus as if the upside variance were a problem. The penalty
leads the optimization to favor portfolios with constrained upside, which is
operationally inappropriate. A portfolio that delivers stable returns slightly
above the target with occasional larger upside is treated as worse than a port-
folio that delivers stable returns at the target; even though the first portfolio is
strictly preferred by any rational investor with asymmetric loss preferences.

The curve optimization framework, presented in Chapter 21 and developed
throughout the rest of Part V, addresses the asymmetry directly. The asym-
metric penalty structure of curve optimization, penalizing only shortfall below
target and not overshoot above it, captures the actual loss preferences of
investors in a way that mean-variance optimization does not. The structural
advantage is not merely theoretical; it produces operationally better portfolios
for investors with the kinds of preferences that essentially all real investors
actually have.
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19.5 The Yale Endowment as Case Study
The most prominent institutional case study of departure from mean-variance
optimization is the Yale Endowment Fund under David Swensen’s leadership.
The Yale endowment was, during Swensen’s tenure from 1985 to 2021, the
leading example of an institutional investor that consciously rejected the stan-
dard mean-variance paradigm in favor of a more strategic approach. The Yale
model has been extensively documented and analyzed, and we summarize its
principal features here because they illustrate at the institutional level the
principles that the strategic frame articulates.

The Yale model has several characteristic features that distinguish it from
the standard paradigm.

Substantial allocation to alternative assets. The Yale model allocated
substantial portions of the portfolio to alternative asset classes, private equity,
hedge funds, real estate, natural resources and similar instruments, at a time
when most institutional investors held the great majority of their assets in
publicly-traded equities and bonds. The allocation was justified by the diversi-
fication benefits that the alternative assets provided and by the access to
specialized managers whose competence Yale could deploy through the
allocations.

Active manager selection. The Yale model relied heavily on the selection
of specific managers whose competence justified the higher fees associated
with active management. The manager selection was conducted with
substantial qualitative analysis: assessment of the managers’ strategic princi-
ples, their specific knowledge, their willingness to commit time and attention,
and their discipline through cycle transitions. The selection process resem-
bled the competence-based approach the strategic frame articulates, applied
at the manager level.

Long-horizon investment. The Yale model operated with very long invest-
ment horizons, accepting illiquidity in exchange for the higher returns that
long-horizon investments could provide. The horizon allowed Yale to capture
returns from investment opportunities that institutions with shorter horizons
could not pursue.
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Qualitative judgment. The Yale model was explicit about the role of quali-
tative judgment in the investment process. Swensen’s writings emphasized
that quantitative analysis was a tool that informed but did not determine the
investment decisions; the decisions were made by investors with strategic
competence applied to the specific circumstances.

The Yale model produced returns that, over Swensen’s tenure, substantially
exceeded the returns of standard institutional portfolios. The outperformance
was attributed to the structural advantages of the strategic approach: the
diversification benefits of the alternative allocations, the value added by active
manager selection, the returns generated by long-horizon investment, and the
strategic judgment that integrated these elements.

The Yale model has been imitated extensively by other institutional
investors, with mixed results. The imitations have tended to capture the struc-
tural features of the Yale model, the alternative allocations, the active
manager selection, the long horizons, without capturing the strategic judg-
ment that integrated them. The result is that the imitations have often
produced returns that are no better than, and sometimes worse than, the
standard portfolios they were designed to replace.

The framework’s interpretation is that the Yale model’s success depended
on the strategic competence that Swensen and his team brought to its execu-
tion, not on the structural features alone. The structural features are neces-
sary but not sufficient; the strategic competence, the integration of analytical
apparatus, qualitative judgment, manager evaluation, and disciplined
response to changing conditions, is what made the structural features work.
The implication is that institutions seeking to depart from the standard para-
digm cannot simply copy the structural features of successful alternative
approaches; they must develop the strategic competence that the alternative
approaches require.

This is an important corrective to the literature on alternative institutional
approaches. The literature has tended to focus on the structural features as if
they were the source of the outperformance, when in fact they are the instru-
ments through which the strategic competence operates. The strategic frame,
developed throughout this book, emphasizes the strategic competence
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directly, with the structural features being the operational expression of the
underlying strategic approach.

19.6 What Is Required of an Alternative
The structural problems with mean-variance optimization, examined in this
chapter, establish the requirements that an adequate alternative must satisfy.
We articulate these requirements explicitly, because they will guide the devel-
opment of the curve optimization framework in the chapters that follow.

Regime-conditional treatment of returns. The alternative must treat
returns conditionally on the regime in which they are generated, rather than
treating returns as a single unconditional distribution. The regime-conditional
treatment captures the structural fact that returns are generated by different
drivers under different conditions, with the relative contribution of each driver
shifting predictably across the cycle.

Asymmetric loss preferences. The alternative must treat downside as
more significant than upside, capturing the actual loss preferences of essen-
tially all real investors. The asymmetric treatment avoids the operational
distortions that the symmetric variance-based treatment produces.

Structural diversification. The alternative must produce portfolios that are
diversified across structurally distinct positions, across regimes, across juris-
dictions, across capital types and across roles, rather than across positions
that are nominally distinct but structurally correlated. The structural diversifi-
cation provides actual protection against crisis-period correlation collapse, in
a way that statistical diversification based on historical covariance does not.

Explicit market view incorporation. The alternative must allow the
investor to incorporate explicit views about the probability distribution of
regimes, rather than treating market conditions as a single estimated value.
The explicit market view allows the investor’s diagnostic analysis to enter the
portfolio construction directly, rather than being filtered through input esti-
mates that obscure the underlying view.

Constraint structure aligned with theoretical commitments. The alterna-
tive must include a constraint structure that operationalizes the theoretical
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commitments of the broader framework: the distinction between real and
financial capital, the cycle-position considerations, the role-based diversifica-
tion, and the strategic considerations of currency, jurisdiction, liquidity, and
environmental, social and governance criteria. The constraint structure is not
an ad hoc addition to the optimization; it is the operational expression of the
theoretical framework.

Operational usability. The alternative must be implementable in practice,
with computational requirements that are tractable on standard hardware and
with data requirements that institutional investors can reasonably meet.

The curve optimization framework, presented in Chapter 21 and developed
in the chapters that follow, satisfies these requirements. The framework’s
regime-conditional return distributions, its asymmetric penalty structure, its
multi-dimensional constraint apparatus, its market-view incorporation, and its
alignment with the theoretical commitments of the broader framework are all
designed to address the structural problems that mean-variance optimization
cannot adequately handle.

19.7 Toward the Operational Apparatus
The case for the alternative has now been made at multiple levels. Part I
established the theoretical inadequacies of the standard framework. Parts II
and III developed the constructive alternative at the theoretical and empirical
levels. Part IV articulated the strategic principles through which the alterna-
tive is operationalized. This chapter has documented the operational conse-
quences of the standard framework’s inadequacies, establishing the specific
requirements that the operational alternative must satisfy.

The chapters that follow develop the operational alternative in full. Chapter
20 develops the regime-conditional return-profile apparatus that the frame-
work requires. Chapter 21 formulates the curve optimization framework.
Chapter 22 analyzes the framework’s theoretical properties. Chapters 23
through 26 develop specific applications and extensions: regime-conditional
allocation matrices, the role of gold, commodity allocation, and implementa-
tion across investor types.
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The operational apparatus is the substantive payoff of the framework. The
diagnostic and strategic apparatus of the earlier parts of the book have value
in their own right, since they provide structured understanding of the environ-
ment in which capital is being deployed and orientations for action within that
environment, but their full value is realized through the operational apparatus
that translates them into specific portfolio decisions. The investor who has
worked through the framework’s diagnostic and strategic apparatus has the
structural understanding required to deploy the operational apparatus effec-
tively; the investor who deploys the operational apparatus without the diag-
nostic and strategic foundation will produce specific outputs but will not have
the structural understanding to interpret them properly.

We turn now to the operational development. Chapter 20, the regime-
conditional return profiles, is the first step.
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C H A P T E R  2 0

Return Profiles Across Market
Regimes

The optimization needs regime-conditional returns, and this
chapter supplies them: a five-regime taxonomy, a twenty-five-
state extension for finer work, conditional return expectations by
asset class, and the detection methodology. It also corrects a
simplification the taxonomy invites, which is that the regime is a
pair rather than a label.

20.1 The Empirical Apparatus

The curve optimization framework, presented in Chapter 21 and developed
throughout the rest of Part V, requires three principal inputs: the mandate’s
return curve , the target returns across regimes; the market view vector ,
the weighting across regimes; and the regime-conditional return distribution
matrix , the conditional return of each instrument in each regime. The
mandate and the market view are specified by the investor for any given appli-
cation; the regime-conditional return distribution matrix is the empirical appa-
ratus that the framework provides, and it is the subject of this chapter.

The empirical apparatus is substantial. It involves the specification of the
regime taxonomy that organizes the conditional distributions; the methodol-
ogy for detecting the current regime from observable indicators; the estima-
tion of conditional returns for each instrument-regime combination; and the
integration of these elements into a usable apparatus for portfolio
construction.

We develop the apparatus in stages. Section 20.2 specifies the five-regime
taxonomy that organizes the framework’s standard analysis. Section 20.3
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extends the taxonomy to the twenty-five-state classification the implementa-
tion runs at. Section 20.4 corrects the taxonomy’s implicit treatment of the
regime as a single label. Section 20.5 presents the regime-conditional return
expectations for market aggregates, derived from the long historical record.
Section 20.6 develops the methodology for estimating instrument-level condi-
tional returns. Section 20.7 explains the regime detection methodology that
the Market Analysis Framework uses to classify the current environment.

20.2 The Five-Regime Taxonomy

The framework’s standard regime taxonomy distinguishes five market
regimes: Crisis, Contraction, Stagnation, Expansion, and Boom. The taxonomy
captures the principal macroeconomic conditions that affect asset returns,
with the regimes distinguished by their structural characteristics rather than
by any specific quantitative threshold.

Crisis. Crisis regimes are characterized by severe financial-system stress,
rapidly deteriorating asset prices, and substantial uncertainty about the reso-
lution of the conditions producing the crisis. Examples include the global
financial crisis of 2008 and 2009, the Asian financial crisis of 1997 and 1998,
the onset of the Great Depression from 1929 to 1932, and the various sover-
eign-debt crises that have punctuated economic history. Crisis regimes typi-
cally last several months to a year, with the resolution coming through some
combination of policy intervention and market-driven adjustment. The struc-
tural characteristics include substantial monetary intervention, severely
impaired credit availability, widespread asset-price declines, and elevated
correlations across asset classes.

Contraction. Contraction regimes are characterized by declining economic
activity without the systemic stress of crisis conditions. Examples include the
post-crisis recessions of 2009 and 2010, the recession of the early 1990s,
and various cyclical contractions. Contraction regimes typically last from one
to two years, with the resolution coming through cyclical recovery. The struc-
tural characteristics include declining productive activity, rising unemploy-
ment, moderate financial-system stress, and asset-price weakness in cycli-
cally-sensitive sectors.
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Stagnation. Stagnation regimes are characterized by minimal economic
growth, with neither contraction nor expansion dominating. Examples include
the extended Japanese stagnation since the early 1990s, the European stag-
nation of the late 2010s, and various periods of low-growth equilibrium.
Stagnation regimes can last many years; they are not necessarily transitional
between contraction and expansion but can be persistent conditions. The
structural characteristics include low productive growth, persistent monetary
accommodation, low real returns across asset classes, and substantial
reliance on policy support to maintain stability.

Expansion. Expansion regimes are characterized by robust productive
growth, with the broader macroeconomic conditions supporting continued
growth. Examples include the long American expansion from 1991 to 2000,
the broader global expansion from 2003 to 2007, and the period from 2016 to
2019. Expansion regimes typically last several years, with the duration
depending on the specific cyclical conditions. The structural characteristics
include robust productive activity, improving employment, healthy financial-
system conditions, and broad-based asset-price appreciation.

Boom. Boom regimes are characterized by rapid economic growth, with the
conditions of expansion intensified to levels that approach or exceed struc-
tural capacity. Examples include the American boom of the late 1920s, the
Japanese boom of the late 1980s, and various periods of substantial produc-
tive expansion. Boom regimes typically last for limited periods, often ending in
either inflation-driven monetary tightening or in asset-price corrections that
initiate the next cycle. The structural characteristics include very high produc-
tive activity, tightening labor markets, robust credit growth, and asset-price
appreciation that may begin to exhibit characteristics of bubble dynamics.

The five regimes are mutually exclusive but not collectively exhaustive in
the strict sense; some periods may exhibit characteristics of multiple regimes,
and the boundaries between regimes are not always sharp. The taxonomy’s
value is not in providing a perfect partition of historical conditions but in
providing a structured vocabulary for thinking about the conditions that affect
asset returns.

The regimes can be ordered on a single dimension from worst to best for
typical equity investments: Crisis at the worst, then Contraction, Stagnation,
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Expansion, and Boom at the best. This ordering captures the structural condi-
tions for equity returns specifically; other asset classes may have different
orderings, and gold, for instance, typically performs best in Crisis and worst in
Boom. The framework treats the regime as a multi-dimensional condition
rather than a single-dimensional position, with the specific implications for
each asset class depending on the asset’s structural characteristics.

20.3 The Twenty-Five-State Extension
For applications requiring finer resolution than the five-regime taxonomy
provides, the framework extends to a twenty-five-state classification. The
extension distinguishes intermediate states between the principal regimes
and captures specific patterns within regimes that may matter for particular
asset classes.

The twenty-five states are organized as five sub-states within each of the
five principal regimes. Two things separate the sub-states of a regime from
one another. The first is position within the regime, meaning whether the
economy is entering it, settled in it, or leaving it, which matters because the
asset-class response to a regime is not constant across its span. The second
is which of the underlying drivers is dominant in this instance of the regime: a
Crisis whose impairment is systemic behaves differently from one confined to
a single funding channel, and a Boom carried by productive investment differ-
ently from one carried by credit or by asset prices alone. We do not enumerate
the twenty-five here. The specific sub-state definitions are calibration choices
rather than theoretical commitments, they are revised as the regime history is
re-estimated, and the place for them is the implementation’s regime specifi-
cation rather than a printed list that would date faster than the argument
around it.

The twenty-five-state classification is the resolution the reference imple-
mentation runs at, and it is used principally where the granularity of the five-
regime taxonomy is inadequate: sensitivity analysis, and instruments whose
return profile varies within a regime rather than only across regimes. The opti-
mization framework itself operates identically with either taxonomy; the
formal specification is invariant to the regime resolution. For exposition, and
for most practical applications, the five-regime taxonomy is adequate.
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20.4 The Regime Is a Pair, Not a Label
Before turning to the conditional returns, we must correct a simplification that
the taxonomy as stated so far invites and that would propagate into everything
built on it.

The five-regime classification of Section 20.2 and the twenty-five-state
extension of Section 20.3 both present the regime as a single label drawn
from a fixed set. Treated that way, the natural formalization is a time-homoge-
neous Markov chain with a constant generator, and that formalization is wrong
in a way that matters.

A time-homogeneous chain with a constant generator is recurrent. Every
state is revisited indefinitely with the same intensities and the process is
stationary. The market cycle has that character, and a homogeneous chain is a
fair reduction of it: crisis, contraction, stagnation, expansion and boom do
genuinely recur, and the historical record shows them recurring across a
hundred and fifty years. The capital cycle does not have that character. It is
directional. It progresses through the phase structure of Chapter 12, termi-
nates in saturation, and is followed by a reordering that resets the system at a
lower capital base rather than returning it to the state it left.

A constant-generator chain therefore cannot represent the one asymmetry
this framework exists to describe, and any allocation solved against it will
understate the risk of precisely the transition that matters most.

Proposition 20.1. A constant generator cannot represent the capital cycle.

The capital cycle is directional and terminates in a reordering at a lower
capital base. A time-homogeneous generator is recurrent and stationary.
The regime process must therefore be represented as a pair, with a direc-
tional component and a recurrent component nested within it, and the
generator must be block-structured and time-inhomogeneous.

The correct object is a pair:
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(20.1)

where  is the capital-cycle phase and  the market phase nested inside it.
The generator is block-structured accordingly: a market-phase generator
conditional on where the long cycle stands, written , together with a
directed progression for  carrying no return edges except through reordering.

Two consequences follow immediately, and both are used later in the book.

The first is that the conditional return matrix of Section 20.6 is properly
indexed by the pair rather than by the market phase alone. The same market
phase carries different conditional returns depending on the capital-cycle
phase it sits inside, which is the formal statement of an argument made infor-
mally in Chapter 18: a credit-driven expansion late in a capital cycle is not the
same object as a productivity-driven expansion early in one, even when the
conventional business-cycle indicators classify both as expansion.

The second is that the transition intensity out of the terminal phase is not a
constant. We develop that point in Chapter 8, to which it properly belongs, and
record it here as Proposition 8.1 of Section 8.8.

20.5 Expected Market Returns by Regime
The historical record supports the estimation of expected returns for the
broad market by regime. The estimation draws on the long historical record
discussed in Chapter 11, the Officer-Williamson series from 1311 to the
present, supplemented by more granular data for the modern period.

The conditional expected returns, annualized and stated as ranges across
the historical instances of each regime, run as follows for the principal asset
classes.

(π ​, m ​), π directional, m recurrent within πt t

π m

Q (π)m

π
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REGIME EQUITIES GOVERNMENT
BONDS

GOLD REAL ESTATE COMMODITIES

Crisis −20 to −35% +5 to +15% +15 to +40% −15 to −30% −25 to +15%

Contraction −5 to −15% +5 to +10% +5 to +15% −5 to −15% −15 to −5%

Stagnation 0 to +5% +2 to +5% 0 to +10% 0 to +5% −5 to +5%

Expansion +8 to +15% −2 to +2% −5 to +5% +5 to +12% +5 to +15%

Boom +15 to +25% −5 to −10% −10 to +5% +10 to +20% +15 to +35%

These figures represent the average behavior across the historical record;
specific instances vary substantially. The framework uses approximate
midpoints of these ranges for the standard regime-conditional return matrix,
with adjustments for specific applications. The equity figures refer to a repre-
sentative globally-diversified equity portfolio, the bond figures to a represen-
tative high-quality government bond portfolio, and the commodity figures
exclude gold, whose position in the broader cycle structure is analyzed sepa-
rately in Chapters 24 and 25.

The pattern for equities is unambiguous: returns are strongly regime-
dependent, with the difference between Crisis returns and Boom returns
being approximately 50 percentage points annualized. The standard mean-
variance apparatus, which uses a single expected return averaging across all
regimes, obscures this pattern; the curve optimization framework, which uses
regime-conditional returns, captures it directly.

The fixed-income pattern is structurally different rather than merely
weaker. Government bond returns are negatively correlated with equity
returns in Crisis conditions, the standard flight-to-quality dynamic, positively
correlated in Stagnation and Contraction conditions, and weakly correlated in
Expansion and Boom conditions. Gold’s pattern is different again, performing
best in Crisis and worst in Boom, which is the structural basis for its role in the
protection allocation. Real estate is closer to equities than to bonds, with
substantial regional variation. Commodities excluding gold are the most vari-
able of the five in Crisis conditions, where the range spans both signs depend-
ing on the commodity and on the character of the crisis.
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Classifying the historical record year by year against these regime thresh-
olds makes several structural features visible: the substantial periods of Crisis
and Contraction around the Great Depression, from 1929 to 1939, and the
two world wars; the long Expansion of the post-war years from 1945 to 1970;
the Stagnation-dominated period of the 1970s; the renewed Expansion of the
1980s through the 2000s; and the Crisis and Contraction period of the post-
2008 era. The pattern supports the framework’s regime taxonomy empirically
and provides the historical basis for the conditional return estimates. The
source is SIM Research Institute, The Portfolio Role of Gold.

These regime-conditional return estimates form the empirical basis for the
curve optimization framework. The investor specifies the mandate and the
market view; the framework combines these with the regime-conditional
return distributions to produce the optimal allocation. The framework’s
outputs depend critically on the quality of the regime-conditional estimates,
which is why the empirical apparatus developed in this section deserves
substantial attention.

20.6 Instrument-Level Conditional Returns
The market-aggregate returns by regime, presented in the preceding section,
provide the structural picture. For specific portfolio construction, however,
instrument-level estimates are required. The instrument-level estimation
methodology has two principal components: an endogenous component that
captures the instrument’s intrinsic characteristics, and an exogenous compo-
nent that captures the instrument’s response to broader environmental
conditions.

The endogenous component captures characteristics that are specific to
the instrument: the management quality for actively-managed funds, the
underlying business model for individual securities, the operational efficiency
for real assets, the regulatory positioning for sector-specific investments, and
similar instrument-specific features. The endogenous component is estimated
through analysis of the instrument’s historical performance, adjusted for the
regime conditions in which the performance was generated. The estimation is
necessarily qualitative as well as quantitative, drawing on the diagnostic appa-
ratus of the broader framework as well as on direct empirical observation.
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The exogenous component captures the instrument’s response to broader
macroeconomic and regime conditions. It is estimated through the relation-
ship between the instrument’s returns and the regime classifications over the
historical period, using the long historical record where available and shorter
records where the instrument’s history is limited, with appropriate caveats
about the reliability of the estimates.

The two components combine multiplicatively in the framework’s standard
specification: the instrument’s expected return in a given regime is the
market-aggregate return for that regime multiplied by an instrument-specific
factor derived from the endogenous component. The multiplicative specifica-
tion captures the structural fact that the same regime conditions affect differ-
ent instruments differently, with the instrument-specific factor capturing the
differential response.

For a representative example: a high-quality dividend-paying equity in a
defensively-positioned sector might have an endogenous factor of 1.0 for
Stagnation, matching the market, 1.2 for Crisis, better than market because of
its defensive characteristics, and 0.8 for Boom, worse than market for the
same reason. The factors are estimated through the analysis described above,
with the resulting regime-conditional returns providing the inputs to the opti-
mization framework.

For instruments without substantial historical data, meaning newer instru-
ments, instruments with structural breaks in their characteristics, and instru-
ments with unique features that limit historical comparability, the estimation
is more challenging. The framework’s approach is to use comparable instru-
ments where appropriate, supplemented by qualitative analysis of the
instrument’s structural characteristics, with explicit caveats about the result-
ing uncertainty in the estimates.

20.7 Regime Detection

The framework’s operational deployment requires not only the regime-condi-
tional return distributions but also a methodology for detecting the current
regime: for classifying the contemporary environment among the regime cate-
gories defined above. The methodology, developed at the SIM Research
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Institute over the past decade and operationalized as the Market Analysis
Framework, draws on multiple indicators to produce a current-regime classifi-
cation with quantified confidence levels.

The structural pattern that the methodology must track in the late-cycle
period is a sequence of key markers: the market hype around 2000, the
economic intervention of 2008, the direct market intervention of 2020 and
2021, the rapid expansion of the monetary base in the early 2020s, an alter-
native investment regime, and the eventual emergence of a new regime build-
ing financial and corporate capital. The pattern is one of repeated cycles of
asset-price expansion followed by policy intervention that prevents resolution
and produces the next, larger expansion. Each intervention extends the cycle
but increases the eventual resolution required. The underlying schematic is
given in SIM Research Institute, The Portfolio Role of Gold.

The policy-intervention pattern is worth making explicit, because it means
the regime-detection methodology must operate not only at the conventional
level of business-cycle indicators but also at the structural level of cycle posi-
tion, with attention to where the current period sits within the broader long-
cycle dynamics. A Stagnation classification based on conventional indicators
might be quite different in its strategic implications depending on whether the
Stagnation is occurring in the middle of a healthy long-cycle Expansion phase
or in the late conservation phase of a saturated long cycle. This is the practical
content of Proposition 20.1.

The principal indicators used in regime detection fall into six groups. Real
economic activity indicators: output growth, employment indicators, capac-
ity utilization, industrial production. Financial-system indicators: credit
growth, yield-curve slope, credit spreads, banking-system health metrics.
Asset-price indicators: equity-market valuations relative to long-run aver-
ages, real-estate valuations, commodity price patterns. Monetary-policy indi-
cators: real interest rates, central-bank balance-sheet positions, monetary
aggregate growth. External-sector indicators: trade balances, currency
dynamics, capital flow patterns. And confidence and expectation indicators:
business and consumer confidence, professional forecasts, market-implied
probabilities.
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Each indicator is assessed against its historical distribution to determine its
current position. The assessments are combined through a weighting struc-
ture that reflects the relative reliability of each indicator for regime classifica-
tion. The resulting composite produces a probabilistic assignment across the
regime categories, with the highest-probability regime serving as the principal
classification and the probabilities themselves providing the basis for the
market-view vector  used in the curve optimization framework.

The regime detection methodology is updated continuously as new data
becomes available. In operational practice at the SIM Research Institute, the
regime classification is reviewed daily for tactical purposes and weekly for
strategic purposes, with substantial regime shifts triggering reassessment of
the broader portfolio positioning. The methodology has, over the past decade,
proved reliable in identifying regime conditions sufficiently in advance to
support strategic positioning decisions, while remaining appropriately humble
about the precision with which transitions between regimes can be timed.

We will not develop the full technical apparatus of the Market Analysis
Framework here; the full apparatus is proprietary to the SIM Research
Institute and is the subject of ongoing development. The interested reader
should consult the institute’s published documentation for additional detail on
the methodology’s structure and applications.

20.8 Integration with the Curve Optimization Framework
The empirical apparatus developed in this chapter provides the inputs that the
curve optimization framework requires. The integration is structurally straight-
forward: the regime-conditional return matrix  is populated by the instru-
ment-level estimates of conditional returns; the market-view vector  is
populated by the regime-detection probabilities; the mandate return curve 
is specified by the investor; and the constraint structure is specified by the
investor’s preferences and circumstances.

With these inputs, the curve optimization framework produces the optimal
allocation as developed in Chapter 21. The resulting portfolio is structurally
appropriate to the current regime conditions, positioned for the regime
transit‑
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ions that the diagnostic framework identifies, and constrained by the
investor’s structural and operational requirements.

The chapters that follow develop the framework and its applications.
Chapter 21 formulates the curve optimization framework. Chapter 22 analyzes
its theoretical properties. Chapter 23 presents the regime-conditional alloca-
tion matrices that the framework produces under standard mandate specifica-
tions. Chapters 24 through 26 develop the specific cases of gold, commodity
allocation, and implementation across investor types.

We turn now to Chapter 21 and the formulation of the curve optimization
framework.
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C H A P T E R  2 1

The Curve Optimization
Framework: Formulation

The canonical specification. A mandate stated as a return curve
across regimes, instrument returns stated conditionally on the
same regimes, a market view stated as a weighting over them,
and an asymmetric penalty that charges shortfall and not over-
shoot. The constraint apparatus is where the theory of Parts II to
IV becomes operational.

21.1 The Problem Statement

Before introducing the formal apparatus, we state the optimization problem in
conceptual terms.

An investor, whether a private individual, a family office, or an institutional
fiduciary, faces the task of allocating capital across a set of available invest-
ments. The investor has objectives, expressed as return expectations under
different conditions; constraints, expressed as limits on what positions can be
taken; and a view, expressed as beliefs about which conditions are likely to
prevail. The investor’s task is to find the allocation that, given the constraints
and the view, best satisfies the objectives.

The standard formulation of this problem, due to Markowitz (1952) and
extended by Sharpe (1964) and others, asks: given expected returns and a
covariance matrix for the available investments, find the portfolio weights that
minimize variance for a target expected return, or equivalently maximize
expected return for a target variance. The investor’s objectives reduce to a
single point on a mean-variance plane; the constraints reduce to bounds on
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the optimization variables; the view enters only through the inputs to the
expected returns and covariances.

We have argued, in Part I and again in Chapter 19, that this formulation is
structurally inadequate to the actual problem facing an investor in a regime-
dependent economic environment. The investor’s objectives are not
adequately described by a single mean-variance point; they are described by a
profile of expected returns across the different market conditions the investor
might face. The constraints are not adequately described by simple position
bounds; they include structural constraints on currency exposure, geographic
exposure, capital-type composition, liquidity, role allocation, environmental,
social and governance considerations, and the economic-phase positioning
that the framework of Chapters 7 through 18 has shown to be load-bearing.
The investor’s view is not adequately described by point estimates of
expected returns; it is described by a probability distribution over the market
regimes that may prevail.

The curve optimization framework, which we develop in this chapter, formu-
lates the portfolio construction problem in a way that addresses each of these
inadequacies. We state the framework here, with full mathematical rigor, as
the canonical specification. The framework has been in productive use at
several major Swiss institutional investors since the founding of the SIM
Research Institute in 2014, in mandates totaling substantial assets under
management. The framework has also been tested against the standard alter-
natives in a controlled comparison, where it outperformed both classical
mean-variance optimization and conditional-value-at-risk optimization on a
backtest from 2013 to 2021 against a twelve-asset universe.1 The present
chapter establishes the framework definitively in the published record.

1 SIM Research Institute AG, internal research, 2021. A robustness test of the curve optimiza-
tion framework against classical mean-variance and conditional-value-at-risk optimization, in
which curve optimization outperformed both alternatives on annual returns and on drawdown
characteristics over the test period. The test used the formulation presented in this chapter.
The underlying return-estimation methodology is documented in Bürkler, N., Prädiktive
Phasenschätzung für die dynamische Portfoliokonstruktion basierend auf
Schuldenzyklenmodellen, internal working document, SIM Research Institute AG, 2020.
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21.2 The Framework in Conceptual Form
The curve optimization framework asks the following. Given a client mandate
specified as a target return profile across a discrete set of market regimes; an
investment universe of available instruments with return distributions speci-
fied across the same set of regimes; a market view weighting the regimes by
their current probability or relevance; and a set of structural constraints on
what allocations are admissible: find the allocation vector that minimizes the
negative deviation of the realized return profile from the mandate’s target
return profile, where negative deviation is interpreted asymmetrically, penaliz-
ing only shortfall below target and not overshoot above it.

The structural choices embedded in this formulation are significant and
worth marking before we proceed to the formal specification.

The choice to specify the mandate as a profile across regimes rather than
as a single expected return reflects the framework’s commitment, developed
throughout the book, that the investor faces a regime-dependent environment
rather than a stationary one. A client who tells their advisor they want 6
percent expected return is, on this framework, providing inadequate informa-
tion about their objectives. The same 6 percent expected return is achieved by
many different regime profiles: a 15 percent return in Boom, a 5 percent
return in Expansion, and a 2 percent return in Crisis is one such profile; a 7
percent return in every regime is another; a 12 percent return in Boom and
Expansion offset by a 20 percent loss in Crisis is a third. These profiles
describe radically different portfolios with radically different exposure to the
regime that actually materializes. The mandate must therefore be specified at
the regime level.

The choice to specify the asset-return inputs as distributions across
regimes rather than as means and covariances reflects the empirical charac-
ter of regime-dependent returns. The relevant property of an asset is not its
long-run average return calculated across all historical periods, which
collapses regime-dependent behavior into a single number that may corre-
spond to no regime, but its conditional return in each regime. Gold’s average
annual return calculated over 1995 to 2020 is one thing; gold’s conditional
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return in Crisis periods is a different thing, and substantially larger. An opti-
mization framework that conflates the two will systematically misallocate
exposure.

The choice to specify the market view as a weighting across regimes
rather than as a point forecast reflects both the framework’s commitment to
honest treatment of uncertainty and its operational requirement that the
framework remain usable under a wide range of views. A view that assigns
probability 1.0 to Boom and probability 0.0 to all other regimes is admissible
and produces a corresponding allocation; a view that assigns equal probability
to all five regimes is also admissible and produces a different allocation. The
framework does not require the user to be confident or to be uncertain; it
requires the user to specify how their view distributes over the regime space.

The choice of an asymmetric penalty structure, penalizing shortfall but
not overshoot, reflects the operational reality of an investor’s loss prefer-
ences. A portfolio that exceeds its return target in a given regime is doing
nothing wrong; a portfolio that falls short of its return target is failing the
mandate. Symmetric penalty structures, squared deviation regardless of sign,
treat overshoot and shortfall as equally problematic, which is empirically false
for almost any actual investor. The asymmetric structure is therefore both
more honest about preferences and operationally superior at the allocation it
produces.

We now formalize the framework.

21.3 Formal Specification

Let the market regime space be a discrete set of  regimes, indexed by 
. In the simplest specification, which we use throughout most of

the book, the regimes are the five environments Crisis, Contraction,
Stagnation, Expansion, and Boom, so . In more granular specifications
used for sensitivity analysis, the regime space is extended to twenty-five
states; the formulation is identical in either case, differing only in the resolu-
tion of the regime space.

Let the investment universe consist of  instruments, indexed by 
. Each instrument  has a return distribution across the regime
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space, specified by the matrix  with entries  representing the condi-
tional return of instrument  in regime .

Let the client mandate be specified by the vector  with entries 
representing the client’s target expected return in regime . This is the return
curve of the mandate, and the framework takes its name from the optimiza-
tion of allocations against this curve.

Let the market view be specified by the vector  with entries  repre-
senting the weight or probability assigned to regime . The vector  is
normalized so that , though the framework also admits degener-
ate market views in which some , corresponding to the user’s judg-
ment that regime  is irrelevant for current allocation purposes.

Let the allocation vector be , with  representing the
fraction of total capital allocated to instrument . The allocation vector is
subject to the constraint , full allocation, and to additional
constraints described in Section 21.4.

The realized return of the portfolio in regime  is given by

(21.1)

which is the standard linear combination of instrument returns weighted by
allocation.

The curve optimization objective function is

(21.2)

The objective function takes the shortfall of the realized return from the target
return in each regime, weights by the market view, applies the asymmetric
penalty through the  construction, squares the result to penalize
larger shortfalls more than smaller ones, and sums across the regime space.

The curve optimization problem is
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(21.3)

(21.4)

(21.5)

(21.6)

(21.7)

where  encode the equality constraints, principally the full-allocation
constraint ;  encode the inequality constraints described
in Section 21.4; and  are the per-instrument position bounds.

This is the canonical formulation of the curve optimization framework. We
now examine the components in detail.

21.4 The Constraint Structure

The constraint structure of the curve optimization framework is one of its
load-bearing differences from the mean-variance formulation. Where mean-
variance optimization treats constraints as essentially ad hoc additions to the
optimization problem, bounds added when the unconstrained optimal alloca-
tion is clearly problematic but with no structural place in the framework, curve
optimization treats constraints as the operational expression of the theoretical
commitments developed in Parts II through IV of this book. Each major
constraint set corresponds to a theoretical commitment that the framework
has previously argued for.

We describe the constraint sets in turn.

Full allocation. The equality constraint  ensures that the alloca-
tion vector represents fractions of the total capital. This is structural and is
present in all variants of the framework.

Position bounds. Per-instrument bounds  are specified for
each instrument. The lower bound is typically zero, meaning no short posi-
tions in the standard formulation, though the framework admits short posit‑
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ions through a straightforward extension. The upper bound is typically set by
the mandate to limit concentration: a maximum single position size parame-
ter, commonly set in the range of 10 to 20 percent.

Currency constraints. Lower and upper bounds are specified for the total
allocation to each currency exposure. For an investor holding capital in Swiss
francs, who has views on currency stability that differ across the major curren-
cies, the currency constraint matrix  has entries  if instrument  is
denominated in currency  and 0 otherwise. The currency constraint takes the
form  for each currency  in the relevant currency space.

The structural meaning of this constraint set is the operationalization of the
political-legal dimension of the environment analysis of Chapter 16. Different
currencies carry different exposures to monetary regimes, to capital controls,
to inflation policies, and to the jurisdictional risks of the issuing state. A frame-
work that does not allow the investor to express views on currency exposure
cannot operationalize the diagnosis of late-cycle currency risk that the rest of
the book develops.

Regional constraints. Lower and upper bounds on geographic exposure are
specified analogously, with the constraint matrix  encoding the geographic
classification of each instrument. The framework’s standard regional classifi-
cation distinguishes Switzerland, non-Swiss Europe, East Asia, South Asia,
North America, South Pacific, and Other; the classification can be extended or
refined for specific mandates.

The structural meaning of this constraint set is the operationalization of the
geographic dimension of jurisdictional diversification. Different jurisdictions
carry different exposures to political risk, to legal-system stability, to tax
regimes, and to the alignment of the host state with the major geopolitical
alignments of the period, NATO against the SCO in the current configuration.

Capital-type constraints. Lower and upper bounds are specified for the
total allocation to each capital type. The framework’s standard classification
distinguishes Real, Financial, and Other, where Other captures human capital,
social capital, and intellectual property where these are investable in the rele-
vant universe. The constraint matrix  encodes the capital-type classification
of each instrument.
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The structural meaning of this constraint set is the direct operationalization
of the three-body model. The distinction between  and  that we devel-
oped at the theoretical level in Chapter 7 appears here as a structural
constraint on the allocation: the investor’s view on the late-cycle dynamics of
capital saturation translates directly into a minimum allocation to real assets.
The 40 percent minimum to real assets that appeared in our earlier discussion
of strategic positioning is, in the optimization framework, a specific instance of
this constraint.

Liquidity constraints. Lower and upper bounds are specified for the alloca-
tion to each liquidity tier, where the standard tiers are Daily, Quarterly, Yearly,
and Other, meaning extended-illiquid. The constraint matrix  encodes the
liquidity classification of each instrument.

The structural meaning of this constraint set reflects the operational
requirements of the investor: how much capital must be available on short
notice for expected and unexpected demands, balanced against the typically
higher returns available on less-liquid investments. The framework treats
liquidity as a structural rather than an incidental property, which is appropri-
ate in late-cycle environments where the availability of liquidity at the
moment it is needed is a non-trivial question, the access risk discussed in The
Portfolio Role of Gold.

Role constraints. Lower and upper bounds are specified for the allocation
to each role. The standard role classification, developed at length in Chapter
18 and used throughout Part V, distinguishes Gain, Income, Stabilization, and
Protection. The constraint matrix  encodes the role classification of each
instrument.

The structural meaning of this constraint set is the operationalization of the
strategic frame’s commitment that a resilient portfolio carries allocation to all
four roles in all regimes, with the weighting shifting by regime. The role
constraint matrix expresses this commitment in a form the optimizer can use.

Asset-class constraints. Lower and upper bounds are specified for the
allocation to each asset class. The framework’s standard classification distin-
guishes Cash, Fixed Income, Equity, Real Assets, and Other. The constraint
matrix  encodes the asset-class classification.
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Economic-phase constraints. Lower and upper bounds are specified for
the allocation to each economic phase of the underlying economies of the
instruments. The standard phase classification, which is the operationalization
of the Health of Nations Indicator of Chapter 12 at the allocation level, distin-
guishes Foundation, Build-up, Optimization, and Maturity. The constraint
matrix  encodes the phase classification of the underlying economy of each
instrument.

The structural meaning of this constraint set is the operationalization of the
indicator at the allocation level. The framework’s empirical commitment, that
economies in different phases of capital saturation offer different return char-
acteristics and different risks, appears here as a structural constraint on the
allocation. The investor can express a view that allocation should be biased
away from saturated economies and toward Build-up or Optimization econo-
mies, and the framework will honor this in the resulting allocation.

Environmental, social and governance constraints. A lower bound is
specified on the weighted score of the portfolio, where the score is construc-
ted from the ratings of the individual instruments. The framework treats these
criteria as a constraint rather than as an objective, which is the operationally
correct choice for an investor who has such requirements but for whom return
considerations are not subordinate to them.

Fixed allocations. Where the mandate specifies fixed positions in particular
instruments, a private equity commitment that cannot be liquidated, a strate-
gic stake in a family business, a holding of physical real estate that is part of
the investor’s broader life, these enter as fixed allocations that the optimizer
treats as exogenous, optimizing only over the remaining liquid capital.

This constraint structure is more elaborate than what mean-variance opti-
mization typically admits. The elaboration is not arbitrary; each constraint set
corresponds to a structural feature of the investor’s environment that the
theoretical framework has identified as load-bearing. The framework’s
commitment is that the structure of investment must mirror the structure of
the environment, and the constraint apparatus is the mechanism by which this
mirroring is operationalized.

P
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21.5 The Asymmetric Penalty: Derivation and Motivation
The objective function  contains, as its central operational choice, the
asymmetric penalty structure . We have introduced this above; we
now derive it more carefully.

Consider an investor whose mandate specifies a target return  in
regime . The realized return , weighted by the market view , may
exceed or fall short of the target. A symmetric penalty function, for instance

, treats overshoot and shortfall as equally undesirable.
An asymmetric penalty function, , penalizes
only the shortfall.

The asymmetric choice rests on a clear empirical claim about investor pref-
erences: a portfolio that exceeds its target in a given regime is not failing the
mandate. The mandate specifies what is required, not what is forbidden. If the
realized return exceeds the target, the investor is, in this respect at least,
doing better than the mandate requires; no rational investor objects to this.
The symmetric formulation, by contrast, would treat this overshoot as a prob-
lem to be minimized, which is operationally incorrect.

The asymmetric penalty has a deeper structural implication. Consider an
instrument that is uniformly excellent across regimes; that produces returns
at or above the target in every regime. The symmetric formulation penalizes
the overshoots in this instrument, biasing the optimizer away from it. The
asymmetric formulation does not: the instrument contributes zero to the
objective in every regime in which it overshoots, which is to say, every regime.
The asymmetric formulation therefore correctly prefers uniformly-excellent
instruments over instruments that just barely meet target in some regimes
and fall short in others. This is the operationally correct preference, and it falls
out of the asymmetric formulation automatically rather than requiring ad hoc
adjustment.

There is one subtlety worth marking. The asymmetric formulation can
produce optimal allocations in which some allocations are corner solutions, at
the lower or upper bound, and others are interior, depending on how the
constraints interact with the regime-conditional return structure. The asymm‑
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etric formulation is convex but not strictly convex, so a global optimum exists
and can be found by standard interior-point methods, which we use in the
reference implementation, but the set of allocations attaining it need not be a
single point. The conditions under which the optimum is unique, and the char-
acter of the flat regions in which it is not, are the subject of Chapter 22.

The reader unfamiliar with the lower-partial-moment literature may note
here that the asymmetric squared-shortfall penalty has structural similarities
to the lower-partial-moment frameworks of Bawa (1975) and Fishburn
(1977). The distinction is twofold. The lower-partial-moment literature treats
the asymmetric penalty against an unconditional target, typically zero, the
risk-free rate, or the expected return, whereas curve optimization treats the
asymmetric penalty against a regime-conditional target. And the lower-
partial-moment literature is typically embedded in a single-period uncondi-
tional framework, whereas curve optimization is embedded in a regime-condi-
tional framework with explicit market view. The two frameworks are mathe-
matically compatible and the lower-partial-moment literature could in princi-
ple be developed in a regime-conditional form, but to our knowledge the
development has not been undertaken.

21.6 Stepwise Optimization
In practical implementation, the curve optimization problem is solved through
a stepwise procedure in which constraints are added in order of structural
importance, with the optimization performed at each step against the
constraints accumulated so far. The procedure is as follows.

Step 1: Unconstrained curve optimization with position bounds and full
allocation. The optimizer is run with only the position bounds and the full-
allocation constraint active. The resulting allocation is the raw curve-optimal
allocation, which minimizes the asymmetric shortfall against the mandate’s
return curve without consideration of structural constraints.

Step 2: Currency, region, and capital-type constraints. The structural
constraints that operationalize the political-legal and macroeconomic dimen-
sions of the environment analysis are added. The optimization is re-run with
these constraints active.
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Step 3: Role, asset-class, and economic-phase constraints. The
constraints that operationalize the strategic frame’s commitments to role
diversification and to indicator-informed phase allocation are added.

Step 4: Liquidity and governance constraints. The operational constraints
on liquidity and the environmental, social and governance floor are added.

Step 5: Diversification statistics and additional constraints. The first-
pass optimization is examined for diversification effects within particular role-
regime cells of the portfolio map, which we develop in Chapter 23, and any
additional constraints required to address concentration risks are added.

This stepwise procedure has both practical and conceptual significance.
Practically, it allows the user to diagnose at which step the optimization land-
scape becomes constrained; that is, at which step the structural constraints
begin to drive the allocation, rather than the curve-fitting against the mandate.
Conceptually, it makes explicit the dependence of the final allocation on the
constraint structure: an allocation that is dominated by Step 1 considerations
is one in which the curve fit is the binding constraint, while an allocation that is
dominated by Step 4 or Step 5 considerations is one in which the operational
and structural constraints are binding. Both situations are operationally signif-
icant and require different interpretation by the analyst.

21.7 The Three Independent Units

We close this chapter by remarking on the architecture of the framework in
terms of its three principal data structures. The curve optimization framework
is built on three independent units that interact through clearly defined inter-
faces: the Market unit, the Investment unit, and the Client unit.

The Market unit holds the regime classification, the market view vector ,
and the regime-conditional return distribution matrix . The Market unit is
updated when the regime classification changes, when the market view shifts,
or when the return-distribution estimates are revised. In the institute’s opera-
tional practice, the regime classification is updated daily based on the Market
Analysis Framework’s regime-detection methodology described in Chapter
20; the market view is reviewed weekly; the return distributions are reviewed
quarterly or as conditions warrant.
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The Investment unit holds the universe of available instruments, with each
instrument tagged by its currency, region, capital type, liquidity, role, asset
class, economic phase, and governance score. The Investment unit is updated
when new instruments are added to the universe, when existing instruments
are reclassified, or when governance scores are revised. In operational prac-
tice, the Investment unit is maintained as a centralized database with access
controls that protect proprietary investment information.

The Client unit holds the mandate specification, the return curve ; the
constraint specifications, the bounds for each constraint set; and the fixed
allocations where applicable. The Client unit is updated when the mandate
changes, which is typically rare; the constraint specifications are reviewed
annually or when the client’s circumstances change materially.

The optimization is performed by combining inputs from the three units
according to the formal specification of Section 21.3. The architectural sepa-
ration is important: it allows the same Market unit to serve many Client units,
it allows the same Investment unit to serve different Markets and Clients, and
it allows the framework to be deployed at scale across multiple clients with
different mandates and constraint structures.

The architectural separation also has a methodological implication. The
market view, about which regime is likely to prevail, is conceptually distinct
from the mandate, which is what return profile the client wants, which is
conceptually distinct from the investment universe, which is what is available.
The standard mean-variance formulation conflates these: the expected return
inputs combine market view and instrument characteristics into a single
number, and the covariance matrix combines historical regime variation and
instrument-specific risk into a single matrix. The curve optimization frame-
work keeps these conceptually distinct elements distinct in the formulation,
which is a significant operational advantage.

In the next chapter, we examine the analytical properties of the framework:
convexity and convergence, sensitivity to mandate and market view, the
comparison with mean-variance and conditional value-at-risk, and the analog
of the efficient frontier in the regime-conditional space. The properties we
derive there are what justify the framework’s claim to be operationally supe-
rior to the alternatives: a claim that, as we noted in the opening of this chapter,
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has been supported by independent empirical testing and by years of institu-
tional use, but which deserves the analytical foundation that the next chapter
provides.
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C H A P T E R  2 2

The Curve Optimization
Framework: Properties

The formulation of Chapter 21 is a mathematical object, and its
properties can be established independently of any application.
This chapter settles convexity and convergence, characterizes
sensitivity to the mandate and the market view, compares the
framework against mean-variance and conditional value-at-risk,
and states its limits.

22.1 The Analytical Task

Chapter 21 established the formal specification of the curve optimization
framework: the asymmetric squared-shortfall objective function, the
constraint structure, the architectural separation into Market, Investment, and
Client units, and the stepwise optimization procedure. The formulation is, in
itself, a mathematical object whose properties can be analyzed independently
of empirical applications. We undertake that analysis in this chapter.

The analysis serves three purposes. First, it establishes the conditions
under which the optimization is well-defined and produces a global optimum,
which is essential for confidence in the framework’s operational outputs.
Second, it characterizes how the optimal allocation varies with changes in the
inputs, the mandate, the market view, the return distributions and the
constraints, which is essential for understanding the framework’s sensitivity
properties. Third, it compares the framework to the standard alternatives,
mean-variance optimization, conditional-value-at-risk optimization and robust
optimization, establishing where curve optimization diverges from these alter-
natives and why.
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The analysis is technical. We pursue it at the level appropriate to readers
who will deploy the framework in operational contexts; readers seeking the
full technical apparatus for mathematical-finance specialists will find more
detailed treatments in the mathematical appendix and in the technical litera-
ture the framework draws upon. The chapter aims at the structural under-
standing required for confident operational deployment, not at the exhaustive
treatment of every analytical detail.

22.2 Convexity and Convergence

The first question for any optimization framework is whether the optimization
is convex. A convex optimization problem has the property that any local mini-
mum is a global minimum; the optimization apparatus, deployed against a
convex problem, is guaranteed to find an optimal allocation regardless of the
starting point. A non-convex optimization problem may have multiple local
minima, with the apparatus potentially terminating at a local minimum that is
not a global optimum.

The curve optimization problem, as specified in Chapter 21, is convex. The
objective function  is the sum of squared positive parts of affine functions
of the allocation vector . Each term in the sum, taken individually, is convex:
the positive part of an affine function is itself convex, because it is the maxi-
mum of two convex functions, zero and the affine function, and the square of a
non-negative convex function is convex, because squaring is convex and non-
decreasing on the non-negative reals. The sum of convex functions is convex;
therefore  is convex in .

The constraint set, as specified by the linear equality and inequality
constraints together with the position bounds, is also convex: it is the inter-
section of a finite collection of half-spaces and hyperplanes, which produces a
convex polytope. The optimization is therefore a convex problem: a convex
objective minimized over a convex feasible region.

The implication is that the optimization attains a global minimum, assuming
the feasible region is non-empty and bounded, which is the case under typical
mandate specifications, and that standard convex-optimization apparatus is
guaranteed to find it. The interior-point routine that the reference implement‑

Φ(x)
x

Φ(x) x
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ation uses converges to a global optimum for convex problems within toler-
ance limits that the user can specify.

The minimum need not be unique, and this point deserves emphasis
because it is easy to state the convexity result too strongly.  is convex but
not strictly convex. Wherever the portfolio meets or exceeds its target in
every regime, every term in the objective is zero, and the objective is therefore
flat: a whole region of allocations produces the identical objective value of
zero. The set of minimizers is convex, but it is a singleton only when the
constraints and the return structure conspire to make it one. Strict convexity
would deliver a unique optimum; convexity alone delivers a global optimum
and a possibly non-trivial set of allocations that attain it.

The flat-region phenomenon is not a defect in the strict sense, since all
points in a flat region produce identical objective values, but it has an opera-
tional consequence worth anticipating: small changes to the inputs can
produce discontinuous changes in the reported allocation, because the opti-
mizer may terminate at a different point of the same flat region. The stepwise
optimization procedure described in Chapter 21 addresses this by progres-
sively adding constraints that shrink or eliminate flat regions, with the final
allocation being determined within whatever flat region the unconstrained
problem originally identified.

Convergence is, in practice, fast for problems of typical size, meaning 10 to
50 instruments in the investment universe, 5 to 25 regimes, and 20 to 50
constraints. Convergence times on standard hardware are typically measured
in seconds to tens of seconds, even for the more demanding tolerance
settings. The framework is therefore operationally tractable; it does not
require specialized computational resources or unusually long run-times.

The reference implementation runs at the small end of the instrument
range and the large end of the regime range, eight building blocks against
twenty-five states, which is the combination that stresses the constraint
structure hardest: the fewer the instruments, the more of the constraint
taxonomy collapses onto individual positions, and the more of the allocation is
settled by the constraints rather than by the curve fit.

Φ
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22.3 Sensitivity to Mandate Specification
How does the optimal allocation vary with changes in the mandate’s return
curve ? This question is operationally important because the mandate
represents the investor’s expectations, and the question is whether small
changes in expectations produce small changes in the optimal allocation,
which is the desirable behavior, or large discontinuous changes, which would
indicate input sensitivity of the kind that plagues mean-variance optimization.

The framework’s behavior is, in this respect, structurally well-behaved.
Small changes in the mandate’s return curve produce smooth changes in the
optimal allocation, with the magnitude of the allocation change being roughly
proportional to the magnitude of the mandate change. The smoothness is a
consequence of the convex structure of the optimization: the optimum varies
continuously with the input parameters when the structural form of the prob-
lem is preserved.

The exception is at the boundaries between constraint-binding regimes.
When a small change in the mandate causes a constraint to become newly
binding or to cease being binding, the optimal allocation can change discon-
tinuously. The discontinuity is structural rather than pathological, since it
represents the transition from one constraint-binding configuration to another,
but it can produce surprising behavior if the analyst is not aware of it. The
standard practice is to examine the constraint-binding status of the optimiza-
tion output and to identify any constraints that are near their binding values,
with substantial changes in the mandate that would shift these constraints
requiring particular attention.

A useful sensitivity analysis examines how the optimal allocation varies as
the mandate’s return curve is shifted uniformly upward or downward. A
uniform upward shift represents a more aggressive mandate, with higher
target returns across all regimes; a uniform downward shift represents a more
conservative mandate. The framework’s behavior under such shifts is predict-
able: more aggressive mandates produce allocations that are more concen-
trated in higher-return instruments, with greater exposure to regime-specific
underperformance risks; more conservative mandates produce allocations

R ​E
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that are more diversified across instruments with stable returns, with lower
exposure to regime-specific risks but also with lower expected returns.

A different sensitivity analysis examines how the optimal allocation varies
as the mandate’s regime-conditional shape is changed while preserving the
average return. A mandate with higher Crisis returns and lower Boom returns,
a more defensive shape, produces an allocation with greater exposure to
protective instruments; a mandate with lower Crisis returns and higher Boom
returns, a more aggressive shape, produces an allocation with greater expo-
sure to growth-oriented instruments. The framework therefore allows the
investor to express different attitudes toward different regimes through the
mandate’s shape, with the optimization producing allocations that align with
these attitudes.

22.4 Sensitivity to Market View
The market-view vector  represents the investor’s beliefs about which
regimes are likely to prevail. The framework’s behavior with respect to
changes in  is also structurally well-behaved, with several specific features
worth marking.

Degenerate market views. A market view that assigns probability 1.0 to a
single regime and probability 0.0 to all others is a degenerate market view.
Under such a view, the optimization reduces to a single-regime problem: mini-
mize the shortfall against the target for the assigned regime. The framework
handles degenerate views without numerical difficulty; the resulting alloca-
tions are appropriate for the specific assigned regime.

Smooth interpolation between views. As the market view shifts smoothly
from one regime to another, the optimal allocation shifts smoothly between
the regime-specific allocations. The interpolation is not necessarily linear in
the market-view weights, but it is continuous and predictable. The framework
therefore supports tactical reallocation as the regime classification shifts, with
the magnitude of the reallocation being proportional to the shift in the regime
probabilities.

Robustness to view uncertainty. A market view that is genuinely uncertain,
assigning substantial probability to multiple regimes, produces an allocation

M
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that is structurally hedged across the multiple regimes. The resulting alloca-
tion may have a lower expected return than allocations optimized for any
single regime, but it has reduced sensitivity to the actual regime that material-
izes. The framework therefore supports robust portfolio construction under
uncertainty about the regime, in a way that the mean-variance apparatus does
not.

The interaction between the market view and the asymmetric penalty struc-
ture deserves explicit attention. Because the penalty structure penalizes only
shortfall, a portfolio that meets or exceeds the target in a given regime
contributes zero to the objective from that regime. The optimization is there-
fore effectively concerned only with the regimes in which the portfolio falls
short of the target. This has the practical consequence that allocations are
biased toward instruments that perform well in the regimes most heavily
weighted in the market view; instruments that perform poorly in those
regimes are penalized regardless of how well they might perform in less-
weighted regimes.

The bias is structurally appropriate. An investor with a strong view that a
particular regime is likely should position the portfolio for that regime; the
framework supports this through the structural bias of the optimization. An
investor with a weaker view across multiple regimes will position the portfolio
with greater diversification; the framework supports this as well. The same
formal apparatus accommodates both kinds of views without modification.

22.5 Behavior at Regime Boundaries
A particular interest in the framework’s behavior is what happens at regime
boundaries; periods during which the classification of the current environment
is shifting from one regime to another. The behavior at boundaries is impor-
tant because regime transitions are when standard apparatus often fails most
severely, and the framework’s value depends substantially on its handling of
these conditions.

The framework’s behavior at regime boundaries is graceful rather than
discontinuous. As the regime classification shifts from one regime to another,
the market-view vector  shifts continuously between the regime weightings,M
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and the optimal allocation shifts continuously in response. The continuity
contrasts sharply with mean-variance optimization, which can exhibit abrupt
switching behavior at regime transitions as the historical covariance matrix,
estimated from one regime’s data, becomes increasingly inappropriate for the
conditions of the new regime.

The graceful behavior has a structural source: the framework’s regime-
conditional return distributions are explicit inputs rather than being implicit in
a single covariance matrix. When the regime shifts, the framework’s outputs
adjust by re-weighting the existing conditional distributions; the conditional
distributions themselves do not need to be re-estimated. The mean-variance
apparatus, by contrast, has no explicit regime structure; the implicit regime
information is embedded in the covariance matrix, which means that regime
shifts require re-estimation of the matrix, with the re-estimation typically
requiring substantial new data that becomes available only after the regime
shift has progressed substantially.

The framework therefore handles regime boundaries with structural advan-
tages over the mean-variance alternative. The advantages are not merely
theoretical; they translate into operational differences in portfolio behavior at
exactly the moments when portfolio construction matters most.

22.6 Comparison with Mean-Variance Optimization

The relationship between curve optimization and mean-variance optimization
is structurally important and deserves explicit treatment.

The two frameworks are categorically different optimization problems.
Mean-variance optimization minimizes a quadratic function of the allocation
vector, the portfolio variance, subject to linear constraints including a target
return constraint. Curve optimization minimizes a piecewise-quadratic func-
tion of the allocation vector, the sum of squared positive shortfalls across
regimes weighted by the market view, subject to linear constraints. The objec-
tive functions are different in their structural form, in their dependence on the
input parameters, and in the kind of optimal allocations they produce.

Under restrictive conditions, the two frameworks can produce identical or
near-identical allocations. The conditions include a single regime, so that the
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regime-conditional structure of curve optimization collapses to a single distri-
bution; symmetric loss preferences, so that the asymmetric penalty structure
of curve optimization is unnecessary; no structural constraints beyond posi-
tion bounds and target return, so that the structural constraint apparatus of
curve optimization is unused; and Gaussian return distributions, so that the
variance-based risk measure of mean-variance optimization is well-defined.
Under these conditions, the two frameworks reduce to substantially the same
problem.

The conditions are, however, extremely restrictive. They are essentially the
conditions under which mean-variance optimization is internally consistent:
conditions that, as Part I established, are not satisfied by actual financial
return distributions in actual economic environments. They are not the condi-
tions under which actual investors actually invest. They are the conditions of
an idealized world that the standard apparatus has historically pretended to
describe.

In actual conditions, meaning multi-regime environments, asymmetric loss
preferences, non-Gaussian return distributions and structural constraints, the
two frameworks produce categorically different allocations. The curve opti-
mization framework’s allocations are appropriate to the regime-conditional,
structurally-constrained, asymmetrically-evaluated character of the actual
investment problem. The mean-variance allocations are appropriate only to
the idealized conditions of the framework’s assumptions, which actual condi-
tions do not satisfy.

The relationship between the frameworks, in summary, is not that of two
alternative optimization approaches that produce similar answers; it is that of
two structurally different approaches whose outputs diverge most sharply at
the moments when the divergence matters most. The conditions under which
the frameworks converge are the conditions under which both frameworks
would produce reasonable answers; the conditions under which they diverge
are the conditions under which only one framework can produce reasonable
answers.
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22.7 Comparison with Conditional Value-at-Risk
Optimization
Conditional value-at-risk optimization is the principal alternative to mean-vari-
ance optimization in contemporary practice. It replaces the variance-based
risk measure with a measure of expected loss conditional on losses exceeding
a specified threshold, the value-at-risk threshold. The replacement addresses
some of the inadequacies of variance-based risk measurement, particularly
the failure to capture tail risk, while preserving the broader optimization
apparatus.

The relationship between curve optimization and conditional value-at-risk
optimization is closer than the relationship with mean-variance optimization,
but the two frameworks remain structurally different.

Conditional value-at-risk optimization is, like curve optimization, sensitive
to asymmetric loss preferences in a way that mean-variance optimization is
not. Both frameworks penalize losses more than they penalize gains, though
through different mechanisms: the one through conditional expectation, the
other through the positive-part construction in the objective function.

The conditional value-at-risk approach, however, treats the return distribu-
tion as a single unconditional distribution. The regime-conditional structure
that distinguishes curve optimization is absent. The implication is that it
handles tail risk within a regime appropriately but does not address the struc-
tural problem that the relevant tail risk depends on which regime the portfolio
is operating in. An optimization conducted in Expansion conditions, using data
from the Expansion period, produces allocations that may be optimal for
continued Expansion but that are not robust to a transition to a different
regime.

Empirical comparisons, including the internal test cited in Chapter 21, show
that curve optimization produces returns that are competitive with or superior
to conditional value-at-risk optimization, with better drawdown characteris-
tics during regime transitions. The pattern is consistent with the theoretical
analysis: both frameworks handle within-regime risk reasonably, but curve
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optimization’s regime-conditional structure handles between-regime risk that
the alternative does not address explicitly.

The two frameworks are, in this sense, complementary rather than compet-
ing. An investor concerned principally with within-regime tail risk in a stable
regime might find conditional value-at-risk optimization adequate. An investor
concerned with the regime-dependent character of returns, particularly the
structural risks of regime transitions, needs the curve optimization
framework’s regime-conditional apparatus.

22.8 The Efficient Frontier Analog
The mean-variance framework’s efficient frontier, the locus of portfolios that
achieve the maximum expected return for any given level of variance, has a
corresponding object in the curve optimization framework: the locus of portfo-
lios that minimize the asymmetric shortfall for any given level of the
mandate’s aggressiveness. We may call this the curve-optimal frontier, by
analogy with the mean-variance efficient frontier.

The curve-optimal frontier is parameterized by the mandate’s aggressive-
ness, with more aggressive mandates producing portfolios further out on the
frontier. The frontier is, by construction, well-defined for each mandate
aggressiveness level; the optimization produces an optimal portfolio for each
specification, subject to the convexity considerations discussed in Section
22.2.

The frontier in curve-optimal space is structurally different from the effi-
cient frontier in mean-variance space. The mean-variance frontier is parame-
terized by expected return and variance, two unconditional moments of the
return distribution. The curve-optimal frontier is parameterized by the
mandate’s regime-conditional aggressiveness profile, a multi-dimensional
specification that captures the investor’s attitudes toward different regimes
separately.

The curve-optimal frontier is, in this sense, higher-dimensional than the
mean-variance frontier. It cannot be displayed in a simple two-dimensional
plot the way the efficient frontier conventionally is. The richness of the frontier
reflects the richness of the underlying optimization problem, which captures
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aspects of the investor’s preferences and the asset characteristics that the
mean-variance framework does not represent.

For practical visualization, projections of the curve-optimal frontier onto
specific two-dimensional spaces can be useful. A projection that plots
expected return against expected Crisis loss, for instance, displays the trade-
off between aggressive positioning and defensive characteristics. A projection
that plots expected return against expected drawdown during a specific
historical regime transition displays the trade-off between aggressive posi-
tioning and resilience.

These projections support specific operational decisions, but they should
not be mistaken for a complete characterization of the frontier. The full fron-
tier is a multi-dimensional object that no two-dimensional plot can capture;
the projections are useful tools for specific analytical purposes, not substi-
tutes for the full optimization analysis.

22.9 Limits and Edge Cases
We close this chapter by acknowledging the limits of the framework and the
edge cases that require careful handling.

Dependence on the regime taxonomy. The framework’s outputs depend
substantially on the regime taxonomy used: the five-regime taxonomy
produces different allocations than the twenty-five-state taxonomy, with the
differences being more pronounced for instruments whose conditional returns
vary substantially within the standard regimes. The choice of taxonomy is
itself an analytical decision; the framework provides the apparatus, but the
choice of regime resolution depends on the analytical purpose.

Dependence on the conditional return estimates. The framework’s
outputs depend on the quality of the regime-conditional return estimates.
Estimates with substantial uncertainty produce allocations with correspond-
ing uncertainty; the framework does not provide false precision when the
underlying estimates are imprecise. The analyst should be aware of the uncer-
tainty in the conditional return estimates and should treat the optimization
outputs with appropriate caution where the estimates are particularly
uncertain.
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Dependence on the constraint structure. The framework’s outputs
depend on the constraint structure imposed. Inappropriate constraints, too
tight in the sense of producing infeasible problems, too loose in the sense of
failing to capture structural requirements, or inconsistent with the mandate,
produce inappropriate outputs. The constraint specification is itself a struc-
tural decision that deserves careful attention.

Edge cases at the boundaries of the feasible region. The optimization can
produce allocations at the boundary of the feasible region; allocations where
one or more constraints are tightly binding. Such allocations are not problem-
atic in themselves, but they indicate that the optimization is being driven by
constraint structure rather than by the curve-fitting against the mandate. The
analyst should examine boundary-binding outputs to confirm that the
constraints are appropriate; if they are, the boundary allocation is the correct
output, but if they are not, the constraints should be revised.

The asymmetric penalty’s flat regions. As established in Section 22.2, the
asymmetric penalty structure can produce flat regions in the objective land-
scape where multiple allocations produce identical objective values. The
framework’s stepwise procedure addresses this by progressively adding
constraints to eliminate the flat regions, but in some applications the flat
regions may remain. In such cases, the choice among allocations in the flat
region depends on considerations outside the objective function: diversifica-
tion within the flat region, robustness to small changes in the inputs, and simi-
lar considerations.

These limits do not undermine the framework’s value; they qualify the
conditions under which it should be deployed and the care with which its
outputs should be interpreted. The framework is, like all analytical apparatus,
a tool whose effective use depends on understanding both its capabilities and
its limits. The diagnostic and strategic apparatus developed in Parts II through
IV provides the structural understanding required to deploy the operational
apparatus effectively, with appropriate awareness of the conditions under
which the apparatus produces reliable outputs and the conditions under
which it requires supplementation by judgment.

We turn now to Chapter 23 and the regime-conditional allocation matrices
that the framework produces under standard mandate specifications.
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C H A P T E R  2 3

The Resilient Portfolio Across
Market Regimes

What the apparatus actually produces. Four roles, Gain, Income,
Stabilization and Protection, allocated across the five regimes,
with every role present in every regime. The floors are the point:
a portfolio that abandons Protection through a long expansion is
exposed to precisely the transition it stopped preparing for.

23.1 From Framework to Allocation
The preceding chapters of Part V developed the operational apparatus: the
regime-conditional return distributions in Chapter 20, and the curve optimiza-
tion framework in Chapters 21 and 22. The apparatus is, at this point, fully
specified. The question for this chapter is what concrete allocations the appa-
ratus produces under realistic mandate specifications, and what those alloca-
tions tell us about how the framework’s analytical commitments translate into
operational portfolios.

The chapter presents the framework’s outputs in three forms. Section 23.2
describes the role structure that organizes the framework’s portfolio analysis
at the level above individual instruments: the four roles of Gain, Income,
Stabilization, and Protection that we have referenced throughout the book and
now develop fully. Section 23.3 presents the regime-conditional allocation
matrix for a representative standard mandate. Section 23.4 presents the
investor-type variations that adapt the standard allocation to the specific
circumstances of different investor categories. Section 23.5 examines the
dynamics of the allocation as market views shift and regime classifications
change over time.
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The allocations presented in this chapter are illustrative rather than
prescriptive. The framework produces allocations that are specific to the
investor’s mandate, market view, and constraint structure; the allocations
presented here represent reasonable examples under common specifications,
with the understanding that specific investors will produce specific allocations
through the framework’s operational apparatus.

23.2 The Role Structure
The framework organizes portfolio analysis around four roles that each portfo-
lio component plays. The role structure is not an additional layer of complexity
on top of the regime-conditional analysis; it is a complementary organizing
principle that captures the functional contribution of each instrument to the
overall portfolio.

Gain. Instruments in the Gain role contribute principally to portfolio appre-
ciation during favorable conditions. They produce strong positive returns in
Expansion and Boom regimes, with the trade-off being weaker performance,
or losses, in Crisis and Contraction regimes. Examples include growth-
oriented equities, equity in cyclical sectors, and certain alternative invest-
ments oriented toward economic expansion.

Income. Instruments in the Income role contribute principally to portfolio
cash flow. They produce stable income across regime conditions, with the
level of income depending on the specific instrument and the prevailing inter-
est-rate environment. Examples include high-quality fixed-income instru-
ments, dividend-paying equities in stable sectors, real-estate income from
defensive properties, and certain structured income products.

Stabilization. Instruments in the Stabilization role contribute principally to
portfolio stability across regime conditions. They produce moderate returns
across all regimes, with limited upside in favorable conditions and limited
downside in unfavorable conditions. Examples include high-quality intermedi-
ate-duration bonds, balanced funds with stabilization mandates, and certain
alternative investments oriented toward consistent returns.

Protection. Instruments in the Protection role contribute principally to
portfolio resilience during severe conditions. They produce strong positive
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returns in Crisis and Contraction regimes, with the trade-off being weaker
performance, or losses, in Expansion and Boom regimes. Examples include
gold and other precious metals, certain currency positions, defensive fixed-
income positions such as long-duration government bonds in deflationary
scenarios, and specific instruments designed for crisis protection.

The role structure has a structural relationship to the regime classification.
Gain instruments perform best in Boom and Expansion regimes; Income
instruments perform consistently across regimes; Stabilization instruments
perform moderately in all regimes; Protection instruments perform best in
Crisis and Contraction regimes. A resilient portfolio carries allocation to all
four roles in all regimes, with the weighting across roles shifting by regime to
reflect the changing balance of return-driver dominance.

The framework’s commitment to all roles in all regimes is structurally
important and deserves emphasis. A portfolio that abandons the Protection
role during a long Expansion, because Protection instruments have been
underperforming, is structurally exposed to the eventual transition to
Contraction or Crisis, when the absence of Protection becomes acutely costly.
A portfolio that abandons the Gain role during a long Stagnation, because Gain
instruments have been underperforming, is structurally exposed to the even-
tual transition to Expansion, when the absence of Gain limits the recovery. The
resilient portfolio maintains structural exposure to all roles even when specific
roles are underperforming, accepting the short-term cost in order to preserve
the long-term resilience.

23.3 The Base Regime-Allocation Matrix

The framework’s standard output for a representative mandate, drawn from
the operational apparatus deployed at the SIM Research Institute, is the
regime-conditional allocation matrix. The matrix specifies, for each regime,
the optimal allocation across the four roles. We present the matrix here in
stylized form for a representative mandate; specific applications produce
specific matrices through the optimization framework.

For a representative mandate oriented toward real-purchasing-power
preservation with moderate growth objectives, the regime-conditional role
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allocations are approximately as follows.

ROLE CRISIS CONTRACTION STAGNATION EXPANSION BOOM

Gain 5% 15% 25% 40% 50%

Income 15% 25% 30% 25% 20%

Stabilization 30% 30% 25% 20% 15%

Protection 50% 30% 20% 15% 15%

Protection dominates in Crisis at approximately 50 percent, declining to 15
percent in Boom. Stabilization is largest in Crisis and Contraction, declining
toward Boom. Income peaks in the middle regimes, around Stagnation. Gain
rises from minimal in Crisis to dominant in Boom. The smooth transitions
across the regime spectrum capture the framework’s central operational
insight: the resilient portfolio is not a fixed allocation but a regime-conditional
structure that shifts continuously as conditions evolve, with all four roles
always present but with their relative weights changing systematically. The
underlying schematic is given in SIM Research Institute, The Portfolio Role of
Gold.

The shift pattern is worth making explicit. The framework’s commitment to
all roles in all regimes means that Protection never falls below approximately
15 percent even in Boom, and Gain never falls below approximately 5 percent
even in Crisis. The non-zero floors reflect the structural insight that regime
classifications are themselves uncertain, that transitions between regimes can
occur rapidly, and that even high-confidence regime classifications can be
wrong in particular instances. Maintaining minimum exposure to all roles in all
regimes provides the structural resilience that the framework’s analytical
commitments require.

The matrix exhibits several structural patterns that deserve attention.

The Gain role ranges from 5 percent in Crisis to 50 percent in Boom, reflect-
ing the structural appropriateness of growth-oriented positioning in favorable
regimes and its inappropriateness in adverse regimes. The 5 percent Crisis
allocation is not zero because the framework maintains structural diversificat‑
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ion across roles; eliminating Gain entirely would leave the portfolio with no
exposure to the recovery that follows Crisis.

The Protection role ranges inversely from 50 percent in Crisis to 15 percent
in Boom, reflecting the structural appropriateness of defensive positioning in
adverse regimes. The 15 percent Boom allocation is not zero because the
framework maintains structural protection even in favorable conditions; elimi-
nating Protection entirely would leave the portfolio without resilience to the
eventual transition to less favorable regimes.

The Income role is more stable across regimes than either Gain or
Protection, peaking in Stagnation at 30 percent and declining modestly at
both extremes. The pattern reflects the structural appropriateness of stable
income generation across regime conditions, with the specific level depending
on the prevailing interest-rate environment.

The Stabilization role is similarly relatively stable across regimes, peaking in
Crisis and Contraction at 30 percent. The pattern reflects the structural appro-
priateness of stabilizing the portfolio across all conditions, with the role
becoming more prominent in adverse conditions when the other roles face
greater stress.

The structural commitment to all roles in all regimes is visible in the matrix:
no role drops below 5 percent, and the role-weighting shifts smoothly across
regimes rather than discontinuously. The framework therefore produces port-
folios that are structurally diversified across roles regardless of the regime,
with the regime-conditional adjustments being moderations of role allocations
rather than wholesale shifts.

23.4 Investor-Type Variations

The base regime-allocation matrix represents the framework’s output for a
representative mandate. Different investor types, distinguished by their life-
stage, their scale, their objectives, and their constraints, produce variations on
the base matrix. The framework’s standard analysis distinguishes three
investor types, drawn from the framework’s experience with the institutional
mandates deployed at the SIM Research Institute.
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The career-start investor

The career-start investor is typically a relatively young individual or family with
limited accumulated capital, substantial future earning capacity, and a long
investment horizon. The structural conditions favor more aggressive position-
ing, with greater allocation to Gain and lower allocation to Protection than the
base matrix specifies. The framework’s output for a career-start investor
under standard market conditions might be approximately as follows.

ROLE CRISIS CONTRACTION STAGNATION EXPANSION BOOM

Gain 10% 25% 35% 50% 60%

Income 10% 15% 20% 20% 15%

Stabilization 25% 25% 25% 15% 10%

Protection 55% 35% 20% 15% 15%

The Crisis-period Protection allocation remains substantial because the
career-start investor, despite the longer horizon, faces specific vulnerability to
crisis-period losses that could compromise the broader strategic positioning.
The Gain allocation in favorable regimes is elevated relative to the base case,
reflecting the appropriateness of growth-oriented positioning for the longer-
horizon investor.

The established investor

The established investor is typically a mature individual or institution with
substantial accumulated capital, continuing but moderating earning capacity,
and a medium-term investment horizon. The structural conditions favor
balanced positioning, with allocations closer to the base matrix. The
framework’s output for an established investor matches the base regime-allo-
cation matrix presented in Section 23.3 with relatively minor modifications.
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The high-net-worth investor

The high-net-worth investor is typically an institution or wealthy individual
with very substantial accumulated capital, modest earning capacity relative to
existing assets, and a long horizon often extending across generations. The
structural conditions favor more conservative positioning, with greater alloca-
tion to Income and Stabilization and lower allocation to Gain than the base
matrix specifies. The framework’s output under standard market conditions
might be approximately as follows.

ROLE CRISIS CONTRACTION STAGNATION EXPANSION BOOM

Gain 5% 10% 20% 30% 35%

Income 20% 30% 35% 30% 25%

Stabilization 30% 30% 25% 20% 20%

Protection 45% 30% 20% 20% 20%

The Income allocation is elevated relative to the base case, reflecting the
structural importance of cash-flow generation for an investor whose accumu-
lated assets are substantial relative to current consumption. The Gain alloca-
tion is moderated relative to the base case, reflecting the reduced strategic
appropriateness of growth-oriented positioning when accumulation is not the
principal objective.

The three investor-type variations are not exhaustive; specific investors
produce specific allocations through the framework’s operational apparatus,
with the matrices presented here being illustrative of the general patterns.
The framework’s flexibility in accommodating different investor types is one of
its operational advantages over the standard apparatus, which tends to
produce similar allocations for substantially different investor situations
because the underlying mean-variance optimization does not distinguish
among the investor types at the structural level.
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23.5 The Dynamic Allocation
The regime-conditional allocation matrices presented above describe the
framework’s output for specific regimes. In actual operation, the regime clas-
sification changes over time, and the allocation correspondingly changes. The
framework’s dynamic-allocation behavior is structurally important and
deserves explicit treatment.

The framework’s operational deployment uses the regime detection
methodology described in Chapter 20 to produce a probabilistic regime classi-
fication. The market-view vector  is derived from the probabilistic classifica-
tion, with each regime weighted by its probability. As the probabilistic classifi-
cation shifts over time, the market-view vector shifts, and the optimal alloca-
tion shifts in response.

The shifts in optimal allocation are, as discussed in Chapter 22, smooth
rather than discontinuous. A regime classification that gradually shifts from
Expansion-dominant to Stagnation-dominant produces an allocation that
gradually shifts from the Expansion column toward the Stagnation column of
the regime-allocation matrix. The transition is continuous, with the intermedi-
ate allocations being weighted combinations of the regime-specific
allocations.

The smoothness has practical implications for transaction costs and portfo-
lio turnover. The framework does not produce sudden wholesale shifts in allo-
cation; it produces gradual rebalancing as the regime classification evolves. In
practice, the framework’s operational deployment typically produces portfolio
turnover of 15 to 25 percent per year, with the specific rate depending on how
rapidly the regime conditions are evolving and how active the rebalancing is.

The smoothness also has implications for the timing of strategic shifts. The
framework does not produce signals of imminent regime change; the regime
classification shifts as the underlying conditions shift, with the shifts in classi-
fication being themselves gradual rather than discontinuous. The framework’s
value is therefore not in the precise timing of regime transitions, which the
framework does not claim to provide, but in the structural appropriateness of
the allocation throughout the transition. An investor whose allocation is shifti‑
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ng gradually toward defensive positioning as the regime classification gradu-
ally shifts from Expansion toward Contraction is appropriately positioned
regardless of the precise timing of the actual transition.

23.6 The Standard Allocation in Late-Cycle Conditions

We close the allocation discussion with an explicit consideration of what the
framework’s allocation looks like in the late-cycle conditions that the diagnos-
tic apparatus has identified as characterizing the current period.

The framework’s regime classification of the current period, drawing on the
Market Analysis Framework methodology described in Chapter 20, identifies a
probabilistic distribution across the regimes that is heavily weighted toward
Stagnation and Contraction, with substantial probability weight on Crisis and
only modest weight on Expansion. The specific distribution varies over time
and depends on the precise data window under consideration, but the general
pattern is consistent with the diagnostic framework’s analysis of the late-cycle
conditions.

Given this regime distribution, the framework’s optimal allocation under a
standard mandate is approximately 15 to 20 percent Gain, 25 to 30 percent
Income, 25 to 30 percent Stabilization, and 25 to 30 percent Protection.

The allocation reflects the late-cycle conditions: substantial allocation to
Protection, capturing the elevated probability of Crisis and the structural risks
of late conservation; substantial allocation to Income, capturing the appropri-
ateness of cash-flow generation in conditions where capital appreciation faces
structural headwinds; substantial allocation to Stabilization, capturing the
value of portfolio stability in conditions of elevated volatility; and moderated
allocation to Gain, capturing the reduced appropriateness of growth-oriented
positioning in conditions where structural growth is constrained.

The allocation is materially different from what the standard apparatus
would produce under the same conditions. The standard apparatus, calibrated
on historical covariances that include substantial Expansion-period data,
would produce allocations weighted more heavily toward Gain and less heav-
ily toward Protection. The standard apparatus’s allocation would be appropri-
ate to the conditions of the historical data window from which the covariances
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were estimated; the framework’s allocation is appropriate to the conditions of
the present moment.

The difference is operationally significant. An investor following the stan-
dard apparatus’s allocation in late-cycle conditions is positioned for a continu-
ation of the conditions that characterized the historical data window. If those
conditions continue, the standard allocation will perform comparably to the
framework’s allocation. If those conditions change, if the late-cycle dynamics
produce the regime transitions that the diagnostic framework predicts, the
standard allocation will substantially underperform the framework’s alloca-
tion. The framework’s allocation is, in this sense, robust to the regime transi-
tions that the standard apparatus cannot anticipate.

23.7 The Practical Mechanics of Transitions

The dynamic-allocation properties described in Section 23.5 require detailed
operational treatment, because the practical mechanics of executing alloca-
tion shifts in real portfolios are non-trivial and the framework’s value depends
on the shifts being executable in practice.

Liquidity constraints

Not all portfolio components can be reallocated at equal speed. Public equi-
ties and government bonds can typically be repositioned within days; corpo-
rate bonds and emerging-market positions may require weeks; real estate and
private equity may require months to years. The framework’s dynamic alloca-
tion must respect these liquidity differentials, with the most liquid compo-
nents carrying the burden of short-horizon rebalancing while less liquid
components are repositioned through structured rebalancing programs over
longer periods.

In operational practice, the framework’s portfolios typically segment into
liquidity tiers: a tactical tier, 5 to 20 percent of the total portfolio, consisting of
highly liquid instruments that can be repositioned daily; a strategic tier, 60 to
80 percent, consisting of moderately liquid instruments rebalanced over
weeks to months; and a long-horizon tier, 10 to 20 percent, consisting of less
liquid instruments held for the longer-cycle strategic positioning. Each tier has
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different rebalancing dynamics, with the framework’s overall allocation being
the weighted combination of the tier allocations.

Transaction costs

Portfolio rebalancing involves transaction costs: explicit commissions and
fees, bid-ask spreads, market impact for larger orders, and tax consequences
for taxable accounts. The framework’s dynamic allocation must net the rebal-
ancing benefits against these costs, with the result that small allocation shifts,
less than approximately 100 basis points, are typically not executed even
when the underlying regime classification suggests they would be appropriate.

The threshold for execution depends on the specific portfolio’s transaction-
cost structure, which varies substantially across investor types. Institutional
investors with substantial scale and direct market access can typically
execute small allocation shifts at low cost; retail investors with limited scale
and intermediated market access face higher transaction costs that require
larger thresholds. The framework’s operational deployment calibrates the
execution thresholds to the specific investor’s transaction-cost structure.

Tax considerations

For taxable accounts, the realization of capital gains through portfolio rebal-
ancing has tax consequences that must be considered in the rebalancing deci-
sion. The framework’s analysis distinguishes between rebalancing that trig-
gers taxable gains, where the after-tax benefit must justify the rebalancing,
and rebalancing that occurs through new contributions or harvesting of tax
losses, where the tax-free or tax-favored execution makes smaller allocation
shifts economically viable.

The framework’s typical approach for taxable accounts is to use new contri-
butions to execute the desired allocation shifts where possible, supplemented
by tax-loss harvesting in positions where unrealized losses provide tax bene-
fits. Direct sales of appreciated positions are executed only when the strategic
case for the rebalancing is sufficiently strong to overcome the tax cost.
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Operational complexity

The dynamic-allocation framework requires operational infrastructure to
support regime classification updates, allocation calculations, rebalancing
decisions, execution against multiple instruments across multiple liquidity
tiers, transaction-cost monitoring, and performance attribution. The infra-
structure requirements vary substantially across investor types: institutional
investors typically have the resources to support sophisticated dynamic allo-
cation; smaller individual investors may need to use simplified versions of the
framework that maintain the strategic logic while reducing the operational
complexity.

The framework’s published methodology supports a spectrum of opera-
tional complexity, from a fully-dynamic deployment with daily regime classifi-
cation and continuous rebalancing through to a simplified deployment with
quarterly regime assessment and threshold-based rebalancing. The strategic
logic is preserved across the spectrum; what changes is the operational inten-
sity required for execution.

23.8 The Long Historical View
We close this chapter with an explicit treatment of how the framework’s
resilient-portfolio construction would have performed across the long histori-
cal record, with the understanding that historical performance illustrates the
framework’s analytical structure rather than guaranteeing future performance.

The framework’s analytical structure is calibrated to perform well across
the diverse conditions that the 150-year Economic State Model displays. The
structure includes substantial allocations to Protection that would have
underperformed during the long Expansion periods of 1945 to 1970 and 1985
to 2007, where Protection-oriented instruments lagged the strong equity
returns of those periods. The structure also includes substantial allocations to
Gain that would have outperformed during those Expansion periods while
providing protection during the Crisis episodes of 1929 to 1932, 1973 to
1975, and 2008 to 2009.
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The framework’s value over a complete cycle is therefore not in producing
the best performance in any single sub-period but in producing acceptable
performance across the diverse sub-periods that characterize a complete
cycle. An investor who optimized for a single sub-period, the long post-war
Expansion for example, would have outperformed the framework’s allocation
during that sub-period but would have substantially underperformed during
the transitions to and from it. The framework’s commitment to all roles in all
regimes is the structural mechanism that produces the cross-period resilience
at the cost of sub-period optimization.

The cumulative effect, on the framework’s analysis, is that the resilient
portfolio underperforms during long expansion periods, when single-strategy
optimization would have been preferable, but substantially outperforms
during periods of regime transition, when single-strategy optimization
produces severe losses. For investors whose horizons span complete cycles,
and most institutional and individual investors do have such horizons, the
resilient construction produces superior long-run outcomes despite the sub-
period underperformance.

The framework’s analytical and operational structure makes this case
concrete and operational. The diagnostic apparatus identifies the current
period as being in the late conservation phase of a multi-century cycle; the
strategic apparatus identifies the appropriate orientations for late-conserva-
tion portfolios; the operational apparatus translates the strategic orientations
into specific allocations. The cumulative effect is portfolio positioning that the
framework’s analysis treats as appropriate to the current period and robust to
the regime transitions that the diagnostic apparatus suggests are
approaching.

We turn now to Chapter 24 and the detailed treatment of gold’s role in the
framework’s portfolio construction.
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C H A P T E R  2 4

The Portfolio Role of Gold

Gold is the instrument through which the framework’s monetary
diagnosis becomes a portfolio position. This chapter derives its
value from three drivers rather than asserting it from the empiri-
cal record, traces two hundred years of purchasing-power reten-
tion across two structurally different inflation regimes, and states
what effective implementation requires.

24.1 Why Gold Deserves Its Own Chapter

Gold occupies a structurally distinctive position in the framework’s analysis,
and we devote a chapter to it for reasons that have to do with both its theoret-
ical role and its operational importance.

At the theoretical level, gold is the principal instrument through which the
framework’s analysis of late-cycle monetary dynamics connects to opera-
tional portfolio construction. The hegemonic-cycle analysis of Chapters 6 and
13 identifies the late strain-and-adjustment phase of the current monetary
system as the structural condition of the present period; the Aufschub and
Bereinigung fork of Chapter 14 identifies the resolution of this strain as the
principal political-economic question of the coming decade. Gold is, on the
historical record and on the framework’s analytical commitments, the instru-
ment best positioned to retain value across the kinds of monetary-system
reorganizations that the framework’s diagnosis identifies as approaching.

At the operational level, gold has structural properties that distinguish it
from essentially all other portfolio instruments. It is not a claim on any state,
corporation, or financial institution; it is not denominated in any currency that
can be expanded by monetary authorities; it does not depend on the continu‑
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ed functioning of any payment or settlement infrastructure; and it has been
held as a store of value across more than three millennia of recorded
economic history, surviving the rise and fall of every previous monetary
system. These properties make gold a structurally unique instrument in the
portfolio, with risk-and-return characteristics that cannot be replicated by
other instruments and that the standard apparatus tends to under-recognize.

This chapter develops the framework’s analysis of gold in five sections.
Section 24.2 presents the field-theoretic derivation of gold’s value, drawing on
the three-driver model that connects gold’s price dynamics to the broader
macroeconomic structure. Section 24.3 examines the long historical record of
gold’s purchasing-power retention, with explicit comparison to fiat savings
and equity investment. Section 24.4 develops the pension-planning applica-
tion, showing how gold’s role differs across the three principal long-horizon
scenarios. Section 24.5 addresses the operational considerations of effective
gold implementation. Section 24.6 places gold within the curve optimization
framework.

24.2 The Field-Theoretic Derivation of Gold’s Value
The standard treatment of gold in investment literature is largely empirical:
gold’s historical performance is documented, its correlations with other asset
classes are estimated, and its allocation is justified by these empirical charac-
teristics. The treatment lacks a structural theory of why gold should have the
properties the empirical record displays.

The framework’s analysis is structural. We argue that gold’s value can be
derived from a three-driver model that connects gold’s price dynamics to the
broader macroeconomic structure analyzed in the field-theoretic apparatus of
Part II. The three drivers are liquidity impulses from credit dynamics, growth
driven by innovation, and currency stability from a capital-cycle perspective.

The liquidity-impulse driver. Gold’s price responds positively to liquidity
impulses in the financial system: monetary expansion, central-bank balance-
sheet growth, and fiscal stimulus reaching the financial system. The mecha-
nism is structural: monetary expansion creates additional financial-system
capital that seeks deployment, with gold being one of the principal alternative
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deployments to traditional financial assets. As  in the three-body model
grows through the channels analyzed in Chapter 7, a portion of the growth
seeks expression in gold positions, supporting gold’s price.

The growth-by-innovation driver. Gold’s price responds negatively to
vigorous innovation cycles that create alternative real-asset investments. In
periods of strong innovation activity, the productive returns to real-capital
investment compete with the structural returns to gold; capital that might
otherwise flow to gold is attracted by the productive returns. As  in the
three-body model grows through innovation-driven shifts in the saturation
level , the relative attractiveness of gold positions declines.

The currency-stability driver. Gold’s price responds inversely to confi-
dence in the prevailing currency system. In periods of currency stability, when
the issuing state’s commitment to maintaining purchasing power is credible
and the broader monetary arrangement is functioning well, the demand for
gold as monetary insurance is reduced, and gold’s price faces structural head-
winds. In periods of currency instability, when the commitment is becoming
less credible and the broader arrangement is under strain, the demand for
gold as monetary insurance rises, supporting gold’s price.

The three drivers combine to produce gold’s price dynamics. The combina-
tion is not a simple weighted sum; it involves the specific interaction of the
drivers under the conditions prevailing at any given time. In late-cycle condi-
tions like the present, with substantial monetary expansion supporting gold
through the liquidity-impulse driver, modest innovation cycle activity providing
limited competition through the growth-by-innovation driver, and substantial
currency-stability concerns supporting gold through the third driver, the three
align to produce favorable conditions for gold. The favorable alignment is
structural rather than cyclical; it reflects the conditions of the cycle phase
rather than temporary developments that might be reversed.

The three-driver model has a specific quantitative expression in the differ-
ential equation for the gold-to-stock price ratio:

(24.1)
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where  and  are the gold price and the broad stock-market price level
respectively, the dot notation denotes time derivatives, and  represents
changes in currency-system confidence. The functional forms , ,  are
specified in the broader field-theoretic apparatus; we will not develop the full
mathematical specification here.

The structural significance of the model is that gold’s value is not a free-
floating residual that fluctuates with market sentiment; it is a structural func-
tion of the macroeconomic conditions that the framework’s diagnostic appara-
tus characterizes. The framework can therefore make specific predictions
about gold’s behavior under specific conditions, and the predictions have been
confirmed by the empirical record over the period the model has been opera-
tionally deployed.

24.3 The Historical Record of Purchasing-Power Retention
The empirical case for gold rests substantially on its long-run record of
purchasing-power retention. We present the case here with the understanding
that the empirical regularity has a structural foundation in the field-theoretic
analysis developed in the preceding section.

24.3.1 Two Inflation Regimes

The two-hundred-year record of American consumer price inflation reveals
two structurally distinct regimes. The first, running from approximately 1820
to 1920, was characterized by market-driven inflation: total price-level
increases of 215 percent across the century, with the vast majority of the
increase concentrated in the final five years, the period after the First World
War during which the gold standard was effectively suspended. Controlling for
the late spike, the annual inflation rate for the greater part of the century was
approximately 0.47 percent: essentially price stability over a hundred-year
horizon, with fluctuations driven by weather, harvests, and other market
events rather than by monetary expansion.

The second regime, running from approximately 1920 to 2020, was charac-
terized by monetary-driven inflation. Total price-level increases were approxi-
mately 1100 percent over the century, corresponding to an annual inflation
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rate of approximately 2.6 percent. The pattern was exponential rather than
fluctuating around a stable mean; once the monetary-inflation regime was
established, it became self-reinforcing as the underlying economic system
increasingly depended on regular capital injections to function.

The distinction between the two regimes is structurally important. Market-
driven inflation produces fluctuations around a market-determined mean,
with prices typically returning to the mean after temporary deviations.
Monetary-driven inflation produces an exponential trend, with prices continu-
ing to rise regardless of the underlying productive conditions. The transition
between regimes, which in the United States occurred between 1914, the
founding of the Federal Reserve and the suspension of the gold standard
during the First World War, and 1971, the final severing of the dollar’s link to
gold, represented a structural change in the monetary arrangement that
produced the structurally different inflation pattern.

The two records set side by side make the contrast plain. Over the
commodity-money regime of 1820 to 1920, prices are essentially flat for the
first ninety-five years, with a sharp spike in the war period. Over the monetary-
money regime of 1920 to 2020, prices rise exponentially throughout the
century. Gold’s price tracking is structurally different in the two: flat in the
commodity-money regime, where gold is the monetary standard, and rising
sharply in the monetary-money regime, where gold prices the loss of fiat
purchasing power. The contrast is the empirical foundation for the
framework’s analytical treatment of gold’s role. The source is SIM Research
Institute, Gold as a Pension Plan, with underlying data from MeasuringWorth
and historical consumer-price sources.

24.3.2 Gold’s Response Across the Two Regimes

Gold’s price behavior across the two regimes provides striking confirmation of
the framework’s analysis. During the first regime, gold’s price changed by only
88 percent across the whole of the gold-standard era, which extends into the
early twentieth century. Gold was essentially price-stable in real terms
because the monetary system was structurally backed by gold and the supply
of gold grew at rates broadly consistent with the growth of the real economy.
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During the second regime, and specifically over 1970 to 2020, after the
complete severing of the gold standard, gold’s price increased by over 4700
percent, compounding at roughly double the rate of consumer-price inflation
over the same span. The pattern reflects the structural shift: with the mone-
tary system no longer constrained by gold, monetary expansion became the
principal driver of nominal price increases across all assets, and gold’s price
increased in nominal terms even faster than consumer prices as the demand
for monetary insurance grew along with the monetary expansion.

The structural conclusion is that gold’s behavior in fiat regimes is funda-
mentally different from its behavior in commodity-money regimes. In
commodity-money regimes, gold standards or gold-backed currencies, gold is
price-stable because it is the monetary base. In fiat regimes, gold becomes a
price-of-money instrument whose nominal price reflects the loss of purchas-
ing power of the issuing currency. Both regimes preserve gold’s real purchas-
ing power across the regime’s full duration; the mechanism differs.

The Weimar hyperinflation provides a particularly clear empirical illustration
of the regime transition that the framework’s analysis identifies. Distinguishing
a normal market environment from a hyperinflationary one, the empirical
observations track the three-driver model’s projections closely. The gold-to-
equity ratio falls from approximately 20 in 1916 to nearly zero by 1923: a
near-total destruction of equity value relative to gold. The mechanism is the
failure of currency stability: as confidence in the Reichsmark collapsed, equi-
ties priced in Reichsmarks lost most of their real value, while gold retained its
real value. The pattern is the empirical signature of the hyperinflationary
scenario that the framework’s pension-planning analysis treats.

The corresponding American series runs through 2024, alongside the
model’s calibrated projection and the real data adjusted to incorporate the
model’s structural insights. The model peaks around 2021 and 2022, on the
third quarter of 2021 in the original calibration, and then declines through the
2020s. The historical pattern from Germany between 1915 and 1923 provides
the structural template: a ratio peak that signals the end of the commodity-
money phase, followed by a substantial decline as currency stability deterio-
rates. The framework’s projection is that the American ratio will follow
approximately the German trajectory, though at a slower pace and from a
higher starting level. The strategic implication for current portfolio positioning
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is increasing gold allocation as the projected ratio decline unfolds. The source
is SIM Research Institute, Deriving the Value of Gold.

The framework’s analytical bridge between the two case studies,
Germany’s actual hyperinflation a century ago and the American projected
trajectory through the 2020s, is the three-driver model derived in Section
24.2. The same structural drivers operating then operate now: liquidity
impulses from monetary expansion, growth dynamics from innovation cycles,
and currency stability dynamics from confidence in the issuing authority. The
model’s calibration to the German data provides empirical validation; the
model’s application to the American data provides the structural projection.

24.3.3 The Comparison Against Fiat Savings and Against Equity

The standard frame for evaluating gold’s purchasing-power retention is its
price relative to a basket of goods over long periods. The record over the past
two hundred years shows that gold has, on average, maintained or modestly
increased its purchasing power against the broader basket of goods. The
performance varies substantially across sub-periods: gold’s purchasing power
increased substantially during the 1930s, the 1970s, and the 2000s; it
declined substantially during the 1980s and 1990s. The long-run average
masks substantial periodic variation, with the variation being structurally
related to the macroeconomic conditions of the sub-periods.

The comparison with fiat savings is striking. A 1924 dollar held continuously
in cash deposits would, by 2024, have lost approximately 95 percent of its
purchasing power, even with the interest credited along the way. The same
purchasing power held in gold over the same period would have approxi-
mately tripled in real terms, despite gold’s dramatic price volatility. The struc-
tural fact is that gold has retained purchasing power across the twentieth-
century period during which fiat money has lost most of its purchasing power;
the structural reason is that gold’s supply has grown at a rate broadly consis-
tent with the growth of the real economy, while fiat-money supply has grown
at rates substantially exceeding the growth of the real economy.

The comparison with equity investment is more nuanced. Equities have,
over the same two-hundred-year period, substantially outperformed gold in
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ends has produced multiples of the real returns that gold has produced. The
advantage of equities, however, is conditional: it depends on the continued
functioning of the corporate, financial, and monetary systems within which
equities are held. In periods of system-level disruption, currency reorganiza-
tions, sovereign defaults and financial-system failures, equities have suffered
substantial real losses that exceed what gold has experienced in the same
conditions.

The structural picture is one in which equities and gold are complementary
rather than competing. Equities provide superior returns in conditions of
stable functioning of the broader system; gold provides superior protection in
conditions of system-level disruption. A portfolio that allocates substantially
to both gains the benefits of both, with the specific allocation depending on
the investor’s assessment of the relative likelihood of stable functioning
against system-level disruption.

The framework’s analysis of the current period, the late strain-and-adjust-
ment phase of the hegemonic cycle, approaching capital-cycle release, with
multiple structural pressures simultaneously, suggests that the probability of
system-level disruption is elevated relative to the post-war historical average.
The strategic implication is for relatively elevated gold allocation in current
portfolios, reflecting the elevated probability of conditions in which gold’s
structural role is most valuable.

24.4 The Pension-Planning Application

Gold’s role in pension-planning applications deserves explicit treatment
because pension planning is characterized by long horizons and the need for
purchasing-power protection across multiple possible scenarios. The
framework’s gold trilogy, collected as Deriving the Value of Gold, The Portfolio
Role of Gold, and Gold as a Pension Plan, developed this application exten-
sively; we summarize the principal conclusions here.

24.4.1 The Civilizational-Cycle Pattern of Monetary Systems

Before considering the pension-planning application directly, it helps to step
back and look at the larger pattern within which the current monetary regime
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sits. The collapse of a monetary system tends to follow a recognizable civiliza-
tion-cycle pattern. First comes the introduction of gold and silver coins as the
primary medium of exchange. Over time, tin or copper coins with a notional
claim on gold reserves are introduced, allowing the issuer to expand the
apparent money supply beyond the actual metal backing. Paper notes follow,
initially with a semi-obligation for the issuer to back them with gold on
demand. Through successive policy adjustments, the obligation is eroded: first
by making redemption discretionary, then by suspending it during emergen-
cies, then by partial redemption only in metals other than gold, and finally by
complete abandonment.

The pattern is recognizable across multiple historical instances: the Roman
denarius from solid silver to debased coin to abandonment; the various
Chinese paper-money episodes; the multiple European paper-money experi-
ments of the seventeenth and eighteenth centuries; the gold-exchange stan-
dard of the inter-war period; and the post-Bretton Woods experience since
1971. Each instance follows the same arc: the introduction of intermediating
instruments that initially circulate alongside the metallic base, the gradual
displacement of the metallic base by the intermediating instruments, the
discovery that the intermediating instruments can be expanded beyond the
metallic backing, the eventual abandonment of the metallic backing entirely,
and finally the loss of confidence in the unbacked instruments themselves.

The framework’s view of the current period is that it is in the late phase of
this civilizational pattern. The Bretton Woods system formally severed the
dollar’s gold backing in 1971; the subsequent fifty years have seen the dollar
function as pure fiat, with the institutional infrastructure of the post-war inter-
national system providing the support that the gold backing previously
provided. The hegemonic-cycle dynamics analyzed in Chapter 13 are now
eroding that institutional infrastructure, with the consequence that the mone-
tary system is approaching the late phase of the civilization cycle. The phase
historically resolves through either currency reorganization, the introduction
of a new arrangement with credible backing, or through a period of severe
instability, depression or hyperinflation, before the new arrangement emerges.

For pension-planning purposes, this analysis matters because the time
horizons of pension planning, 20 to 40 years for active workers and longer for
institutional pension funds, match or exceed the typical duration of monetary-
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system transitions. A pension plan whose accumulated assets are entirely
denominated in the current fiat arrangement is structurally exposed to the
transition that the framework’s analysis suggests is approaching; a pension
plan with substantial real-asset exposure, particularly to gold, has substantial
protection against the structural risks of the transition.

24.4.2 The Three Principal Scenarios

The pension-planning question is fundamentally about preserving purchasing
power across long horizons under uncertainty about the future macroeco-
nomic conditions. The framework’s analysis identifies three principal long-
horizon scenarios that pension planning should address.

The stable scenario. Under the stable scenario, the broad macroeconomic
and monetary arrangements of the recent past continue without major disrup-
tion. Inflation remains moderate, currency systems function normally, finan-
cial institutions remain solvent, and asset markets produce broadly the kinds
of returns the historical record displays. Under this scenario, traditional
pension-planning approaches, substantial equity allocation, supplemental
fixed income, and modest cash reserves, are appropriate, and gold’s role is
modest.

The stable scenario should not, however, be confused with the post-war
historical average that many pension funds use as a baseline. The post-war
period had two structurally distinct phases: the Bretton Woods phase from
1945 to 1971, under a gold-exchange standard with constrained capital
mobility, and the fiat phase from 1971 to the present, with free capital mobil-
ity. The Bretton Woods phase produced one set of return characteristics; the
fiat phase produced a different set. The stable scenario in the framework’s
analysis refers to the continuation of approximately the conditions of the post-
1971 fiat phase, not to a return to the more constrained conditions of the
Bretton Woods phase, which would itself be a substantial regime change.

The deflationary scenario. Under the deflationary scenario, the macroeco-
nomic conditions produce sustained price declines, often accompanied by
financial-system stress and declining asset prices. The historical reference is
the Great Depression of the 1930s. Under this scenario, traditional pension-
planning approaches face severe challenges: equity values decline substant‑
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ially, employment is disrupted, and the real value of fixed income is preserved
only if the issuing entities remain solvent, which many do not in severe defla-
tion. Gold’s role is substantial in this scenario, as gold has historically
preserved purchasing power through deflationary periods even when other
assets have failed.

The deflationary scenario has specific features that pension-plan portfolios
need to address. The duration is typically 3 to 7 years from the onset of defla-
tion to the eventual stabilization, with the deflation often being accompanied
by financial-system stress: bank failures, sovereign defaults, currency reorga-
nizations. A pension portfolio that depends on continued employer contribu-
tions during the deflationary period may face contribution interruptions; a
portfolio that depends on the solvency of specific counterparties, insurance
companies, specific banks, specific sovereign issuers, faces concentration risk
against those counterparties; a portfolio that depends on asset prices remain-
ing within historical normal ranges faces substantial drawdowns. The pension-
planning challenge under deflation is therefore not principally about return
generation; it is about preserving the real purchasing power of the accumu-
lated assets through a period when most assets are losing real value.

The hyperinflationary scenario. Under the hyperinflationary scenario, the
monetary authority loses control of the currency’s value, with rapid price
increases destroying the real value of fiat-denominated assets. The historical
references are Weimar Germany in the 1920s, post-war Hungary, and various
twentieth-century cases. Under this scenario, traditional pension-planning
approaches face catastrophic challenges: fixed income loses most of its real
value, equity returns can lag the inflation rate, and cash savings become
essentially worthless. Gold’s role is essential in this scenario, as gold has
historically been the principal store of value through hyperinflationary periods.

The hyperinflationary scenario produces specific operational challenges
that pension plans need to address. The duration is typically 12 to 36 months
from the initial loss of confidence to the eventual stabilization or currency
reform. Inflation expectations adjust rapidly during the episode; wages typi-
cally lag prices, producing severe distributional consequences for workers and
pensioners whose nominal incomes do not adjust quickly enough. Fixed annu-
ities and similar nominal-denominated pension claims lose most of their real
value within months. Real assets, particularly gold, preserve value, but the
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transactional infrastructure for converting gold into consumption may be
disrupted during the most severe phase. Pension plans facing the hyperinfla-
tionary scenario need to have made the preservation decisions before the
episode begins; the response capacity during the episode is limited by the
available infrastructure.

24.4.3 The Pension-Plan Robustness Question

The three scenarios are not equally probable, and reasonable analysts can
disagree about their relative likelihoods. The framework’s analysis is that the
probabilities of the deflationary and hyperinflationary scenarios are elevated
relative to the post-war historical average, reflecting the late-cycle conditions
that the diagnostic apparatus has identified. The specific probabilities are
uncertain, but the structural conclusion is that pension planning should be
robust across the scenarios rather than optimized for the stable scenario
alone.

Simulating a representative pension plan with mixed asset exposures over
an extended planning horizon makes the point concrete. Under the stable
scenario, the accumulated capital grows steadily through the investment
phase, supporting drawdowns in the retirement phase without exhausting the
principal. That is the conventional pension-planning expectation which the
standard apparatus targets. The same starting conditions produce dramati-
cally different outcomes when the system experiences hyperinflation. Without
substantial gold allocation, the accumulated nominal capital loses most of its
real value during the inflationary episode, with the pension drawdowns
becoming insufficient to maintain purchasing power. With substantial gold
allocation, the real purchasing power is largely preserved through the episode,
though with substantial nominal volatility. The contrast between the two
trajectories illustrates the framework’s central pension-planning insight: the
choice of asset allocation under stable conditions determines the resilience
under non-stable conditions, and the resilience cannot be retrofitted once the
non-stable scenario begins. The source is SIM Research Institute, Gold as a
Pension Plan.

The robust pension-planning approach allocates substantial portions of the
long-horizon portfolio to gold, with the specific allocation depending on the
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ng 10 to 20 percent to gold, with the remainder distributed across traditional
asset classes, achieves substantial robustness to the deflationary and hyper-
inflationary scenarios while retaining substantial exposure to the stable-
scenario returns. A pension portfolio with no gold allocation, which is the typi-
cal situation for institutional pension funds operating under the standard
apparatus, is structurally vulnerable to the scenarios that the framework’s
diagnosis suggests are elevated in probability.

The comparison is particularly stark for pension expenditures denominated
in gold rather than fiat. Gold as a Pension Plan modeled household consump-
tion profiles, using food-plan baselines scaled for retiree consumption
patterns, over a two-hundred-year horizon, denominated alternatively in fiat
dollars and in gold. The fiat denomination shows wild instability: prices rise
exponentially over the period, with the rise concentrated in the post-1971
phase, such that future expenditure projections are always higher than past
expenditure when denominated in fiat. The gold denomination, by contrast,
shows essential stability: the gold price of a basket of goods has remained
roughly constant over multi-century horizons, with fluctuations driven by the
same market factors, weather and harvests, that drove prices under the
historical gold standard. A pension plan denominated in gold therefore offers
structurally more reliable purchasing-power forecasting than a pension plan
denominated in fiat; a structural advantage that is masked by the standard
approach of denominating all pension plans in the current fiat currency.

24.5 Effective Implementation
The structural case for gold allocation must be complemented by attention to
the operational details of effective implementation. The details matter
because they determine whether the gold allocation actually performs its
intended structural role under the conditions when that role is most valuable.

The framework’s approach to gold implementation distinguishes several
categories of gold-related positions, each with different operational
characteristics.

Physical gold in segregated holdings. Physical gold held in segregated
storage, with the storage operator providing custodial services but not having
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unsecured creditor claims on the gold, is the most reliable form of gold owner-
ship. The investor’s claim is to specific gold bars or coins identified by serial
number, held in storage that is not commingled with other assets of the stor-
age operator. Under stress conditions, storage-operator bankruptcy or
broader financial-system disruption, the segregated holdings remain the prop-
erty of the investor; they are not part of the storage operator’s bankruptcy
estate.

Physical gold in unsegregated holdings. Physical gold held in unsegre-
gated form, where the storage operator owes the investor a quantity of gold
but does not hold specifically identified bars, has weaker legal protection than
segregated holdings. Under storage-operator bankruptcy, the investor is typi-
cally an unsecured creditor with a claim measured in the value of the gold
owed. The unsegregated form is operationally simpler and less expensive, but
it provides weaker protection against the kinds of stress conditions when
gold’s role is most valuable.

Gold-backed securities. Gold-backed securities, exchange-traded funds
and gold-linked certificates, provide convenient access to gold price exposure
without the operational complexity of physical storage. The structural reliabil-
ity of these instruments depends on the specific structure: some are backed
by physical gold held in segregated form; others are backed by gold held in
unsegregated form; some are essentially unsecured claims with gold exposure
rather than gold backing. The investor seeking the structural protection of gold
should examine the specific structure carefully and prefer instruments with
clear segregated physical backing.

Gold-mining equities. Gold-mining equities provide exposure to gold
prices with the additional features of operational risk, management quality
considerations, and equity-style return characteristics. They are not substi-
tutes for direct gold exposure; they are equity investments whose returns are
correlated with gold but also depend on factors specific to the mining opera-
tions. They have a place in some portfolios but should not be considered as
the principal vehicle for the gold allocation.

The framework’s standard recommendation for effective implementation
involves a tiered approach. The principal gold position is held in segregated
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ions to provide additional resilience. A secondary position is held in gold-
backed securities for liquidity and operational convenience. Tertiary positions
in gold-mining equities are appropriate for some investors but should not
constitute the principal gold exposure.

A specific operational consideration is denominational structure. The
framework’s analysis of crisis conditions identifies the importance of holding
gold in denominational forms that can be used or transferred under stress
conditions. The standard approach uses three tiers: small denominational
forms, gold coins of one-tenth to one ounce, for immediate transactional use;
medium denominational forms, small gold bars of 100 grams to 1 kilogram,
for moderate-stress conditions; and large denominational forms, gold bars of
12.4 kilograms or 400 troy ounces, the standard institutional bar, for substan-
tial holdings and inter-generational wealth transfer.

The denominational structure provides operational flexibility across the
range of conditions where gold’s role is valuable. A holding entirely in large
institutional bars provides cost-efficient storage but lacks the operational flex-
ibility required under severe stress conditions; a holding entirely in small
denominational forms provides operational flexibility but at substantial cost
premium and storage complexity. The tiered structure balances these
considerations.

A related consideration is silver, which the framework treats as comple-
mentary to gold rather than as an alternative. Silver has historically traded at a
ratio to gold that has varied substantially across periods, with the ratio
currently substantially elevated relative to the historical average, suggesting
either that silver is relatively undervalued or that gold is relatively overvalued,
with the resolution depending on conditions over the coming period. Silver’s
higher industrial-use content makes it more cyclically sensitive than gold, but
its lower per-ounce value makes it more practical for small-denomination
transactional use in stress conditions. A portfolio with substantial gold alloca-
tion typically benefits from a complementary silver position, with the specific
ratio depending on the investor’s assessment of the relative outlook and the
operational considerations.
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24.6 Gold in the Curve Optimization Framework
We close this chapter by integrating gold into the curve optimization frame-
work developed in Chapters 21 through 23. Gold’s structural role across the
regime classification provides a useful illustration of how the framework’s
regime-conditional treatment captures the structural properties of specific
instruments.

Gold’s regime-conditional return profile is the one tabulated in Chapter 20:
approximately 15 to 40 percent annualized in Crisis, 5 to 15 percent in
Contraction, 0 to 10 percent in Stagnation, minus 5 to plus 5 percent in
Expansion, and minus 10 to plus 5 percent in Boom. The field-theoretic deri-
vation of Section 24.2 explains why the profile takes this shape; it does not
revise the figures, which are estimated from the historical record.

The profile is structurally distinct from essentially every other major asset
class. Equities perform best in Boom and worst in Crisis; bonds perform best
in Crisis, for high-quality bonds in deflationary crises, or worst in Boom; real
estate performs best in Expansion and worst in Crisis. Gold performs best in
Crisis and worst in Boom, with the pattern being precisely the inverse of
equities.

The structural inverse pattern is what makes gold uniquely valuable as a
portfolio diversifier. The framework’s regime-conditional treatment captures
this directly: when the market view weights Crisis or Contraction heavily, the
framework’s optimization assigns substantial allocation to gold; when the
market view weights Expansion or Boom heavily, the allocation to gold is
reduced. The shifts are smooth and structural, with the framework’s regime-
conditional apparatus producing the appropriate allocation under any specific
regime classification.

The framework’s classification of gold within the role structure of Chapter
23 is unambiguous: gold is a Protection-role instrument, contributing princi-
pally to portfolio resilience during severe conditions. The Protection alloca-
tions in the regime-conditional matrices of Chapter 23 are substantially
composed of gold, with specific implementations varying based on the
investor’s circumstances and the broader portfolio structure.
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The framework’s standard recommendation for late-cycle conditions, char-
acterized by the diagnostic apparatus of Parts II and III, involves substantial
gold allocation, typically in the range of 10 to 20 percent of the portfolio. The
specific level depends on the investor type, career-start, established or high-
net-worth, on the broader portfolio structure, and on the investor’s assess-
ment of the structural conditions. The framework’s analysis is that this range
of allocations is appropriate to the conditions of the present period; alloca-
tions substantially below this range leave the portfolio structurally exposed to
the regime transitions that the diagnostic framework identifies as
approaching.

We turn now to Chapter 25 and the framework’s analysis of commodity allo-
cation across cycle phases.
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C H A P T E R  2 5

Commodity Allocation Across Cycle
Phases

Commodity returns are driven by physical supply and physical
demand, with monetary factors secondary, which makes them
poorly served by the standard apparatus. The framework decom-
poses the commodity super cycle into Extension, Adjustment and
Phoenix, and allocates differently in each.

25.1 The Commodity Super Cycle
Commodities, excluding gold, which we treated separately in Chapter 24,
occupy a structurally distinct position in the framework’s portfolio analysis.
Commodity returns are driven by a different set of factors than equity or bond
returns: by the balance between physical supply, meaning production capac-
ity, inventory levels and geological constraints, and physical demand, meaning
industrial activity, infrastructure investment and consumer consumption, with
monetary and financial factors playing secondary roles. The structural differ-
ence produces return patterns that are not well-captured by the standard
analytical apparatus, which tends to treat commodities as alternative invest-
ments without a clear theoretical framework for their behavior.

The framework’s analysis treats commodities through the lens of the
commodity super cycle: the multi-decade cycle of commodity demand and
supply that interacts with the capital cycle to produce extended periods of
commodity outperformance followed by extended periods of commodity
underperformance. The super-cycle structure has been documented in the
empirical literature and is consistent with the framework’s broader analysis of
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capital-cycle dynamics; we develop it here in the form that the SIM Research
Institute has operationalized for portfolio management applications.

The chapter proceeds as follows. Section 25.2 introduces the three-period
decomposition of the commodity super cycle that the framework uses:
Extension, Adjustment, and Phoenix. Section 25.3 examines the allocation
dynamics across the three periods. Section 25.4 sets out the manager cate-
gories appropriate to each period, recognizing that effective commodity allo-
cation typically requires specialized manager expertise rather than direct
commodity holdings. Section 25.5 examines the risk diversification considera-
tions specific to commodity allocations, including regional, jurisdictional, and
supply-network considerations. Section 25.6 locates the current period within
the super cycle. Section 25.7 connects the commodity analysis to the profit-
margin dynamics of Chapter 14. Section 25.8 develops the three historical
reference periods on which the analysis draws. Section 25.9 returns to
manager selection to state the selection criteria that each period imposes.
Section 25.10 closes with the operational reality of implementation.

25.2 The Three-Period Decomposition
The framework decomposes the commodity super cycle into three principal
periods, each characterized by distinct dynamics and distinct implications for
commodity allocation.

Extension. The Extension period is the late phase of an established
commodity cycle, during which existing productive capacity continues to be
deployed and the patterns of commodity flow established during the cycle’s
mature phase continue to operate. Commodity returns during Extension are
typically modest: positive during stagnation and inflationary stagnation condi-
tions, when commodity prices respond to currency dilution, and neutral-to-
negative during expansion conditions, when productive capacity expansion
keeps pace with demand growth. The Extension period is the period in which
standard commodity allocations function appropriately under the conven-
tional analytical apparatus.

Adjustment. The Adjustment period is the transition between commodity
cycles, during which the existing productive capacity is rationalized against
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changed demand conditions and the structural arrangements for commodity
production undergo reorganization. Commodity returns during Adjustment are
highly variable: substantially positive during crisis conditions where commodi-
ties serve as inflation hedges and value-preserving instruments, for which the
historical reference is the 1970s commodity boom; substantially negative
during deflationary crisis conditions where commodity demand collapses, for
which the historical reference is parts of the Great Depression of the 1930s.
The Adjustment period is the period in which commodity allocation matters
most for portfolio outcomes, with the specific outcome depending on whether
the adjustment takes an inflationary or deflationary character.

Phoenix. The Phoenix period is the early phase of a new commodity cycle,
during which the productive capacity of the new cycle is being built and
commodity returns are driven by the structural conditions of capacity expan-
sion. Commodity returns during Phoenix are typically positive, often substan-
tially so: capacity expansion produces strong returns in commodity-producing
companies, infrastructure development creates sustained commodity
demand, and the structural conditions of the early cycle support broad-based
commodity outperformance. The Phoenix period is the period in which
commodity allocation produces the strongest sustained returns.

The three-period structure is not narrowly aligned with the five-regime
taxonomy used elsewhere in the framework. Extension corresponds approxi-
mately to late-cycle Stagnation, Adjustment corresponds to Crisis and the
early portion of Contraction, and Phoenix corresponds to the early portion of
Expansion in a new cycle. The correspondences are approximate; the
commodity super cycle has its own dynamics that interact with but are not
identical to the broader regime classification.

25.3 The Allocation Evolution
The framework’s approach to commodity allocation involves shifting the struc-
ture of the allocation across the three super-cycle periods rather than main-
taining a constant commodity allocation throughout. The shifts reflect the
changing structural conditions and the different commodity sub-categories
that perform best in each period.
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During Extension, the optimal commodity allocation is modest and struc-
tured around inflation-hedging considerations. The principal exposures are to
energy commodities, oil and natural gas, that benefit from monetary dilution;
agricultural commodities that maintain real value through stagnation condi-
tions; and industrial metals selectively, with attention to sectors with contin-
ued productive demand. The total commodity allocation during Extension is
typically 5 to 10 percent of the portfolio, with the specific level depending on
the investor’s broader portfolio structure.

During Adjustment, the commodity allocation shifts substantially and is
structured for resilience across the inflation-against-deflation uncertainty that
characterizes adjustment periods. The principal exposures are to diversified
commodity baskets that capture the inflation-hedging benefit if inflation
predominates; cash and short-duration instruments that provide deployment
capacity if deflation predominates; and specific commodity exposures, energy
producers and defensive agriculture, that perform reasonably under either
scenario. The total commodity-related allocation during Adjustment can be
substantial, sometimes 15 to 25 percent of the portfolio when commodity-
related cash reserves are included, reflecting the structural importance of
commodity exposure during the transition period.

During Phoenix, the commodity allocation is structured around the produc-
tive expansion of the new cycle. The principal exposures are to industrial
metals, copper, iron ore and aluminum, that benefit from infrastructure expan-
sion; energy commodities tied to the energy structure of the new cycle, which
may differ substantially from the prior cycle, particularly if the new cycle
involves substantial energy-transition dynamics; and selected agricultural
commodities tied to the demographic and consumption patterns of the new
cycle. The total commodity allocation during Phoenix can be substantial,
sometimes 15 to 25 percent of the portfolio, reflecting the structural attrac-
tiveness of commodity exposure during the early phases of a new cycle.

The transitions between periods are not sharp; they are extended periods
during which the commodity allocation gradually shifts from one structure to
another. The framework’s regime detection and the broader diagnostic appa-
ratus inform the timing and structure of the shifts, with the specific implemen-
tation depending on the investor’s circumstances and the operational capacity
for active commodity management.
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25.4 Manager Categories Across the Three Periods
Effective commodity allocation, in the framework’s analysis, typically requires
specialized manager expertise rather than direct commodity holdings. Direct
commodity holdings face operational challenges, futures-roll dynamics, stor-
age costs, and contango and backwardation considerations, that erode returns
relative to the theoretical commodity exposure. Specialized commodity
managers, running commodity hedge funds, commodity-focused private
equity, or specialized commodity-mining equity funds, can navigate these
operational challenges while providing the structural commodity exposure.

The framework’s approach to manager selection differs across the three
super-cycle periods, reflecting the different capabilities required in each
period.

Extension-period managers. Managers appropriate to Extension periods
typically have demonstrated capability in navigating the cyclical conditions of
mature commodity cycles. They are skilled at sector rotation within commodi-
ties, at managing the operational challenges of commodity exposure, and at
producing stable returns through periods that do not feature dramatic super-
cycle dynamics. The principal manager categories are commodity-focused
hedge funds with stable-return mandates and diversified commodity-equity
funds.

Adjustment-period managers. Managers appropriate to Adjustment peri-
ods have different capabilities: they are skilled at navigating periods of
substantial volatility, at recognizing when adjustment dynamics are taking
inflationary rather than deflationary character, and at positioning portfolios for
the resolution of the adjustment. The principal manager categories are macro-
oriented commodity managers, distressed-commodity-investment specialists,
and certain hedge funds with explicit adjustment-period mandates.

Phoenix-period managers. Managers appropriate to Phoenix periods are
skilled at identifying the productive opportunities of the new cycle and at
deploying capital into the specific commodity sectors that benefit most from
cycle inception. The principal manager categories are commodity-focused
private equity funds investing in productive capacity expansion, mining-equity
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funds with growth orientation, and specialized infrastructure funds tied to
commodity-using infrastructure development.

The framework’s approach to manager selection draws on the strategic
principles of Chapter 17, particularly the competence-based evaluation. The
investor’s manager-selection decisions should consider the manager’s strate-
gic principles, which should align with the period’s requirements; the specific
knowledge of the relevant commodity sectors; the manager’s willingness and
capacity to deploy resources actively in the chosen sectors; and the
manager’s discipline through the cycle transitions that the manager will need
to navigate.

25.5 Risk Diversification in Commodity Allocations
Commodity allocations face several risk considerations that the framework
treats explicitly through its constraint structure and analytical apparatus.

Regional and jurisdictional concentration

Commodity production is geographically concentrated, with specific
commodities being produced in specific regions and often in specific coun-
tries. A diversified commodity allocation must consider the jurisdictional
concentration: commodity exposure to jurisdictions with political instability,
with limited rule of law, or with adverse alignment to the broader geopolitical
configuration may face risks that the standard commodity-price analysis does
not capture.

The framework distinguishes between commodity exposures in NATO-
aligned jurisdictions and those in SCO-aligned jurisdictions, the Shanghai
Cooperation Organization being the principal alternative geopolitical bloc, with
additional categories for non-aligned producers. The distinction matters
because political-legal conditions affecting commodity holdings depend
substantially on the jurisdictional alignment, with sanctions, asset freezes,
and similar instruments potentially affecting commodity exposures in specific
jurisdictions.

A diversified commodity allocation typically maintains exposure across
multiple jurisdictional categories, with the specific distribution depending on
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the investor’s assessment of the broader geopolitical dynamics. Concentration
in a single jurisdictional category exposes the portfolio to the political-legal
risks of that category; diversification across categories provides structural
protection.

Dependency and return-driver analysis

Different commodities have different return drivers, and a diversified
commodity allocation must consider the structural balance among the drivers.
Energy commodities have returns driven principally by macroeconomic condi-
tions; agricultural commodities have returns driven by demographic condi-
tions and weather patterns; industrial metals have returns driven by infra-
structure investment and manufacturing activity; precious metals have returns
driven by monetary and currency conditions.

A commodity allocation concentrated in a single return-driver category is
exposed to the specific dynamics of that driver. A diversified allocation across
the principal driver categories provides exposure to the broader commodity
dynamics while moderating the specific-driver risks.

Supply-and-distribution network considerations

Commodity production depends on specific supply-and-distribution networks:
extraction operations, processing facilities, transportation infrastructure, stor-
age facilities, and distribution channels. A commodity allocation that does not
consider the network-level exposures is implicitly betting that the networks
will continue to function as they have historically.

The framework’s analysis of late-cycle conditions identifies elevated risks
to existing supply-and-distribution networks: the geopolitical tensions of the
current period have already produced substantial disruptions in specific
networks, including energy distribution from Russia, semiconductor produc-
tion concentrated in Taiwan, and rare earth processing concentrated in China.
The strategic implication is for commodity allocations that consider network
exposures explicitly, with diversification across alternative networks where
feasible and with attention to the specific network dependencies of each
commodity position.
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25.6 The Current Position in the Commodity Super Cycle
We now state the framework’s analysis of where the commodity super cycle
stands in the current period.

The framework’s analysis identifies the current period as being in the late
Extension phase of the post-1980 commodity super cycle, with substantial
probability of transitioning to the Adjustment phase during the structural hori-
zon of the next decade. The analysis is based on several structural
observations.

The post-1980 commodity super cycle has been characterized by extended
periods of underinvestment in productive capacity, particularly in metals and
energy. The underinvestment is now producing structural supply constraints
that have begun to manifest in commodity prices over the past several years.
The structural conditions are consistent with the late Extension phase, in
which the limits of existing productive capacity are being approached and the
resolution of the supply constraints requires new investment that the current
cycle’s institutional arrangements are not adequately supporting.

The geopolitical tensions of the current period have begun to disrupt exist-
ing commodity-supply networks, with the disruptions creating both immediate
price effects and structural pressures for the reorganization of supply
networks. The disruptions are consistent with the early Adjustment phase,
though they have not yet reached the broad-based reorganization that charac-
terizes mature Adjustment periods.

The structural conditions for the next Phoenix phase, substantial productive
capacity expansion, new infrastructure development, and demographic
dynamics supporting commodity demand, are emerging but have not yet
produced the kind of system-organizing investment patterns that characterize
the early Phoenix periods. The probable timing of the Phoenix phase, on the
framework’s analysis, is the late 2020s to the 2030s, with the specific timing
depending on how the Adjustment phase resolves.

The strategic implication for current commodity allocation is for substantial
allocation oriented toward the late Extension and early Adjustment phases:
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diversified commodity exposure with attention to inflation-hedging considera-
tions, specific exposure to commodity-producing companies in stable jurisdic-
tions, and the building of strategic positions in commodity-related invest-
ments that will be valuable as the cycle progresses through Adjustment
toward Phoenix.

The framework’s approach to current commodity allocation reflects this
strategic positioning. The standard recommendation involves commodity-
related allocation in the range of 10 to 15 percent of the portfolio, distributed
across diversified commodity baskets for inflation-hedging, selected
commodity-equity exposure for cycle-positioning, and gold-related instru-
ments, which we addressed separately in Chapter 24 but which are conceptu-
ally part of the broader commodity allocation.

25.7 The Profit Margin Connection
The framework’s commodity analysis connects directly to the profit-margin
dynamics examined in Chapter 14. Aggregate profit margins are a function of
the gap between corporate revenues and corporate costs, with commodity
prices being one of the principal determinants of corporate costs across the
broad economy. The structural relationship is that periods of rising commodity
prices tend to compress profit margins, particularly for corporations that lack
pricing power to pass through cost increases to customers; periods of falling
commodity prices tend to expand profit margins, with the expansion accruing
to corporations and producing the elevated margin levels that the post-1980
period has displayed.

The relationship has several specific features worth detailed examination.

The cost-of-goods channel

For corporations whose production processes use commodity inputs, manu-
facturers, processors and transporters, commodity prices flow directly into
cost of goods sold. Rising commodity prices increase costs; falling commodity
prices decrease costs. The translation from commodity-price changes to
profit-margin changes depends on the corporation’s ability to pass through
cost changes to customers, its pricing power. Pricing power varies systematic‑
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ally across industries: industries with limited competition or with brand-driven
product differentiation typically have substantial pricing power; industries
with intense competition or commodity-like products typically have limited
pricing power.

The framework’s analysis identifies a structural pattern: in periods of cycle
expansion with strong demand, corporations across industries tend to have
pricing power because demand growth supports price increases; in periods of
cycle saturation with weakening demand, pricing power becomes more
concentrated in industries with structural pricing advantages. The pattern
means that rising commodity prices in late-cycle conditions tend to compress
aggregate margins more than rising commodity prices in early-cycle condi-
tions, with the differential having substantial implications for the distribution
of corporate profitability across industries.

The capital-cost channel

Commodity prices also affect corporate costs indirectly through their effect on
the capital costs of productive investment. Construction, infrastructure devel-
opment, machinery, and similar capital expenditures involve substantial
commodity content; rising commodity prices increase the cost of capital
investment and reduce the rate at which productive capacity is added. The
reduced investment rate has compounding effects through the broader econ-
omy: less productive capacity means less competitive pressure on existing
producers, which supports the pricing power of those producers and their
margins; less productive capacity also constrains future supply growth, which
supports future commodity prices and creates positive feedback into the
commodity-cycle dynamics.

The financing-cost channel

Commodity-related corporations typically have substantial capital intensity,
with the productive operations requiring continuous reinvestment in extrac-
tion equipment, processing facilities, and transportation infrastructure. The
cost of financing for these investments depends substantially on broader
monetary conditions and on the perceived risk of the commodity-related
sector. In periods of rising real interest rates, commodity-sector financing
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costs rise more than financing costs for less capital-intensive sectors, with
negative implications for the sector’s investment rates. In periods of falling
real interest rates, the opposite dynamic applies. The framework’s analysis
identifies the post-2022 period as one of rising real interest rates, with corre-
sponding pressures on commodity-sector investment that interact with the
broader Extension-phase dynamics.

25.8 Historical Reference Periods
The framework’s commodity analysis draws on three principal historical refer-
ence periods, each illustrating different aspects of the super-cycle dynamics.

The commodity super cycle of the 1970s

The 1970s produced a sustained commodity boom driven by several converg-
ing factors: the post-Bretton Woods monetary expansion that created broad-
based dilution of fiat currencies; the oil supply disruptions that disrupted the
energy-commodity supply network; and the catching-up demographic and
industrialization dynamics of the post-war economies that supported
commodity demand. The combination produced sustained outperformance of
commodity-related investments across the decade, with the outperformance
ending with the Volcker tightening of 1979 to 1982 that broke the inflationary
dynamics and restored monetary discipline.

The episode is the principal historical reference for the Adjustment-phase
dynamics that the framework identifies for the current period. The structural
parallels are substantial: monetary expansion creating fiat-currency dilution,
supply disruptions reorganizing commodity-supply networks, structural
demand growth from rising economies, and the eventual transition to a new
monetary regime. The framework’s analysis does not predict that the current
period will produce a commodity boom of the 1970s kind in detail, but the
structural parallels are sufficient to support substantial commodity allocation
as a hedge against the scenarios that the parallels make plausible.
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The commodity super cycle of the 2000s

The 2000s produced a sustained commodity boom driven principally by the
industrialization and infrastructure-development dynamics of China and other
Asian economies. The demand growth was sufficient to absorb the substantial
productive-capacity expansion that the high commodity prices induced;
commodity-related investments outperformed broad equity markets for most
of the decade, with the outperformance reversing only as the 2008 financial
crisis disrupted both demand growth and the broader financial-system condi-
tions that supported commodity speculation.

The episode is the principal historical reference for the Phoenix-phase
dynamics that the framework identifies as the next major commodity opportu-
nity. The structural pattern of productive-capacity expansion driving sustained
commodity demand is recognizable from the 2000s, with the current period
offering similar dynamics around different commodity sub-categories, electri-
fication metals and infrastructure for energy transition, than the focus of the
2000s on steel and base metals.

The commodity bear market of the 1980s and 1990s

The 1980s and 1990s produced an extended commodity bear market driven
principally by the productive-capacity expansion that the prices of the 1970s
had induced, combined with the monetary discipline of the Volcker-era central
banks and the structural deflationary pressures of globalization. Commodity-
related investments substantially underperformed broad equity markets
during this period, with the underperformance becoming the standard frame
for institutional thinking about commodity allocation.

The episode is the principal historical reference for the Extension-phase
dynamics that have characterized most of the institutional careers of current
professionals. The pattern of underperformance has shaped institutional
assumptions about commodity allocation in ways that the framework’s analy-
sis identifies as structurally outdated: the institutional assumption is that
commodities are a permanent underperformer relative to financial assets,
when the historical record shows that the relative performance is structurally
cyclical with substantial extended periods of commodity outperformance.
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25.9 Manager Selection Criteria by Period
Section 25.4 set out which categories of manager suit each period. The
complementary question is what the investor should be selecting for within
those categories, and the criteria differ across the super-cycle phases as
much as the categories do.

During Extension phases, the principal manager-selection consideration is
operational efficiency and cost minimization, since the structural return envi-
ronment is modest and the differentiation between managers comes princi-
pally from cost containment rather than active positioning. Passive or near-
passive commodity exposure through diversified indices is typically appropri-
ate, with attention to the specific commodity composition of the index relative
to the framework’s broader analysis.

During Adjustment phases, the manager-selection consideration shifts
substantially toward managers with the analytical capabilities to navigate the
rapid changes in commodity-supply networks and the structural shifts in
monetary conditions that characterize these phases. The relevant capabilities
include macroeconomic analysis to navigate the monetary dynamics; geopo-
litical analysis to navigate the supply-network reorganizations; commodity-
specific expertise to navigate the differential responses across commodity
sub-categories; and risk-management capabilities to manage the volatility
characteristic of these phases.

The framework’s analysis is that the pool of managers with the required
capabilities for Adjustment-phase commodity allocation is small, with most
institutional commodity managers having developed their methodologies
during Extension-phase conditions and lacking the structural orientation
appropriate to Adjustment-phase positioning. The selection challenge is
therefore substantial and deserves explicit attention in current portfolio
construction.

During Phoenix phases, the manager-selection consideration emphasizes
specialized expertise in the specific commodity sub-categories that drive the
new cycle. The Phoenix phase typically involves specific commodity-category
leadership rather than broad-based commodity outperformance, and the
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manager selection should align with the specific sub-categories that the
framework’s analysis identifies as the structural drivers of the new cycle.

25.10 The Operational Reality of Commodity Allocation
We close this chapter with a candid assessment of the operational reality that
institutional and substantial individual investors face when implementing
commodity allocation.

The implementation typically involves multiple instrument categories:
commodity index funds, providing broad-based diversified exposure;
commodity-producing equity, providing leveraged commodity exposure with
corporate risk; commodity-related infrastructure investments, providing real-
asset exposure with structural commodity dynamics; and direct physical
commodity holdings in specific cases, gold and other precious metals being
the typical examples. Each category has different operational characteristics,
different tax implications, different liquidity profiles, and different alignment
with the framework’s strategic objectives.

The framework’s view is that the standard commodity index funds, while
operationally convenient, are not optimally aligned with the framework’s
strategic objectives because their composition typically reflects the historical
commodity production weights rather than the framework’s forward-looking
analysis of which sub-categories will drive returns in the upcoming phase. The
standard funds are appropriate for investors seeking broad commodity expo-
sure with minimal analytical overhead; investors implementing the
framework’s strategic positioning typically use more specific instruments
tailored to the framework’s analysis.

We turn now to Chapter 26 and the framework’s differentiated implementa-
tion across investor types.
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C H A P T E R  2 6

Implementation for Different
Investor Types

General apparatus has to be applied to particular situations. This
chapter differentiates the framework across private investors,
family offices and institutions, addresses the regulatory and
reporting environment that institutional deployment must
survive, and sets out the transition path from a standard-para-
digm portfolio.

26.1 The Differentiated Application

The framework developed throughout this book provides general analytical
apparatus, but the apparatus must be applied to specific investor situations
with specific characteristics. The translation from general framework to
specific application is non-trivial: different investor types have different objec-
tives, different constraints, different time horizons, different access to invest-
ments, and different operational capacities. The framework’s value as a prac-
tical tool depends on how effectively it accommodates these differences.

This chapter develops the differentiated application of the framework
across three principal investor categories. Section 26.2 addresses private
investors, ranging from career-start investors with limited capital through
established investors with substantial accumulated wealth to high-net-worth
investors with very substantial assets. Section 26.3 addresses family offices,
with attention to the multi-generational considerations that distinguish family-
office portfolios from individual portfolios. Section 26.4 addresses institu-
tional investors, pension funds, endowments, sovereign wealth funds and
insurance company portfolios, with attention to the specific constraints and
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obligations that institutional positioning involves. Section 26.5 addresses
regulatory and reporting considerations that the framework must accommo-
date in its institutional deployment. Section 26.6 addresses the transition
path from standard-paradigm portfolios to framework-aligned portfolios,
recognizing that institutions cannot generally make wholesale strategic shifts
in single moves.

26.2 Private Investors
Private investors range substantially in their circumstances, and the
framework’s application differs across this range. Taken together, the three
cases below shift progressively across the four roles: career-start investors
carry the most growth-weighted allocation, established investors balance
across all four roles most evenly, and high-net-worth investors carry the most
income-weighted allocation, reflecting their need to support current
consumption from portfolio income. This captures the framework’s central
insight that investor type interacts with regime conditions to determine appro-
priate allocations; the regime-conditional matrix of Chapter 23 provides the
regime dimension, and the investor-type structure adds the investor dimen-
sion. The underlying schematic is given in SIM Research Institute, The
Portfolio Role of Gold.

Career-start investors

Career-start investors are typically younger individuals or households with
limited accumulated capital, substantial future earning capacity, and long
investment horizons. The framework’s application to career-start investors
involves several characteristic emphases.

The principal strategic emphasis is on building positions over time rather
than deploying substantial capital immediately. Career-start investors typi-
cally lack the accumulated capital to establish the full range of strategic posi-
tions immediately; they build the positions through ongoing contributions
from earned income, with the building process taking years to decades. The
framework supports this approach through its long-horizon orientation and
through its emphasis on strategic positioning over short-term optimization.
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The principal operational emphasis is on the development of investment
competence. Career-start investors have time to develop the strategic princi-
ples, specific knowledge, willingness to deploy resources, and discipline that
the framework’s competence hypothesis identifies as the source of invest-
ment success. The development process is itself an investment, with the
developed competence becoming a structural asset that supports later invest-
ment decisions.

The allocation pattern for career-start investors typically involves substan-
tial Gain-role allocation, capturing the growth opportunities appropriate to the
long horizon; modest Income-role allocation, since current income from the
portfolio is not typically required; modest Stabilization-role allocation; and
substantial Protection-role allocation, since the relatively small portfolio is
vulnerable to substantial losses that could compromise the longer-horizon
strategic position.

The specific allocation under standard conditions might be approximately
35 to 45 percent Gain, 5 to 10 percent Income, 20 to 25 percent Stabilization,
and 25 to 35 percent Protection, with the substantial Protection allocation
typically composed largely of gold and other defensive instruments. The allo-
cation differs from what standard apparatus would produce for a career-start
investor, which would typically favor more equity exposure and less
Protection, because the framework recognizes the structural vulnerability of
small portfolios to severe losses.

Established investors

Established investors are typically middle-age individuals or households with
substantial accumulated capital, continuing earning capacity, and medium-to-
long investment horizons. The framework’s application produces allocations
closer to the base regime-conditional matrix presented in Chapter 23.

The principal strategic emphasis for established investors is on the integra-
tion of accumulated wealth into a coherent strategic position. Established
investors typically have accumulated investments through past decisions that
may or may not have been strategically coherent; the framework’s application
involves both new investment decisions and the strategic reassessment of
existing positions. The reassessment may identify positions that should be
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retained, positions that should be restructured, and positions that should be
exited.

The allocation pattern for established investors typically involves balanced
exposure across the four roles, with the specific weighting depending on the
investor’s continuing earning capacity, the structure of accumulated wealth,
and the investor’s specific objectives. The specific allocation under standard
conditions matches the base regime-conditional matrix closely, with adjust-
ments for the investor’s specific circumstances: substantial allocations to all
four roles, with the regime-conditional weighting following the patterns devel-
oped in Chapter 23.

High-net-worth investors

High-net-worth investors are typically individuals or households with very
substantial accumulated capital, modest current earning capacity relative to
existing assets, and long to multi-generational investment horizons. The
framework’s application produces allocations weighted toward income gener-
ation and capital preservation rather than aggressive growth.

The principal strategic emphasis is on the long-term preservation of
purchasing power across the structural horizon, with appropriate income
generation for current consumption. The horizon is often multi-generational,
with such investors thinking about the financial position of their descendants
as well as their own situation.

The allocation pattern typically involves substantial Income-role allocation,
substantial Stabilization-role allocation, substantial Protection-role allocation,
and moderated Gain-role allocation. The specific structure depends on the
investor’s circumstances, but the structural orientation toward preservation
and income rather than aggressive growth is consistent across these
situations.

The specific allocation under standard conditions might be approximately
20 to 30 percent Gain, 25 to 35 percent Income, 20 to 25 percent
Stabilization, and 20 to 25 percent Protection. The substantial allocations
across all four roles provide the structural resilience that long-horizon multi-
generational planning requires.
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26.3 Family Offices
Family offices represent a distinct category of investor, with characteristics
that justify treatment separate from the individual investor categories. The
family office serves a family, often across multiple generations, with accumu-
lated wealth that requires professional management. The structural features
of family-office portfolios are different from individual portfolios in several
respects.

Multi-generational horizons. Family-office portfolios typically operate with
horizons that exceed any individual’s lifetime. The investments held in the
family office are intended to serve the family across generations, with the
specific generations being defined by the family’s actual generational struc-
ture. The horizon affects both the strategic positioning and the specific instru-
ments appropriate to the portfolio.

Concentration of decision-making with active engagement. Family-office
portfolios typically have concentrated decision-making, often a single princi-
pal or a small family decision-making group, with active engagement in the
strategic positioning. The concentration differs from institutional decision-
making, which is typically distributed across committees with substantial
procedural overhead.

Strategic competence as a family asset. The investment competence that
the framework’s strategic apparatus emphasizes is, for a family office, a family
asset that can be developed across generations. The family-office structure
provides the institutional continuity within which the competence can be
developed, retained, and transmitted.

Specific investment access. Family offices typically have access to invest-
ment opportunities that individual investors do not: direct private equity
investments, real-asset investments at substantial scale, hedge funds with
high minimum commitments, and structured products tailored to specific
family circumstances. The access supports portfolio structures that individual
investors cannot replicate.
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The framework’s standard analysis of family-office portfolios, drawing on
the representative family office developed in Pümpin and Pedergnana,
Strategisches Investment Management, structures the portfolio around three
principal components. Focus investments comprise 50 to 70 percent of capi-
tal, in areas where the family has developed specific competence and access;
the specific areas vary across families, and the structural feature is the
concentration of substantial capital where the family’s competence justifies it.
Hedging investments comprise 5 to 10 percent of capital, in instruments
specifically chosen for crisis protection, the principal ones being physical gold
held in segregated form across multiple jurisdictions and certain currency
positions. Diversified other investments comprise the remaining 20 to 40
percent of capital, providing broader exposure to asset classes outside the
focus areas, and are typically managed through carefully-selected external
managers whose competence supplements the family’s own.

The family-office structure provides operational features that support the
strategic positioning. A dedicated investment team can develop the compe-
tence and conduct the analysis that the framework’s strategic apparatus
requires. Legal-and-tax structuring can be optimized for the family’s specific
circumstances. Network relationships can be maintained across generations,
supporting access to specific investment opportunities.

The framework’s application to family offices typically produces allocations
more concentrated in focus areas and with more substantial alternative-asset
exposure than the individual-investor allocations. The specific allocations
depend on the family’s circumstances and the focus areas the family has
chosen.

26.4 Institutional Investors

Institutional investors face structural constraints that distinguish their appli-
cation of the framework from the more flexible application possible for private
investors and family offices. The constraints arise from regulatory require-
ments, from fiduciary obligations, from the specific liability structures the
institutions face, and from the operational requirements of managing capital
on behalf of beneficiaries.
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Pension funds

Pension funds manage capital to provide retirement income for beneficiaries,
with the specific obligations depending on the fund’s structure, whether
defined benefit, defined contribution, or hybrid. Four structural considerations
govern. The liability structure specifies what payments must be made and
when; defined-benefit pension funds face specific future payment obligations
whose present value depends on assumed discount rates, mortality patterns,
and contribution patterns. The regulatory framework constrains the invest-
ment choices through specific permitted-asset rules, concentration limits, and
funding-ratio requirements. The fiduciary obligations require the fund’s
trustees to act in the best interest of the beneficiaries, with the specific inter-
pretation of best interest being shaped by case law, regulatory guidance, and
professional standards. And the performance measurement typically
involves both absolute objectives, meeting the funding requirements for the
obligations, and relative objectives, performing competitively against peer
funds.

The framework’s application to pension funds requires careful attention to
these constraints. The strategic positioning developed in the preceding chap-
ters must be compatible with the regulatory framework, must support the
liability structure, and must satisfy fiduciary obligations.

The framework’s specific recommendations for pension funds in late-cycle
conditions involve substantial allocation to instruments that support purchas-
ing-power preservation, gold, real assets and foreign-currency exposure in
stable jurisdictions; substantial allocation to instruments that provide stable
income, high-quality fixed income, dividend-paying defensive equities and
certain alternative investments with income mandates; and moderate alloca-
tion to instruments oriented toward longer-horizon growth, productive equity
in build-up economies, selected private equity, and certain alternative invest-
ments with growth orientations.

Endowments

Endowments manage capital to support specific institutional purposes,
universities, foundations, religious institutions and cultural organizations, with



PORTFOLIO CONSTRUCTION

400

the specific obligations being defined by the supporting institution’s needs
and the endowment’s spending policy. The structural considerations are the
spending policy, which typically requires a specific percentage of the endow-
ment to be distributed each year to support the institution; the horizon, which
is typically perpetual rather than tied to specific liability dates; the fiduciary
structure, which typically involves a board of trustees with specific responsi-
bilities for the endowment’s management; and the institutional considera-
tions, including the relationship between the endowment’s strategy and the
supporting institution’s broader interests.

The framework’s application to endowments often produces allocations
similar to those for high-net-worth investors and family offices, with the
perpetual horizon and the substantial scale supporting the kind of strategic
positioning the framework recommends. The Yale Endowment model,
discussed in Chapter 19, is a prominent example of endowment-style portfolio
construction that departs from the standard institutional paradigm in direc-
tions consistent with the framework’s recommendations.

Sovereign wealth funds

Sovereign wealth funds manage capital on behalf of nations, with the specific
obligations being defined by the nation’s circumstances and policy commit-
ments. The structural considerations include the nation’s broader economic
position, the relationship between the fund’s returns and the nation’s other
revenue sources, the geopolitical considerations affecting the fund’s invest-
ment universe, and the long-term strategic interests of the nation as repre-
sented through the fund.

The framework’s application to sovereign wealth funds is highly context-
specific, with the specific recommendations depending on the nation’s posi-
tion in the cycle structure, its geopolitical alignment, its development objec-
tives, and its specific circumstances. The general principles of the framework
apply, but the implementation involves substantial adaptation to the sovereign
context.
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Insurance company portfolios

Insurance company portfolios manage capital to meet future claims obliga-
tions, with the specific liability structure depending on the insurance lines the
company writes. The structural considerations include the duration matching
required by regulatory frameworks, the credit quality requirements for the
portfolio, and the relationship between investment returns and the company’s
underwriting profitability.

The framework’s application to insurance portfolios typically involves more
constrained allocations than the recommendations for less-constrained
investor types. The regulatory requirements typically permit only specific
asset classes, with concentration limits and credit-quality requirements that
constrain the optimization. Within these constraints, the framework’s recom-
mendations involve attention to duration matching across regimes, to credit-
quality considerations in late-cycle conditions, and to the inclusion of gold and
other defensive instruments where the regulatory framework permits.

26.5 Regulatory and Reporting Considerations

The framework’s deployment in institutional contexts requires attention to the
regulatory and reporting environment in which the institutions operate.
Several considerations deserve explicit treatment.

Permitted-asset rules. Different regulatory frameworks specify different
rules about which assets institutional investors may hold. The framework’s
recommendations must be compatible with the specific rules applicable to
the institution. In some cases, the regulatory rules prevent the institution from
implementing the framework’s optimal allocation in its purest form; the imple-
mentation involves the closest feasible approximation within the regulatory
constraints.

Reporting frameworks. Institutional investors typically report their perfor-
mance against specific benchmarks, with the reporting being a function of
regulatory requirements, beneficiary communications, and broader profes-
sional standards. The framework’s emphasis on absolute-return measure-
ment can be in tension with the standard relative-return reporting framew‑
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orks, requiring institutions to navigate the tension between the strategic posi-
tioning the framework supports and the reporting frameworks within which
the institution operates.

The framework’s standard approach to this tension is to maintain both
kinds of measurement: the absolute-return measurement that the
framework’s strategic apparatus supports, and the relative-return measure-
ment that the institutional context requires. The dual measurement allows the
institution to demonstrate compliance with conventional reporting require-
ments while also showing the value added by the strategic positioning.

Controlling and risk-management overlay. Institutional investors typically
operate within risk-management frameworks that include specific risk
measures, stress tests, and scenario analyses. The framework’s analytical
apparatus is generally compatible with these risk-management frameworks,
with the framework’s regime-conditional analysis providing additional struc-
tural information that the standard risk-management apparatus does not
capture.

The framework’s standard approach to integration with risk-management
frameworks involves the explicit articulation of the framework’s regime classi-
fications as scenario inputs to the institution’s risk-management apparatus.
The institution’s standard apparatus then produces scenario-conditional risk
measures that incorporate the framework’s analytical contributions while
preserving the standard risk-management structures.

26.6 The Transition Path

Institutions seeking to move from standard-paradigm portfolios to framework-
aligned portfolios face a transition problem. The transition cannot generally be
made in a single step: the institution must continue to operate during the tran-
sition, the transaction costs of wholesale shifts are substantial, and the insti-
tutional processes for major strategic changes typically require extended
deliberation and approval. The framework’s standard approach to the transi-
tion involves a phased process over several years.

Phase 1: Diagnostic assessment. The institution conducts a diagnostic
assessment of its current position using the framework’s analytical apparatus.
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The assessment identifies where the current portfolio aligns with the
framework’s recommendations and where it diverges, with the divergences
being categorized by their structural importance and by the difficulty of
addressing them.

Phase 2: Strategic planning. The institution develops a strategic plan for
moving toward framework-aligned positioning. The plan specifies the target
allocations, the sequence of changes, the timing of major shifts, and the oper-
ational requirements for implementation. The plan typically involves the most
important strategic shifts being made first, with the less consequential shifts
being implemented over an extended period.

Phase 3: Implementation of strategic shifts. The institution implements
the strategic shifts identified in the plan, with attention to transaction costs,
market timing, and the operational considerations of major position changes.
The implementation typically takes one to three years for substantial shifts in
the portfolio’s structure.

Phase 4: Operational integration. The institution integrates the
framework’s ongoing operational apparatus, the regime detection methodol-
ogy, the curve optimization framework and the periodic strategic review, into
its standard investment processes. The integration involves training of invest-
ment staff, modification of decision-making procedures, and the development
of reporting frameworks that capture the framework’s outputs.

Phase 5: Ongoing strategic management. The institution operates the
framework-aligned portfolio on an ongoing basis, with periodic reassessment
of the strategic positioning as conditions evolve. The ongoing management is
the long-term steady state of the framework’s deployment, with the transition
phases being completed.

The transition path is, in practice, often more iterative than the linear five-
phase description suggests. Institutions discover, during implementation,
considerations that affect the strategic plan; market conditions evolve during
the transition, affecting the timing and structure of changes; the institution’s
understanding of the framework deepens through operational experience,
leading to refinements in the strategic positioning. The framework supports
this iterative process through its analytical apparatus, which produces clear
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analysis at each stage of the transition while remaining flexible to the
institution’s evolving understanding.

The framework’s deployment at the major Swiss institutional investors that
have implemented it has, in our experience, typically taken three to five years
from initial diagnostic assessment to full operational integration. The invest-
ment of time and institutional commitment has been substantial; the institu-
tions that have completed the process have achieved strategic positioning
that the standard paradigm could not have supported, with operational
outcomes that have justified the commitment over the institutional horizon.

This chapter concludes Part V, the framework’s operational apparatus. The
chapters of Part V have developed the documentation of mean-variance
optimization’s failures in Chapter 19, the regime-conditional return-profile
apparatus in Chapter 20, the curve optimization framework’s formulation in
Chapter 21 and its analytical properties in Chapter 22, the resilient portfolio
across regimes in Chapter 23, the detailed treatment of gold’s role in Chapter
24, the analysis of commodity allocation in Chapter 25, and the differentiated
implementation across investor types in this chapter. The operational appara-
tus is, at this point, substantially developed.

We turn now to Part VI, which takes the whole apparatus down one further
scale. Everything to this point has operated on an economy or on a mandate.
The chapters that follow apply the same state description, the same role
taxonomy and the same tail-constrained construction to a single balance
sheet, which is the smallest scale at which the framework’s objects still have
referents. Chapter 27 sets out why that descent is an instantiation of the
framework rather than an analogy to it.
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C H A P T E R  2 7

From Economies to Individuals

27.1 What the Descent Is, and Why It Is Legitimate
Everything in the five parts preceding this one operates on an economy or on a
mandate. The three-body system of Part II describes an aggregate. The
Health of Nations Indicator of Chapter 12 scores a country. The curve opti-
mization framework of Part V constructs a portfolio against an institutional
mandate. This final part takes the same apparatus down to a single balance
sheet, which is to say to one person deciding how to spend the next decade.

A reader entitled to be skeptical will ask whether this is a legitimate exten-
sion of the framework or merely an analogy dressed up in the framework’s
notation. The question deserves a direct answer, and the answer is already in
the book.

The framework’s central structural commitment, established in Chapter 5
and carried through everything since, is that economic systems exhibit self-
similar dynamics across scales. The European expansion is one adaptive cycle
containing hegemonic cycles containing capital cycles containing credit cycles
containing business cycles. The mathematics of the adaptive cycle does not
know what scale it is operating at; the S-curve, the saturation boundary, the
release and the reorganization are the same objects at every level of the hier-
archy. That is what the panarchy framework asserts and what the frequency
analysis of Chapter 9 empirically supports.

If that commitment is sound, then a person is not an analogy to an econ-
omy. A person is another scale in the same hierarchy, and the smallest one at
which the framework’s objects still have referents. A person accumulates
capital, encounters saturation in every capital they hold, faces a release when
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ard at a different base. A person is embedded in the cycles above them,
exposed to their transitions, and unable to affect them. That is precisely the
cross-scale relationship the panarchy framework describes.

The descent is therefore an instantiation rather than a metaphor. We would
go further: if the framework could not be instantiated at the scale of a single
balance sheet, that would be evidence against the self-similarity claim on
which the rest of the book rests. Part VI is in this sense a test of Parts I
through V as much as an application of them.

Assumption 30.1. Scale instantiation.

The structural objects of the framework, namely accumulation, saturation,
coupling, phase transition and reorganization, have referents at the scale of
an individual balance sheet, and the dynamics at that scale are conditioned
by the cycles above it while not affecting them.

27.2 What Changes and What Does Not
Three things carry down unchanged, and it is worth being explicit about them
because they are what make this a continuation rather than a new book.

The four roles carry down. Gain, Income, Stabilization and Protection are
the same taxonomy defined in Chapter 23, with the same definitions and the
same regime behavior. We do not restate them here; Section 28.3 cross-refer-
ences the canonical statement and says only what is specific to the personal
case.

The regime structure carries down. The capital-cycle phase and the
market phase within it are the objects developed in Parts II and III, and the
individual is exposed to them exactly as a mandate is. Nothing about the
regime layer is re-derived in this part. Where the personal problem needs it,
Section 30.5 points back to Chapters 7, 8 and 20.

The tail-constrained construction carries down. The personal problem is
solved against a constraint on the bad tail rather than against an expectation,
for the same reason the institutional problem is: at a regime transition the
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expectation is the least informative moment of the distribution. The surrogate
differs in form, and Section 30.3 sets out why.

What changes is the state, the controls and the objective. An economy’s
state is output and two kinds of capital. A person’s state is wealth in three
forms, three non-financial capitals, and a standard of living that turns out to
behave like a stock rather than a flow. An economy has no objective function;
a person does, and specifying it honestly is most of the difficulty.

27.3 The Reframe

Three moves turn a life into something an asset-liability manager would
recognize.

Capitals are assets. We treat everything that carries value across time as
an asset. Financial wealth is the obvious one, and it is joined by expertise,
meaning what the person can do; network, meaning who will act on their
behalf; and health, meaning the energy that makes the other three usable.
Each can be invested in, each yields a flow return, and each depreciates if left
alone.

The move is not rhetorical. A pension fund does not measure success by
how much cash it holds. It asks whether its assets will meet its liabilities as
they fall due, under uncertainty, with an acceptable margin. That question,
which is not how much do we have but will what we have meet what we owe,
on time, probably, is the right question to ask of a person, and it cannot be
asked at all unless the non-financial capitals are on the balance sheet. Money
is downstream. What produces the money is a set of slower-moving capitals
that a cash-flow projection does not carry.

Goals are liabilities. A milestone is a claim: an amount, due at a date, that
the assets must be able to meet.
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Definition 30.2. Liability.

A goal is a triple consisting of a deadline, a set of states that count as meet-
ing it, and the failure tolerance the planner will accept. A goal with no
required confidence is a wish rather than a liability, and it cannot be traded
off against anything.

The saving rate is an output and time is the constraint. The saving rate is
what remains after consumption and self-investment. It is a result of the plan,
not a lever in it. The genuinely scarce resource is not money, which can be
borrowed and compounded, but time, which cannot be stored or transferred.

Assumption 30.3. Time is binding.

The allocation of time is constrained to a fixed budget in each period and
cannot be carried across periods.

This last move is where the personal problem departs most sharply from the
institutional one. An institutional mandate has no time budget; it has a capital
budget. The person has both, the time budget is the harder of the two, and
most of what the solver of Chapter 30 does is work out where the marginal
hour should go.

27.4 A Person as a Controlled Dynamical System
If capitals are assets and goals are liabilities, a life is a controlled dynamical
system: a state that evolves in time, steered by decisions, disturbed by
chance, aiming to reach target regions before stated deadlines.

The characteristic motion of each non-financial capital is the S-curve, which
is the same object as in Chapter 5 and for the same reason. Growth is slow
while the stock is small, accelerates once the stock is large enough to rein-
force itself, and flattens as it approaches a ceiling. Wealth is the exception: it
accumulates without a ceiling, compounding on a return. Modeling all four
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capitals with one tidy law would be elegant and wrong, and Section 29.1
keeps them separate.

Because the capitals are distinct dimensions, a goal can require several of
them at once. Founding a firm requires a buffer and a network and the exper-
tise, simultaneously, with no substitution permitted between them. That
makes a goal a region in the state space rather than a number on a line, and it
makes the trajectory through the space, rather than the total effort expended,
the thing that decides feasibility. Two people can expend identical effort from
identical starting states and one arrives while the other does not, because one
path curves into the target region and the other runs parallel to it.

This is the same structural point the book has made repeatedly at larger
scales. In Chapter 12 two economies with identical aggregate HoNI scores
were shown to have materially different strategic profiles once the score was
decomposed. In Chapter 23 an allocation was shown to be appropriate or
inappropriate according to the regime rather than in itself. Here, an effort is
productive or wasted according to the state it is applied from and the region it
is aimed at. Aggregates conceal; decomposition and trajectory reveal. That is
the framework’s method at every scale.

27.5 What This Part Contains
Chapter 28 specifies the state and the controls: the three forms of wealth, the
three non-financial capitals, the standard-of-living habit, the two budgets, the
portfolio in role space, the admissible set, and the two discrete interventions
that are chosen rather than suffered.

Chapter 29 gives the dynamics: the income function that hinges the capitals
to wealth, the accumulation law for wealth and the saturation laws for the
rest, the coupling that lets competence and resources raise the ceiling on
network, and the four goal archetypes stated as regions.

Chapter 30 turns the specification into a solvable problem: feasibility as a
probability rather than a yes or no, the tail surrogate that makes it tractable,
the habit-adjusted objective, the solution characterization with its free bound-
ary, the receding-horizon solver, and the calibration discipline including a
backtest against a life that was actually lived.
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Chapter 31 works five cases as instances of the one framework, draws out
what they share, and is candid about what the model cannot do.

One convention before we begin. Everything numerical in this part is illus-
trative, chosen to make the behavior legible, and stated in real Swiss francs.
Where a figure is an input rather than a result we say so at the point of use.
Nothing here is personalized financial, tax or legal advice.

27.6 A Note on Notation
Part VI reuses several symbols that Parts I through V have already spent, and
one collision is deliberate.

The symbol  denotes aggregate output in Chapters 1 through 26 and
personal income in Part VI. We considered renaming one of them and decided
against it. Both usages are the standard notation in their own literature, both
are so heavily established in the preceding text and in the source material that
renaming would create more confusion than it removed, and the scale at
which any given equation operates is never ambiguous in context. The nota-
tion table in the front matter records the overload explicitly. A reader who
keeps in mind that Part VI operates on one balance sheet will not be misled.

The symbol  carries the capital-saturation ratio in Parts I through V and
the standard-of-living habit in Part VI. This collision is less comfortable than
the first, and we note it here as well as in the notation table. The two objects
are, as it happens, structurally analogous: each is a stock that ratchets
upward, each raises the level of activity the system must sustain in order to
stand still, and each is the quantity whose accumulation eventually forces an
adjustment. The reader may treat the shared symbol as a mnemonic rather
than an accident.

Several symbols were renamed during the preparation of this part in order
to remove genuine ambiguity. Education and network spend are  and 
rather than  and , because  denotes the market phase. Amortization
is  and the income scale is , freeing the parameters that the three-driver
construction of Chapter 24 uses. The affordability share of income is ,
because  is the income exponent on expertise. Drawable haircuts are  and
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, because  is the habit intensity. The bequest function is , because  is
a buffer. Brownian increments are  throughout.

We turn now to the state. Chapter 28 fixes what must be carried forward in
time and what the planner may choose, which is the specification everything
after it operates on.

q ​home h B B

dZ
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C H A P T E R  2 8

The Personal State and Its Controls

This chapter fixes the objects the rest of Part VI operates on. It
states what must be carried forward in time, what the planner
may actually choose, and why the four capitals cannot be
collapsed into a single wealth figure. Nothing here moves; the
laws of motion arrive in Chapter 29.

28.1 The State

The state is what must be carried forward in time. Four capitals suffice, with
wealth split three ways because a single number cannot tell an honest finan-
cial story, and alongside them a standard-of-living habit:

(28.1)

conditioned on the regime pair .

Here  is liquid financial wealth, meaning cash and marketable invest-
ments;  is real or illiquid assets, meaning property and private stakes; and

 is debt. Splitting wealth three ways is not fastidiousness. A person can be
wealthy in a house they live in and unable to spend a franc of it, and a lever-
aged asset behaves nothing like cash. The distinction becomes decisive for
the independence goal of Section 29.5 and for the flagship case of Section
31.4. Net worth is the derived quantity

(28.2)

and we will show that net worth is the wrong quantity for the goal that most
people actually mean when they say independence.

x = (W ​, W ​, D, E, N , H, κ)L R

(π,m)
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The next three capitals are dimensionless indices on the unit interval,
normalized so that a well-developed professional sits near one. Expertise  is
what the person can do. Network  is who will act on their behalf. Health  is
an efficiency multiplier on everything the person does. Health earns its place
in the state precisely because it closes a feedback loop that a static plan
would miss: overwork erodes it, and its erosion quietly lowers the return on all
the other capitals.

Carried alongside is the standard-of-living habit , a stock that tracks recent
consumption. It is on by default, because it is not a bare reference point but a
stock with consequences. A maintained standard of living keeps a person in
the rooms and the memberships that raise the ceiling on network, and weakly
the ceiling on expertise too.

Definition 31.1. Capital.

A capital is a stock that carries value across periods, can be increased by
allocating time or money, yields a flow return, and depreciates without
maintenance. Wealth satisfies the first three and is the one stock that does
not depreciate through disuse; it earns a return instead. It is not exempt
from decay in general. Real assets carry a maintenance charge, and nomi-
nal balances lose purchasing power. The model is stated throughout in real
Swiss francs, so monetary erosion is absorbed into the return parameters
rather than ignored.

Definition 31.2. The habit is not a capital.

The habit carries across periods and shapes both the objective and the
network ceiling, but it yields no flow return and cannot be drawn on. It is a
reference stock, not an asset.

Two properties distinguish the capitals mathematically, and Section 29.1
respects both. Expertise, network and health saturate, each rising toward a
ceiling. Wealth accumulates, compounding without one.

The regime pair is a conditioning state rather than a capital. The capital-
cycle phase  and the market phase  nested within it are the objects develo‑
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ped in Parts II and III of this book, and both are exogenous to the person. We
say more about how they enter in Section 30.5.

28.2 The Two Budgets
The capitals cannot be moved directly. They are moved by allocating time and
money in each period, and by choosing a portfolio. The control vector collects
every continuous lever the planner actually holds:

(28.3)

The time shares  divide the productive day between earn-
ing, learning, networking and recovery. The money flows are consumption ,
education and network spend  and , and amortization . Note what is
not a control: the saving rate. It falls out of the money flows, exactly as
Section 27.3 argued.

Definition 31.3. The time budget.

The budget normalized to one is the discretionary day, net of sleep and
unavoidable maintenance. A conventional full-time job is therefore approx-
imately one half of the budget, not approximately one third, and the over-
work threshold of Section 29.1 is calibrated on that basis. The free-time
figure reported in the case tables of Chapter 31 is the residual .

The time budget is the hard constraint:

(28.4)

The money side is constrained by liquidity. Spending plus debt service cannot
exceed income, asset yield and accessible liquid wealth, and a buffer floor
keeps liquid wealth from going negative:

(28.5)
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28.3 The Portfolio in Role Space
The portfolio is expressed as weights on the four roles established in Chapter
23:

(28.6)

with cash the residual. The definitions are the canonical ones given in Section
23.2 and we do not restate them. Gain compounds the estate through equity
and equity-like risk. Income supplies cash flow through yielding credit, divi-
dend and rental streams. Stabilization cushions drawdowns through high-
grade duration and its equivalents. Protection is the convex tail hedge and the
cash that pays off in the bad states, and in the personal problem as in the
institutional one it is where physical gold sits, for the reasons developed at
length in Chapter 24.

The role taxonomy is deliberately identical at both scales. An individual
portfolio and an institutional mandate differ in size, in constraint structure and
in tax treatment, but not in the functional decomposition of what the compo-
nents are for. That identity is what allows the framework’s regime-conditional
allocation logic to be reused rather than reinvented.

The admissible set

The role weights live in a convex set:

(28.7)

This matters more than it appears to. Section 31.2 derives a human-capital-
adjusted Gain weight that is driven low or negative, and a naive admissible set
that confined the Gain weight to the unit interval would forbid the very result
the model produces. Two readings are admissible and we will not blur them.
Either the lower bound on Gain is negative, meaning the person holds an
explicit hedge against their own career risk, which requires instruments most
individuals do not have. Or the lower bound is zero and the result is a corner
solution at zero Gain. The second is the realistic case and is what Chapter 31

w = (w ​, w ​, w ​, w ​)G I S P

w ∈ W = {w : ​ ≤w w ≤ , ​w ​ ≤w̄ ∑
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reports. The unconstrained negative number is reported alongside it, because
its magnitude says how hard the constraint binds and therefore what an
explicit career hedge would be worth if it could be bought.

On collapsing to a single risk dial

When the regime layer is switched off, the role vector collapses to a scalar risk
tilt , and  denotes the risk tilt and nothing else. It is worth being explicit
about the limit of that collapse, because it is the first thing a careful reader
asks. The four roles have different regime sensitivities by construction:
Protection pays in crisis and Gain pays in boom. Once the regime layer is on
there is therefore no constant scalar to collapse to. Any projection from the
role vector to a scalar tilt is itself a function of the regime, and the scalar tilt is
strictly a layer-off reduction. This is the same point Chapter 20 makes about
the inadequacy of a single unconditional expected return, restated one scale
down.

28.4 Discrete Interventions
Two decisions are not continuous flows. Taking on leverage to acquire prop-
erty converts liquid wealth into real assets and debt. Founding a company
draws down a buffer and shifts the income process. These are impulse
controls, chosen by the planner and exercised at endogenous times, and they
are collected separately from the continuous controls:

(28.8)

The terminology here requires care, and the care is not pedantry. Two unre-
lated objects in this framework were at one stage both described as disconti-
nuities in the state: the interventions the planner chooses, and the regime
transitions nobody chooses. A reader who encounters one word for both will
reasonably ask how the portfolio tilt interacts with the discontinuities, and the
answer is that it does not, at least not directly. The distinction is worth stating
once and keeping:

θ θ
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CHOSEN
BY

OBJECT ENTERS THROUGH

Interventions The
planner

Control Intervention operator,
Section 30.4

Transitions Nobody Conditioning
state

Generator term, Section
30.5

From here on, intervention refers to the first and transition to the second.
Neither is called anything else, and the same discipline is applied throughout
Parts I to V, where Chapter 5 describes discontinuous capacity limits rather
than using a term that would collide with either of these.

Assumption 31.4. Separable effort.

Time and money contribute additively to each capital’s growth, up to the
saturation term. This is a simplification, since in reality money can buy time
and time can buy money, but it keeps the control problem tractable and the
recommendations interpretable. Section 31.7 sketches how to relax it.

28.5 Why the Non-Financial Capitals Cannot Be Netted Into
Wealth

A reader with an institutional background may propose a simplification: capi-
talize expertise, network and health into a human-capital figure, add it to net
worth, and solve a one-dimensional problem. The proposal is common in the
literature and it fails here for three reasons that are worth stating, because
each of them recurs in the cases.

The first reason is that the capitals saturate and wealth does not. A capital-
ized figure obscures the fact that an hour invested in expertise near the ceiling
returns almost nothing while the same hour invested at the inflection returns a
great deal. The whole content of the exchange-rate calculation in Section 30.6
is lost.

ν

(π,m)
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The second reason is that goals are intersections rather than sums. The
founding condition of Section 29.4 requires the buffer and the network and
the expertise, each above threshold, with no substitution permitted. A netted
scalar permits substitution by construction and will therefore report a goal as
feasible when it is not.

The third reason is that the capitals are coupled to each other, and one of
the couplings runs through the habit. Section 29.3 shows that a maintained
standard of living raises the ceiling on network, which raises income, which
funds wealth. Netting the capitals into wealth breaks the loop and makes a
reduction in spending look unambiguously good, which it is not.

These three reasons are the personal-scale version of the argument the
book has made against aggregate measures throughout. The netted scalar is
to a personal balance sheet what a single expected return is to a regime-
conditional distribution, and what an aggregate HoNI score is to its dimen-
sional decomposition. It is not wrong so much as uninformative about exactly
the questions the framework exists to answer.

We turn now to the dynamics. Chapter 29 gives each of these stocks a law
of motion, states the coupling that lets one capital raise another’s ceiling, and
defines the four goal archetypes as regions of the state space this chapter has
just fixed.
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C H A P T E R  2 9

Personal Dynamics, Coupling and
Goals

This chapter specifies the laws of motion for the personal state,
the coupling that makes the capitals raise one another’s ceilings,
and the four goal archetypes as regions of that state space. The
state vector and its controls were fixed in Chapter 28. What we
add here is how the state moves, and what it means for a goal to
be met.

29.1 The Equations of Motion

Each equation of motion is a stochastic differential equation. Together they
say how today’s state and controls, plus chance, produce tomorrow’s state.

Income is the hinge between the capitals and wealth. It is Cobb-Douglas in
expertise and network, scaled by earning time and health:

(29.1)

The exponents encode diminishing returns and the fact that expertise and
network are complements. Doubling one does not double income, but
neglecting either caps it. The parameter  is the income scale at full capitals
and full earning time.

Wealth accumulates. Net cash into liquid wealth is

(29.2)

Y = A ​ τ ​φ(H)E N , a, b <Y Y
a b 1, φ(H) = Hc

A ​Y
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and liquid wealth follows a controlled process carrying the role weights and
the regime-dependent role returns:

(29.3)

where  is the four-role weight vector of Section 28.3,  the risk-free rate,
 and  the role returns and covariances in capital-cycle phase  and

market environment , and  the Brownian increments. With the regime
layer off, the role returns and covariances are constant and the vector
collapses to the scalar tilt discussed in Section 28.3. Real assets and debt
evolve as

(29.4)

with discrete changes to the three wealth components supplied by the inter-
ventions rather than by these equations. Note that the maintenance charge
sits inside the drift on real assets, which is where it belongs: a property does
not depreciate through disuse, but it does consume a fraction of its value
annually in order to remain what it is.

Expertise, network and health saturate on logistic laws:

(29.5)

(29.6)

(29.7)

with the growth functions linear in their two arguments, consistent with
Assumption 31.4:

(29.8)

The coefficients on spend are money-gain coefficients, not self-compounding
coefficients. The self-compounding is the multiplicative stock on the right-
hand side of each law. The spend enters scaled by income so that the parame-
ter is dimensionless and portable across income levels, which matters
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because these parameters are estimated from panel data across a population
with a wide income range.

Health carries the key feedback. Its decay rises with overwork:

(29.9)

where  is the overwork threshold and  the penalty rate above it. The habit
adjusts toward recent consumption at speed :

(29.10)

Assumption 29.1. Mixed growth.

Wealth obeys an accumulation law with no upper bound. Expertise,
network and health obey logistic laws with capital-specific ceilings. No
capital can grow without limit except wealth, and wealth cannot grow at all
without the others feeding income.

Assumption 29.1 is the personal-scale statement of the structural asymmetry
that Chapters 5 and 8 establish for an economy. There, financial capital
compounds while real production saturates, and the divergence between
them is the engine of the capital cycle. Here, financial wealth compounds
while the capitals that generate income saturate. The consequence is the
same in kind: a person’s financial claims can outrun the productive base that
services them, and the correction, when it comes, is to the claims rather than
to the base.

29.2 The Two Loops
The dynamics contain a reinforcing loop and a balancing loop, and much of
what the solver does is find the line between them.

The reinforcing loop runs from expertise to income to wealth to the network
ceiling and back to income. Success compounds. This is the personal
analogue of the credit-innovation reinforcement of Chapter 9, and like that
one it is genuinely productive up to a point.

δ ​(τ ​) =H Y δ ​ +H0 η ⋅ max(0, τ ​ −Y τ ​)Y
∗

τ ​Y
∗ η

α ​κ

dκ = α ​ (C −κ κ) dt



THE PERSONAL BALANCE SHEET

426

The balancing loop runs from earning time to overwork to lower health to
lower income. The system resists being pushed too hard, and it does so with a
lag, which is what makes the resistance dangerous. Health is depleted before
the depletion registers in income, so the signal that a plan is unsustainable
arrives after the damage is done. A plan that rides the reinforcing loop without
tripping the balancing one is the object of the optimization; a plan that maxi-
mizes earning time without a health constraint will look excellent for a decade
and then fail.

29.3 Coupling: How the Ceiling Moves
The single most consequential connection in the model lets expertise, wealth
and a maintained standard of living raise the ceiling on network:

(29.11)

where  is personal net worth and  the standard-of-living habit of equation
29.10. Competence and resources open doors that would otherwise stay shut.
This is why a mid-career investment in expertise can pay off years later as a
network that was previously unreachable. The ceiling moved.

The habit term is the least comfortable of the three and the most interest-
ing. It says that a cut in spending is not free even when the goal is purely
financial, because it lowers the ceiling on the network that lifts income.
Anyone who has watched a professional withdraw from the memberships,
conferences and social infrastructure of their field in order to save money, and
then watched their opportunity set narrow over the following five years, has
observed this coefficient at work.

The coefficient is also the least identifiable parameter in the model. It is
held small, fixed from population priors, and stress-tested rather than esti-
mated precisely. Section 31.7 reports it as a named limit rather than burying
it.

We note in passing that the structure of this coupling is the same as the
innovation-driven shift in the saturation level in Chapter 8. There, innovation
raises the ceiling on real capital, changing what the system can support rather
than merely moving it along a fixed curve. Here, expertise and resources raise

=N̄ N ​ +0 λ ​E +E λ ​Ω +W λ ​κκ
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the ceiling on network. In both cases the important investments are the ones
that move the ceiling rather than the position, and in both cases the payoff
arrives with a lag long enough that the investment looks unproductive while it
is being made.

29.4 Goals as Regions
Four archetypes cover most of a life. Each is a region of the state space with a
deadline and a required confidence.

Lump claim: a home

A purchase at price  demands both a deposit and the income to service the
loan at a stressed rate:

(29.12)

where  is the required deposit share,  the stressed calculatory rate, and 
the affordability share of income. On execution the state changes discretely
through an intervention: liquid wealth falls by the deposit, real assets rise by
the price, debt rises by the balance. The serviceability half of the condition is
what a deposit-only rule of thumb misses, and it is what binds for young
buyers.

Joint region: a company

Founding requires a buffer and a network and the expertise, simultaneously
above threshold:

(29.13)

No substitution is allowed. The intersection, not the sum. This is the condition
that makes the netting objection of Section 28.5 fail.

Liability stream: retirement

Retirement is not a date but a stream. It is funded when the funding ratio
clears one:

P
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(29.14)

where  is the present value of the remaining liability stream,  the
residual human capital, and  and  the haircuts applied to real assets and
to human capital respectively. This is the personal instance of exactly the
calculation a pension fund performs, and the resemblance is the point.

29.5 Financial Independence, and Why It Is Not Net Worth

Independence is the subtlest of the four archetypes and the most widely
misunderstood. It is the point at which work becomes optional, whether or not
the person stops. The test is a counterfactual: switch off labor income and ask
whether passive cash flow plus a safe drawdown still covers desired spending.

Two things matter and both are easy to get wrong.

First, only drawable wealth counts. Human capital is excluded, because
independence is precisely the state of not needing to deploy it. A residence
the person lives in enters at a haircut that is typically zero, because a home
one lives in funds no consumption.

Second, and this is the point that must be stated explicitly because it is so
often lost: when the residence is excluded from the drawable base, the debt
secured on it must be excluded too. Otherwise the plan is charged for a liabil-
ity whose matching asset has already been removed, and the requirement is
overstated by roughly the mortgage balance. Correspondingly, the spending
target is stated net of mortgage service, so the excluded debt is serviced
outside the independence test and is not double-counted.

(29.15)

where the real-asset term admits income-producing assets only and the debt
term excludes debt secured on the residence. The flow condition is

(29.16)
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where  is the sustainable withdrawal rate,  the net operating yield on the
let share, and  the spending target. Rearranging gives the drawable wealth
required at the target date, net of what the income-producing share of the
property contributes to spending:

(29.17)

The subtraction in the numerator is not decoration, and neither is the super-
script on the asset term. On a five-million-franc property of which about half is
let, at a two per cent net operating yield, with a three per cent sustainable
withdrawal rate, it is the difference between a requirement of four million
francs and one of roughly two and a third million. Omitting the term does not
produce a conservative answer. It produces a materially harder problem than
the one the model actually poses, and it will lead a planner to reject as infeasi-
ble a goal that is in fact within reach.

The superscript carries as much weight as the subtraction, and in the oppo-
site direction. A property that is entirely a lived-in residence contributes noth-
ing to the numerator, because . A planner who credits its operating
yield anyway understates the requirement by , which on the same
property at the same rates is one and two-thirds million francs. The two errors
are symmetric and both are avoided by reading the superscript.

Definition 29.2. Independence is not net worth.

A goal defined on net worth can be satisfied while the independence goal
on drawable wealth is not. When wealth is concentrated in an illiquid resi-
dence the two diverge sharply, and the divergence is the central fact of the
case in Section 31.4.

Definition 29.2 has an institutional counterpart worth naming. Chapter 12
distinguishes an economy’s accumulated wealth from its structural health,
and shows that a nation can hold substantial accumulated wealth while being
in poor structural condition because the wealth sits in over-saturated financial
positions. Definition 29.2 is that distinction at the scale of one balance sheet.
Net worth is the accumulated quantity; drawable wealth is the quantity that
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can actually meet a claim. The framework’s insistence on the difference is the
same insistence in both cases.

We turn now to feasibility, the objective, and how the problem is actually
solved. Chapter 30 takes the state, the dynamics and the goal regions of this
chapter and states the optimization that selects a plan, together with the
chance constraint that decides when a goal counts as met.
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C H A P T E R  3 0

Feasibility, Objective and Solution

30.1 Feasibility Is a Probability
The future is not a line. Feasibility is therefore not a yes or a no but a probabil-
ity, and the planner chooses how much of it to demand. For each goal we
require

(30.1)

where  is the goal region,  its deadline and  the failure tolerance the
planner accepts. This probability has no closed form for a system as coupled
as this one, so we estimate it by Monte Carlo:

(30.2)

The estimator and its standard error are elementary, which is a virtue rather
than a limitation. The reported confidence arrives with its own error bar, and a
planner who is told that a goal is feasible with probability 0.85 plus or minus
0.03 is better served than one who is told it is feasible.

30.2 The Tail Surrogate

Constraining a probability directly is awkward for an optimizer, because the
count of successful scenarios is discontinuous in the controls. The standard
remedy is the convex surrogate on the shortfall’s conditional value at risk:

(30.3)
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with one constraint per active goal. The conditional value at risk is the
expected loss in the worst tail of specified size. Requiring it to be non-positive
implies feasibility at the required confidence, and it penalizes deep failures
rather than merely counting them.

This is the point at which the personal problem and the institutional prob-
lem of Part V visibly diverge in form while agreeing in intent, and the diver-
gence deserves comment because a reader who has just come through
Chapters 21 and 22 will notice it.

The institutional formulation minimizes a regime-weighted squared short-
fall against a mandate curve. The personal formulation constrains a tail expec-
tation per goal. Both are asymmetric, both penalize only the downside, and
both refuse to be satisfied by a favorable mean. What differs is the structure of
what is being missed. An institutional mandate specifies a return target in
each regime, so the natural object is a curve and the natural penalty is the
shortfall against it, regime by regime. A person specifies a set of discrete
claims with deadlines and tolerances, so the natural object is a per-goal short-
fall and the natural penalty is on its tail. Section 22.6 compared curve opti-
mization with conditional value at risk as institutional alternatives and
concluded that each is appropriate to a different concern. Part VI is the case
where the second concern is the operative one, which is why the personal
engine uses the surrogate that the institutional engine treats as a comparison
point.

Assumption 33.1. Estimable dynamics.

The model of the world is good enough that Monte Carlo frequencies
approximate true probabilities. The resulting numbers are well-reasoned
estimates conditional on the model, not guarantees. Section 31.6 returns
to this.

30.3 The Objective
What are we optimizing? A life lived well now, subject to keeping every goal on
track with the confidence demanded of it. Consumption enters through
constant-relative-risk-aversion utility measured against the habit:
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(30.4)

The habit intensity  is not optional, and its omission would be a defect rather
than a simplification. Consider what happens without it. If the argument of the
utility function were the raw gap between consumption and the habit, and the
habit adjusts toward consumption as Section 29.1 specifies, then the habit
converges on consumption, the gap tends to zero, and utility tends to negative
infinity for any risk aversion above one. The objective would be unbounded
below along its own equilibrium path, which makes the optimization degener-
ate rather than conservative. Setting the intensity below one keeps a floor of
consumption that is enjoyed unconditionally and restores a well-posed
problem.

We fix the intensity at 0.7 and report sensitivity. The parameter is not iden-
tifiable from a single life, and the point of naming it is to remove the singular-
ity, not to pretend we have measured it.

The planner maximizes expected discounted utility of habit-adjusted
consumption and of leisure, plus a bequest:

(30.5)

The two terms inside the integral are distinct channels. Habit-adjusted
consumption runs through the reference stock and through the ceilings of
Section 29.3. The leisure term runs through time to health. The leisure term is
what stops the model prescribing a life of pure accumulation, and without it
the solver will drive earning time to the overwork threshold and hold it there.

Read plainly, the objective says: live as well as you can now, while keeping
each goal funded to the confidence you require.

30.4 The Solution Characterization
A person cannot be handed a forty-year plan. The engine solves a finite-hori-
zon problem from the current state, applies only this period’s action, and re-
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solves in the next period.

With both continuous controls and discrete interventions, the object is not a
Hamilton-Jacobi-Bellman equation but a quasi-variational inequality. This
matters: an ordinary Bellman equation has no operator for a chosen disconti-
nuity, which would mean the two discrete decisions specified in Section 28.4
never appeared in the solution characterization at all. Writing  for the gener-
ator of the continuous dynamics and  for the transaction cost of an
intervention,

(30.6)

The first branch holds where it is optimal to wait and the second where it is
optimal to act. The continuation region is separated from the intervention
region by a free boundary that the solver locates rather than assumes. The
generator carries the regime term:

(30.7)

We state this once and decline to grid it. The state space has six continuous
dimensions plus a habit plus a regime pair, and a direct numerical solution of
the inequality on that space is not the right use of anyone’s computing budget.

Model-predictive control. The problem is solved instead by receding-hori-
zon control. Euler-Maruyama discretization of the dynamics; sample-average
approximation over scenarios; first-period non-anticipativity; apply only the
first action and re-solve next period. The interventions become binary vari-
ables within each window, so the free boundary of the quasi-variational
inequality is approximated by the solver’s exercise decision rather than
computed analytically. A missed month or an unexpected windfall simply
becomes the new starting point, which is the property that makes the
approach usable by an actual person rather than only by a modeller.
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30.5 The Regime Layer
The regime pair entering the generator above is not assumed here. It is the
object developed in Parts II and III of this book, and this section says only
how it enters the personal problem.

The capital-cycle phase is the directional progression through the phase
structure established in Chapter 12, with the boundaries given there and the
saturation threshold derived in Chapter 8. The market phase is the recurrent
five-state classification of Chapter 20: crisis, contraction, stagnation, expan-
sion and boom. The distinction between the two, developed in Section 20.3, is
that the market phase genuinely recurs while the capital-cycle phase does
not, and the generator is block-structured accordingly. The role returns and
covariances that Section 29.1 requires are supplied by the three-driver
construction of Chapter 24 mapped into role space, which is to say the
personal problem inherits the institutional calibration rather than performing a
separate estimation.

Three couplings between the regime and the personal problem deserve
stating plainly, because they are the substantive content of the layer and it is
easy to assume the regime affects only the portfolio.

The regime gates the interventions. Whether the property purchase or the
founding is admissible, and when it is optimal, depends on the phase. In
contraction and crisis the serviceability test binds harder and the founding
buffer must be larger. In expansion the founding region is easier to reach,
because the network ceiling lifts faster through the coupling of Section 29.3.
The generator therefore feeds the stopping problem, not only the allocation.

The tilt is regime-conditional or it is nothing. As Section 28.3 sets out,
there is no constant scalar once the layer is on.

The tail prices the timing. A property intervention lifts debt and real assets
together. The scenarios that dominate the tail constraint are the crisis-phase
paths on which real-asset volatility is high and the serviceability test fails. The
intervention is therefore priced by the tail rather than by the mean, which is
the same argument Chapter 18 makes about credit-financed exposure and the
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same reason Chapter 23 keeps Protection in the portfolio through phases in
which it appears to be dead weight.

One honesty requirement completes the section. The phase is not directly
observable. What is observable are indicators: the credit impulse, the capital
ratios, and the Health of Nations Indicator of Chapter 12. A planner therefore
does not know the phase but forms a posterior over it:

(30.8)

which makes the true problem partially observed. The engine as implemented
conditions on the modal phase and treats it as known. That is a reduction, and
it overstates confidence in the regime call. We name it here, list it as a limit in
Section 31.7, and record it as an open question in Chapter 33. Naming a
reduction is not a substitute for solving it, but it is the difference between a
model that is candid about its footing and one that is not.

30.6 Shadow Prices, and the Question People Actually Ask

The multipliers on the state-transition constraints are the costates, the
marginal value of each capital at the optimum:

(30.9)

Their ratios are the exchange rates the model is really for. Comparing an hour
of networking against an hour of earning:

(30.10)

Whichever side is larger is where the next hour should go, for that goal, from
that state. The ranking is not a rule of thumb. It is computed from the person’s
actual state and it shifts as the state shifts, which is why the same advice is
right for a person at thirty and wrong for the same person at fifty.

It is also the answer to the question people actually ask. Almost nobody
wants to know whether they will make it. They want to know what to do this
evening. A framework that returns a probability and stops has answered the
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less useful question. The costate ratio answers the more useful one, and it is
available only because the non-financial capitals were kept on the balance
sheet in Section 28.1 rather than netted into a scalar.

30.7 Calibration

A model is only as good as its parameters, and the parameters fall into three
groups with different provenance.

Market parameters, meaning role returns, covariances and rates, come
from standard financial data and from the regime construction of Parts II and
III. They are common across users.

Structural parameters, meaning the growth, saturation and depreciation
rates of the capitals, the income exponents, and the habit speed and intensity,
are estimated from panel data on careers, earnings and health. They are
broadly shared.

Personal parameters, meaning the initial state, risk aversion, the leisure
weight and the goal thresholds, are elicited from the individual.

Only the last group must be set per person. The first two are the calibrated
backbone, and this division is what makes the framework deployable at all: a
new user supplies a state and a set of goals, not a research program.

The honest test of a structural calibration is whether it reproduces real
trajectories. A person whose past is known becomes a backtest. Run the
dynamics forward from their early state with their actual choices, and check
that the model recovers their observed capitals and wealth at known dates.
Section 31.4 does exactly this over a twenty-six-year record. If the fitted
dynamics cannot retrodict a life that was actually lived, they have no business
predicting one that has not been.
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Empirical result 33.2. The Merton limit.

With a single liquid capital, no goals, no habit and constant returns, the
problem must collapse to the classical rule under which the optimal risky
weight is the excess return divided by the product of risk aversion and vari-
ance, with consumption a fixed fraction of wealth in the infinite-horizon
case. Reproducing this is a unit test rather than a framing. We note that a
naive default parameterization puts the test on the constraint boundary: at
a risk aversion of two, with a one per cent risk-free rate, a six per cent
expected market return and sixteen per cent volatility, the implied weight
is approximately 0.98, so the layer-off baseline sits at the edge of the
admissible set and the tilt carries no information. The default risk aversion
is therefore set at three, giving an implied weight of approximately 0.65
and an interior baseline.

Assumption 33.3. Identifiability.

Not every parameter is separately identifiable from a single life. Where the
data cannot pin a parameter down, and the habit-to-network coupling and
the habit intensity are the clearest cases, it is fixed from population priors
and its influence is stress-tested by sensitivity analysis rather than esti-
mated spuriously.

We turn now to the cases. Chapter 31 works five lives as instances of this one
specification, draws out what they share, and states what the model cannot
do.
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C H A P T E R  3 1

Five Lives, and What They Share

This chapter works five lives through the specification of the
three preceding chapters. Each case fixes the parameter tuple,
reports which constraint actually binds, and closes on the one
lever that moves it. The machinery never changes; only the tuple
does, and that is the claim the chapter exists to demonstrate.

31.1 How to Read a Case

One framework, filled with different capitals, goals and constraints, produces
different optimal lives. What follows are five instances of the same machinery
rather than five models. A case is a choice of the tuple

(31.1)

and nothing else varies between them. The state specification of Chapter 28,
the dynamics of Chapter 29, the role-based portfolio, the habit-adjusted
objective, the per-goal tail constraints and the receding-horizon solver are
identical throughout.

Each case fixes the tuple, reports the binding constraint, and closes on a
lever. The pattern worth watching for is that the binding constraint is rarely the
one the person came in worrying about. Read the binding constraint first and
the numbers second. All figures are illustrative and stated in real Swiss francs.

31.2 Maya: A First Home

Maya Twenty-eight, technologist

(x ​, {(G ​,T ​, ε ​)}, c , γ, {constraints})0 k k k
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HIGH AND MARKET-CORRELATED HUMAN CAPITAL

The goal. A first property purchase, and behind it a question that is more
general than the purchase: how much Gain risk should a financial portfolio
carry when the career is itself a leveraged position in the Gain role?

The analysis. With human capital several times financial wealth and a high
effective sensitivity to the Gain role, the human-capital-adjusted optimal Gain
weight is

(31.2)

When human capital is large and its sensitivity high, the second term domi-
nates and the unconstrained weight is driven low or negative. Under the real-
istic admissible set of Section 28.3, with the lower bound on Gain at zero, the
solution is a corner at zero Gain: tilt to Income and Protection rather than
chasing Gain. The negative unconstrained figure is reported alongside,
because its magnitude states how hard the constraint binds and therefore
how much an explicit career hedge would be worth if the instruments existed.

This is the personal-scale instance of the structural-diversification argu-
ment of Section 23.4. A portfolio diversified by statistical covariance can be
entirely undiversified in structural terms, because the covariance matrix does
not know that the holder’s income is a claim on the same factor as their equity
book. The technologist who holds a technology-sector portfolio has one posi-
tion, not two.

Lever.
Hold the financial book defensive and direct the marginal hour into the still-
steep expertise and network curves. Build the human capitals and hedge
them. Do not double a career bet inside the portfolio.
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31.3 Jonas and Lena: Independence With a Family

Jonas and Lena Mid-thirties, dual income
SPENDING DISCIPLINE AS THE BINDING CONSTRAINT

The goal. Long-run independence with dependants, and this is the case in
which the habit stock does most of the work.

The analysis. Because the habit enters both the objective and the network
ceiling, a lifestyle ratchet is not merely a drag on saving. It raises the require-
ment of Section 29.5 in proportion, while simultaneously lifting the ceiling that
supports income. The two effects run in opposite directions and the case is
where they are traded off explicitly rather than assumed away.

The arithmetic on one side is unforgiving. Every franc added permanently to
the spending target raises the fundable requirement by one divided by the
sustainable withdrawal rate, which at three per cent is roughly thirty francs of
required drawable wealth per franc of annual spending. A couple who perma-
nently increase their standard of living by two thousand francs a month have
added roughly seven hundred thousand francs to the capital they must
accumulate.

The arithmetic on the other side is real but smaller and slower. A spend that
genuinely buys network raises the ceiling, and the model treats it differently
from consumption because Section 29.3 gives it a different channel. The
distinction is not a license to reclassify spending as investment. It is a require-
ment to be honest about which is which, and the test is whether the spend
would survive the person’s own scrutiny if the network effect were removed.

Lever.

Hold permanent lifestyle inflation down, since the multiplier against the
requirement is roughly thirty to one. Where a spend genuinely buys
network, treat it as the investment it is and keep it. Where it does not,
recognize that it is being funded thirty times over.
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31.4 The Flagship Case: Independence at Fifty

The flagship Forty-five, adviser, board member and educator
NET WORTH AMPLE, DRAWABLE WEALTH NOT

The deepest case, in two halves. First a backtest over twenty-six years of an
actual trajectory, used to validate the dynamics. Then the forward problem, in
which net worth is ample and drawable wealth is not.

31.4.1 The Backtest

A life that was actually lived is the sternest available test of the dynamics.
From age nineteen, the hardest available program, control-systems engineer-
ing, funded by working to sixty per cent while building a trading system. If the
model is right the capitals should trace a particular shape, and they do. The
trading system converts early expertise into liquid wealth, which by twenty-six
is sufficient to acquire a property. Founding a research firm at twenty-nine
while retaining a part-time teaching role is, in the model’s language, a deliber-
ate sacrifice of earning time in order to raise the network ceiling through the
coupling of Section 29.3, and the payoff arrives years later as board seats and
mandates that would have been unreachable earlier. By thirty-six, income
supports a two-million-franc mortgage. The renovated property later carries a
valuation above five million.

The fit is not decorative. It disciplines the structural parameters, because
the income exponents, the network-ceiling couplings and the property dynam-
ics are all constrained by having to reproduce this record. A calibration that
could not retrodict the trading-funded purchase, or the post-founding acceler-
ation in network, would be rejected.

31.4.2 The Forward Problem
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The forward problem starts from the state at forty-five, where the backtest
ends:

STATE VARIABLE AT FORTY-FIVE

Liquid CHF 0.6m

Real, property CHF 5.0m

Debt CHF 1.8m

Expertise 0.90

Network 0.90

Health 0.70

Free time 0.35

The starting habit is approximately CHF 130,000 per year.

The goal. Financial independence within five years, by age fifty. Lifestyle
spending of CHF 10,000 per month, which is CHF 120,000 per year, net of
mortgage service, sustainable without labor income. Two constraints are fixed
by the person and not by the model: no equity release from the residence, so
its haircut is zero; and the spending figure is pure lifestyle, with debt service
handled separately. The intention is to continue working, as strategist, consul-
tant and in the executive program he built, by choice rather than by necessity.

The requirement. The residence is walled off at a zero haircut and the
mortgage secured on it is walled off with it, so neither the five million of prop-
erty nor the 1.8 million of debt enters the drawable base. Drawable wealth is
the liquid sleeve. The requirement follows from the corrected form of Section
29.5, netting the property’s operating yield against the spending target:

(31.3)

At a three per cent sustainable withdrawal rate, and with an operating-yield
contribution of roughly CHF 51,000 from the let share of the property, the
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requirement is approximately CHF 2.3 million of drawable wealth. The band
should be reported rather than a point: at three and a half per cent the
requirement falls to roughly CHF 2.0 million, and at a higher operating yield it
falls further. What it is not, under any of these settings, is the CHF 4.0 million
that follows from dropping the yield term and subtracting the mortgage from a
base that has already excluded the asset securing it. That construction over-
states the requirement by roughly seventy per cent, and a planner working
from it would reject a goal that is substantially closer to reach than it appears.

The binding constraint. Net worth is not the problem; it is comfortably
sufficient. The binding constraint is drawable wealth, and behind it, time and
health. Because the residence is excluded, and because expertise and
network are both near their ceilings so that further time in either yields little,
the only lever that moves the independence date is the rate at which labor
income is converted into liquid, drawable wealth. That runs directly into the
time and health limits, since the income already depends on hours committed
near the overwork threshold of Section 29.1.

On the corrected requirement the drawable sleeve reaches approximately
CHF 2.3 million near age fifty-one to fifty-two on the central path, with the
ninety-per-cent-confident work-optional age around fifty-two to fifty-three.
The correction moves the answer materially closer to the goal without reach-
ing it. The honest statement is that fifty requires a lever the person has ruled
out.

Lever.
Direct the strategist and teaching income preferentially into the liquid
sleeve rather than into the property, and let the let share’s operating yield
count toward spending. The true limiter is hours and energy rather than
capital, and protecting both protects the income that funds independence.
Plan against the low fifties, and treat any earlier date as requiring equity
release.
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31.5 Two Structural Cases

31.5.1 The Encore: Retirement Reconsidered

The encore Fifty-eight, senior executive
PLANNING A LIGHTER SECOND ACT

STATE VARIABLE AT FIFTY-EIGHT

Liquid CHF 1.4m

Real CHF 1.6m

Debt CHF 0.2m

Expertise 0.85

Network 0.80

Health 0.65

Free time 0.55

The goal. Fund a retirement stream from sixty-five to approximately ninety,
using the funding-ratio condition of Section 29.4, at a confidence of 0.85,
while shifting toward a lighter chosen workload before then.

The binding constraint. A clean stop at sixty-five leaves the stream under-
funded in the worse scenarios. A modest encore income closes the gap with
room to spare, because a franc of earned income late in the accumulation
phase substitutes for many francs of accumulated capital. As the terminal
date nears and the shortfall tail tightens, the tail constraint becomes active
and pulls the Gain weight down, gliding the portfolio toward Protection and
Income.
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Where this case meets the cycle. This is the case most exposed to the
structure of Section 30.5, and the exposure is worth stating precisely. The
horizon spans the window in which Section 9.8.1 places the fullest assembly
of late-phase conditions across the cycles the framework tracks. Under a
hazard that rises with distance from equilibrium rather than staying constant,
the probability of the transition this plan can least absorb rises across exactly
that window. A plan solved against a constant transition intensity therefore
reports a confidence that is too high, and its sequence-of-returns risk is
understated by construction.

We resist the temptation to convert this into a forecast, for the reasons
Section 32.8 gives at length. The correct reading is comparative rather than
predictive: the encore lever is more valuable than a constant-regime solution
makes it appear, not less, and the glide toward Protection should begin earlier
rather than later. Neither conclusion depends on the window being right about
any particular year.

31.5.2 The Tail Shock

The tail shock A scenario rather than a person
JOB LOSS, DISABILITY, A HEALTH EVENT

The goal. Hold, before any shock arrives, a buffer in the Protection role and a
hedge large enough that the funding shortfall in the worst tail stays within
tolerance:

(31.4)

The binding constraint. The tail itself. The worst scenarios set the buffer and
the central case merely carries it. This is the entire purpose of solving against
a tail constraint rather than to an expectation, and it is the same argument
that Chapter 23 makes for keeping Protection in an institutional portfolio
through a long expansion in which it underperforms.

B + hedge payout ≥ (ΔL − Δfundable) ​

tail
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Lever.
Size the Protection buffer and any hedge to the tail rather than to the aver-
age. The provision that looks like drag in the central case is what keeps the
plan solvent when the shock lands.

31.6 What the Cases Share

Across the five cases the machinery never changes. Only the parameter tuple
does. Four observations recur, and they are the substantive output of this part.

The binding constraint is usually not money. A career’s factor exposure.
Spending discipline. The sequencing of a glide. Drawable liquidity against a
walled-off residence. The worst scenario itself. A money-only tool would have
missed the operative lever in every one of the five.

Time and health are the quiet limiters. Neither appears on a bank state-
ment, yet both cap what every other capital can produce, and the overwork
loop of Section 29.2 means they can be spent without noticing until the bill
arrives.

Timing beats effort. Because the capitals grow on S-curves and ceilings
can be raised, the same investment pays very differently depending on when it
is made and in what order. This is the personal instance of the framework’s
most general claim, made first in Chapter 5 and defended empirically in
Chapter 11: position within a cycle determines what a given action is worth.

The tail is where a plan earns its keep. The framework’s advantage over a
standard template is that it solves the actual problem of the actual life and re-
solves it as the state evolves. That advantage is realized almost entirely in the
bad scenarios.

31.7 Honest Limits
The model reduces a person to a handful of capitals and a habit, and the
things hardest to quantify often matter most. The parameters are illustrative
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unless calibrated. The probabilities are conditional on the model. A reported
confidence of eighty-five per cent is a well-reasoned estimate rather than a
law of nature, and the right use of it is comparative.

Four limits deserve naming specifically.

The least identifiable parameters. The habit-to-network coupling and the
habit intensity are not identifiable from a single life. Both are fixed from priors
and stress-tested. Conclusions that reverse under plausible variation in either
are reported as indeterminate rather than resolved.

The regime is treated as known when it is not. Section 30.5 sets out the
filtering problem and the engine does not solve it. Conditioning on the modal
phase overstates confidence in the regime call and therefore overstates confi-
dence in any allocation that depends on it.

The role return matrix is an input rather than a result. The regime-condi-
tional role returns and covariances come from the institutional calibration
described in Chapter 20. Where they are not supplied, the regime layer should
be switched off rather than run on invented numbers. We would rather report
an acknowledged gap than a fabricated matrix, because every figure in every
case would otherwise inherit invented returns while appearing to rest on a
calibration.

Nothing in this part is personalized financial, tax or legal advice.

31.8 Extensions

Six extensions are worth naming, in rough order of how much they would
improve the framework’s answers.

1. Regime filtering. Solve the partially observed problem of Section 30.5
rather than conditioning on the modal phase, and close the two-way
coupling with the institutional cycle model. This is the most valuable of
the six and is recorded as an open question in Chapter 33.

2. Expertise as a vector. Promote expertise to domain-specific capitals,
which is what serial reinvention actually requires and what a scalar
cannot represent.
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3. Households and dependants. Couple two state vectors through
shared wealth and correlated time budgets.

4. Relaxing separable effort. Allow money to buy time and time to buy
money, relaxing Assumption 31.4.

5. Behavior and adherence. Model the probability that a recommended
action is actually taken, which is the gap between a plan and an
outcome.

6. Taxes and institutions. The reference implementation already carries
a Swiss-style progressive income tax and a wealth tax; generalizing this
is mechanical rather than conceptual.

31.9 Closing the Descent
We began this part by asking whether taking the framework down to a single
balance sheet was an instantiation or an analogy. The five cases answer the
question in the only way it can honestly be answered, which is by working.

The same objects appear at both scales and do the same work.
Accumulation outruns the base that services it, in an economy and in a life.
Saturation binds, and the marginal return to further accumulation in a satu-
rated capital falls toward nothing. Ceilings move, and the investments that
move them pay with a lag long enough to look unproductive while they are
being made. The aggregate conceals what the decomposition reveals, so that
net worth is to drawable wealth what an accumulated national wealth is to
structural health. And the tail, not the mean, is where positioning is decided.

None of that was imported into the personal problem for the sake of
symmetry. It fell out of specifying the personal problem properly and then
solving it. We take that as the strongest available support for the self-similar-
ity claim that Chapter 5 introduced and that the rest of this book has assumed.

There is a final observation that belongs here rather than in the institutional
chapters, because it is only visible at this scale. The framework’s institutional
application tells a manager how to position capital against a cycle they cannot
influence. Its personal application tells a person the same thing, and then
adds something the institutional version has no room for: that the capitals
which determine the answer are mostly not financial, that the scarcest of
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them cannot be bought, and that the plan which maximizes the financial ones
at the expense of the rest will report success for a long time before it fails. A
pension fund has no health to lose. A person does, and the model is built to
say so.

That completes the descent, and with it the framework’s constructive argu-
ment. What remains is to look forward: to set out the scenarios the
framework’s diagnosis implies for the coming decade, to name the questions
it cannot yet answer, and to say what follows for policy and for academic prac-
tice. Part VII takes those in turn.
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C H A P T E R  3 2

Scenarios for the Coming Decade

This chapter turns the diagnosis of the preceding parts toward
the decade ahead. It establishes the current position, develops
the three principal branches the framework identifies, addresses
the hegemonic-transition overlay that can accompany any of
them, and sets out the positioning that is robust across all of
them. It also states, at length, why none of this is a forecast.

32.1 The Forward-Looking Application

The framework developed in the preceding parts of this book is, in its analyti-
cal structure, oriented toward understanding the present. The diagnostic
apparatus characterizes the current cycle position; the strategic apparatus
translates that characterization into orientations for action; the operational
apparatus produces specific portfolio decisions. The framework is fundamen-
tally a tool for making sense of where the system stands now.

But the framework also supports forward-looking analysis. The structural
features that characterize the present have implications for the trajectories
that may unfold over the coming period; the cycle dynamics that have
produced the present condition will continue to operate, producing the condi-
tions of the future. The framework cannot predict the specific outcomes, the
diagnostic apparatus does not provide that kind of precision, but it can identify
the principal branches of possible futures, the structural features that distin-
guish them, and the implications of each branch for the investor.

This chapter develops the forward-looking application of the framework
over the explicit horizon of 2025 to 2035. The horizon is chosen because it
captures the remaining runway of the current policy regime, the historically
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expected timing of the hegemonic-transition events, and a window short
enough that readers will live to see whether the framework’s predictions hold.
The horizon is also chosen because it is long enough to capture meaningful
structural developments but short enough that the framework’s analytical
apparatus can engage with the specific conditions that the horizon contains.

The chapter is organized around the principal scenario branches that the
framework’s analysis identifies. Section 32.2 establishes the current position
as the starting point for the scenario analysis. Sections 32.3 through 32.5
develop the three principal branches: continued Aufschub (deferral),
Bereinigung in its hyperinflation variant, and Bereinigung in its deflation vari-
ant. Section 32.6 addresses the hegemonic-transition scenario, which can
overlay any of the three principal branches. Section 32.7 develops the princi-
ples of investment positioning that are robust across the scenarios, recogniz-
ing that the specific scenario cannot be predicted with the precision that
would justify positioning for a single branch alone.

32.2 The Current Position

The framework’s diagnostic analysis of the position at the start of the 2025 to
2035 horizon involves several principal observations.

Capital saturation. The capital-saturation measures in the major devel-
oped economies (United States, eurozone members, Japan, United Kingdom,
Canada, Australia) are at or above the 250 to 350 per cent threshold derived
from the three-body model in Chapter 8. The financial-capital component of
saturation has grown substantially over the past quarter-century, with the
growth accelerating during the post-2008 period of monetary accommoda-
tion. The real-capital component of saturation has been more stable but with
declining productivity, indicating that the additional real capital has been
producing diminishing returns.

Hegemonic-cycle position. The United States, as the dominant hegemonic
power of the current cycle, is approximately 80 years into a cycle that histori-
cally has lasted 130 to 150 years. The structural indicators of late-cycle hege-
mony, relative economic decline, fiscal and external imbalances, military
overextension, internal political polarization, declining institutional credibility,
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increased use of coercive instruments such as sanctions and asset freezes,
are present. The hegemonic transition has not yet reached its succession
phase, but the strain-and-adjustment phase is in progress.

Innovation-cycle position. The fifth Kondratieff wave, information technol-
ogy, is in its mature phase, with the productive opportunities of digital tech-
nology increasingly exhausted. Artificial intelligence completes that wave
rather than opening the next. The candidates for the sixth wave, advanced
robotics and the fully automated productive systems built on it, biotechnology
and energy technologies, are at various stages of pre-emergence; none has
yet achieved the system-organizing role of a base innovation. The innovation
cycle is therefore at a transition point that may or may not produce a vigorous
next wave in time to cushion the broader cycle dynamics.

Credit-cycle position. The credit cycle that began at the post-2009 trough
is in its late expansion or early contraction phase, with the dramatic monetary
tightening of 2022 and 2023 and the subsequent credit-market dislocations
being consistent with the transition. The 18-year credit-cycle structure
suggests the current contraction phase will continue through the late 2020s,
with a new credit-cycle expansion emerging thereafter, within whatever
broader cycle conditions the system has by then entered.

Monetary-system position. The international monetary system is in the
late strain-and-adjustment phase of the current dollar-centered arrangement.
The dollar’s share of global reserves has declined gradually over two decades
and accelerated in recent years. Alternative arrangements, meaning bilateral
non-dollar settlements, gold accumulation by major non-Western central
banks, central bank digital currency development and large-scale stablecoin
arrangements, are developing but have not yet achieved the operational scale
to substitute for the dollar’s role.

Policy position. The major Western policy apparatus has been operating in
the Aufschub mode for an extended period, with continued monetary accom-
modation, expanded fiscal accommodation, increased regulatory direction,
and the use of coercive instruments to maintain confidence in the existing
arrangements. The capacity for continued Aufschub is bounded; the question
is how long the existing apparatus can sustain the existing arrangements
before the structural pressures impose themselves.
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Cycle synchronization. The four cycles the framework tracks are, on the
projection developed in Section 9.8.1, more fully aligned in their late phases
across the early 2030s than at any point since the 1930s. We restate the qual-
ification made there, because it matters more in a scenario chapter than
anywhere else in the book: this is an arithmetic property of the periods recov-
ered from the seven-century series, projected from their most recent identifi-
able troughs, and it is conditional on both the period estimates and the trough
dating holding. It is not a date. What it establishes is that the structural capac-
ity for a multi-cycle release is more completely assembled in the second half
of this horizon than in the first, which bears on how the branches below
should be weighted against each other rather than on when any of them
begins.

The cumulative diagnostic picture is one of substantial accumulated struc-
tural pressures across multiple cycle scales, with the resolution of those pres-
sures lying within the structural horizon of the 2025 to 2035 period. The
specific form of the resolution is uncertain; the principal scenario branches we
now develop characterize the principal possibilities.

32.3 The Aufschub Branch

The continued-Aufschub branch involves the maintenance of the existing
arrangements through ongoing policy intervention over the 2025 to 2035 hori-
zon. The branch is characterized by several principal features.

Continued monetary accommodation. Real interest rates remain low or
negative across the major developed economies. Central-bank balance sheets
remain substantially expanded relative to historical norms, with periodic
episodes of further expansion in response to specific stress events. Monetary
policy continues to support asset prices through both direct interventions and
the implicit commitment to providing liquidity when financial-system stress
threatens.

Continued fiscal accommodation. Fiscal deficits remain substantial in the
major developed economies, with public debt-to-GDP ratios continuing their
upward trajectory. The debt is sustained through a combination of low interest
rates, which limit the debt-service burden despite the rising principal; captive
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demand from regulated investors, meaning pension funds, insurance compa-
nies and banks subject to capital requirements that favor government debt;
and central-bank monetization where required.

Expanded regulatory direction. Regulatory frameworks increasingly direct
economic activity toward politically favored sectors, with subsidies, mandates,
and other instruments shaping the allocation of capital in ways that the stan-
dard market mechanisms would not produce. The expansion includes
substantial support for specific industrial-policy objectives, such as the energy
transition, semiconductor production and defense industries, and substantial
constraints on activities deemed problematic by the political apparatus.

Continued use of coercive instruments. The political apparatus continues
to use sanctions, asset freezes, capital controls, and similar instruments to
maintain the integrity of the existing arrangements. The instruments are used
both against specific external adversaries and, increasingly, against domestic
actors whose activities are deemed inconsistent with policy objectives.

Under the Aufschub branch, asset prices continue to be supported, but with
periodic episodes of substantial volatility as specific stress events test the
policy apparatus’s capacity for continued accommodation. Cumulative real
returns on financial assets are modest, with inflation gradually eroding nomi-
nal returns; cumulative real returns on real assets, meaning real estate,
productive equity in stable jurisdictions and gold, are stronger, reflecting the
structural shift toward instruments less exposed to monetary dilution.

The Aufschub branch is the path of least resistance for political systems
with short electoral horizons; it postpones the immediate costs of resolution
while accumulating the structural pressures that eventually force resolution.
The framework’s analysis is that the Aufschub branch can be sustained for
some additional period, typically measured in years rather than decades, but
that the structural limits eventually impose themselves. The specific timing of
the limits depends on the specific events that test the policy apparatus’s
capacity for continued accommodation.

The investment implications of the Aufschub branch involve continued allo-
cation appropriate to gradual asset-price appreciation with elevated volatility.
Equities continue to perform in nominal terms, though with periodic episodes
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odation. Gold and other real assets perform strongly as the structural condi-
tions for them remain favorable. Fixed income produces modest nominal
returns that lag inflation, producing negative real returns.

32.4 The Bereinigung Branch: Hyperinflation Variant

The hyperinflation variant of the resolution branch involves the loss of mone-
tary control in one or more of the major developed economies, with rapid
currency dilution destroying the real value of fiat-denominated assets.

Triggering conditions. The hyperinflation variant typically requires specific
triggering conditions: a fiscal crisis that forces explicit monetary financing of
government obligations; a currency crisis that produces flight from the
affected currency; a confidence crisis that breaks the historical credibility of
the monetary authority; or some combination. The triggers can be external,
meaning war, sanctions or a sovereign-debt crisis in a major economy, or
internal, meaning political instability, policy choices or public-finance
breakdowns.

Dynamics. Once initiated, hyperinflation dynamics tend to accelerate. The
initial price increases erode public confidence in the currency; the reduced
confidence accelerates monetary velocity, as participants seek to spend
currency before its value declines further; the increased velocity intensifies
the inflation. The dynamic feedback can produce rapid acceleration, with
monthly inflation rates rising from low-single-digit to high-double-digit or
higher levels over relatively short periods.

Resolution. Hyperinflations historically resolve through currency reform:
the introduction of a new currency to replace the discredited one, often with
substantial supporting institutional changes. The resolution preserves the real
economy, which continues to function through some combination of barter,
foreign-currency transactions and the eventual new currency, but destroys the
real value of fiat-denominated savings, debts, and contracts.

Historical references. The principal historical references are Weimar
Germany from 1921 to 1923, post-war Hungary from 1945 to 1946, and vari-
ous twentieth-century Latin American cases. The 1970s Western inflation,
while substantial, did not reach the hyperinflationary threshold; it serves as a
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reference for less-severe inflationary outcomes rather than for hyperinflation
per se.

Probability assessment. The framework’s analysis assigns substantial
probability to the hyperinflation variant emerging in one or more of the major
developed economies during the 2025 to 2035 horizon. The specific probabil-
ity depends on the policy choices made over the period; the structural condi-
tions support the variant if the policy apparatus continues Aufschub until the
structural limits impose themselves.

The investment implications of the hyperinflation variant involve substantial
real losses on fiat-denominated fixed-income positions, substantial real
losses on cash holdings, mixed results on equities, with the specific outcomes
depending on the equity’s pricing power and real-asset content, substantial
gains on real assets such as gold, productive real estate and productive equity
in foreign jurisdictions, and substantial currency dynamics affecting all
foreign-currency positions.

32.5 The Bereinigung Branch: Deflation Variant

The deflation variant of the resolution branch involves the collapse of credit
creation and the consequent contraction of monetary aggregates, with debt-
deflation dynamics producing severe declines in nominal activity.

Triggering conditions. The deflation variant typically requires a credit crisis
sufficiently severe to overwhelm the monetary authority’s capacity for accom-
modation. The crisis may begin in a specific sector, whether real estate, bank-
ing or sovereign debt, and spread to the broader system through the intercon-
nections among financial institutions and the dependency of economic activity
on continued credit availability.

Dynamics. Deflation dynamics are different from hyperinflation but simi-
larly self-reinforcing. The initial credit contraction produces asset-price
declines; the declines impair the balance sheets of borrowers, forcing addi-
tional contraction; the additional contraction produces further declines. The
dynamic can produce extended periods of declining nominal activity, with the
real economic costs being substantial.
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Resolution. Deflations historically resolve through some combination of
massive monetary expansion sufficient to overcome the deflationary forces,
which can convert the deflation into eventual inflation as in the transition from
the 1930s to the 1940s; debt restructuring and forgiveness; and institutional
reorganization that addresses the structural conditions producing the defla-
tion. The resolution typically takes years rather than months, with substantial
accumulated economic damage.

Historical references. The principal historical reference is the Great
Depression of the 1930s in the major Western economies. The Japanese
deflation of the post-1990 period is a less-severe but more recent reference,
showing what extended deflation can look like in a modern advanced
economy.

Probability assessment. The framework’s analysis assigns moderate prob-
ability to the deflation variant emerging during the 2025 to 2035 horizon, with
the probability being lower than for the hyperinflation variant in current condi-
tions because the monetary authorities of the major economies have demon-
strated substantial willingness to use monetary tools to combat deflationary
forces. The probability rises substantially if the monetary tools prove inade-
quate to the scale of the credit contraction, which is possible under suffi-
ciently severe stress conditions.

The investment implications of the deflation variant involve substantial
nominal gains on high-quality fixed income, as yields decline and capital
appreciation occurs; substantial nominal losses on equities and real estate,
with the losses being severe for cyclically sensitive and leveraged positions;
substantial real gains on gold, which historically preserves purchasing power
through deflation; and substantial economic dislocation that affects essen-
tially all positions in some way.

32.6 The Hegemonic-Transition Overlay

The three principal branches developed above address the resolution of the
Aufschub-Bereinigung fork at the cycle level. The hegemonic-transition
dynamics can overlay any of the three branches, producing additional features
that affect the specific investment implications.
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A hegemonic transition during the 2025 to 2035 horizon would involve
some combination of the further erosion of the dollar’s reserve-currency
status, the emergence of an alternative reserve arrangement or arrangements,
the reorganization of international trade and financial flows around new
patterns, and the geopolitical realignment that has been gradually emerging
over the past several years.

The transition can take various forms. A relatively peaceful transition would
involve the gradual accommodation of the existing American-led order to the
rising powers, with the transition being negotiated through existing interna-
tional institutions and through the gradual evolution of practical arrange-
ments. A confrontational transition would involve sustained strategic competi-
tion between the existing order and the rising powers, with the transition
being shaped by the outcomes of the competition rather than by negotiation.

The investment implications of the hegemonic transition depend substan-
tially on which variant emerges. A relatively peaceful transition supports
continued participation in global investment flows with appropriate diversifi-
cation across the major monetary blocs. A confrontational transition supports
a much more substantial reorganization of investor positioning, with attention
to the jurisdictional risks of holdings across blocs and to the access to assets
that the geopolitical alignment affects.

The framework’s analysis does not predict which variant of the hegemonic
transition will emerge. The dynamics depend on policy choices made by multi-
ple major powers over an extended period, with the outcomes being shaped
by considerations the framework cannot precisely anticipate. The framework
supports the analysis of the implications of each variant, but the specific
outcome is among the principal uncertainties of the 2025 to 2035 horizon.

32.7 Investment Positioning Across the Scenarios

We close this chapter by addressing the principles of investment positioning
that are appropriate to the uncertainty among the scenarios. No investor can
position the portfolio for a single scenario with confidence; the framework’s
analysis identifies the principal branches but cannot determine which branch
will actually emerge. Effective positioning must therefore be robust across the
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principal branches, accepting that no positioning will be optimal for the actual
outcome and that the best feasible positioning is one that produces accept-
able outcomes across the range of possibilities.

The principles of robust positioning across the 2025 to 2035 scenarios
include the following.

Substantial allocation to gold and other real assets that retain value
across all branches. Gold performs strongly in both the hyperinflation and
deflation variants of Bereinigung, and produces strong returns in continued
Aufschub. Other real assets, meaning productive real estate in stable jurisdic-
tions and productive equity in jurisdictions with sustainable productive econo-
mies, provide similar cross-scenario benefits.

Diversification across currencies and jurisdictions. No single currency or
jurisdiction is robust across the principal scenarios; substantial diversification
provides structural protection against the worst-case outcomes in any single
currency or jurisdiction.

Substantial allocation to instruments providing protection against the
worst-case scenarios. Physical gold in segregated holdings, productive farm-
land in stable jurisdictions, and similar instruments provide protection against
the kinds of severe disruptions that the historical record shows are possible
during cycle transitions.

Moderate allocation to growth-oriented positions that benefit from
continued Aufschub or eventual recovery. The portfolio cannot be entirely
defensive; substantial portions should be positioned to capture the returns of
whatever continued normal functioning the system produces, whether
through extended Aufschub or through eventual post-Bereinigung recovery.

Liquidity reserves for opportunistic deployment. The cycle-release
dynamics typically produce substantial repricing of assets, with attractive
entry points emerging as the resolution proceeds. Liquidity reserves enable
opportunistic deployment during these periods, with the potential for
substantial returns as the eventual recovery unfolds.

Operational resilience. The portfolio’s operational arrangements, meaning
storage of physical assets, custody of securities, banking relationships and
legal structures, should be resilient to the kinds of disruptions that cycle-
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release dynamics can produce. The resilience involves diversification across
operational providers, attention to the legal protections under stress condi-
tions, and preparation for situations in which some operational arrangements
may not function.

These principles produce portfolio structures that differ substantially from
the standard apparatus’s outputs. The standard portfolio is positioned for the
continuation of post-war conditions; the framework’s portfolio is positioned
for the principal branches of possible futures over the 2025 to 2035 horizon.
The differences are operationally significant, and they reflect the framework’s
analytical commitments developed throughout this book.

32.8 The Question of Timing
A reader following the framework’s analysis to this point may ask the natural
question: when, specifically, will the structural transitions occur? The
framework’s response to this question is structured by the analytical commit-
ments developed throughout the book.

The framework does not predict specific timing. The diagnostic apparatus
identifies structural conditions; the strategic apparatus identifies appropriate
orientations under those conditions; the operational apparatus translates the
orientations into specific allocations. None of these elements produces
specific timing predictions, and the framework does not claim to provide such
predictions.

The synchronization window of Section 9.8.1 is the place where this disci-
pline is most likely to be abandoned by a reader, and we would rather say so
plainly than leave the temptation unaddressed. A projection that concentrates
several late-phase cycles into a few years invites being read as a date, and
read that way it becomes a timing bet of exactly the kind the framework
cannot support. The record of this institute’s own published work is the rele-
vant caution here. The Profit Margin paper of 2021, discussed in Chapter 14,
gave the deferral roughly three years and was wrong by a factor of well over
one. Its structural claim held; its clock did not. A reader who had positioned
on the clock would have been badly served by an analysis whose substance
was sound.
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The reason for this limitation is structural rather than methodological. The
cycle-release dynamics that the framework identifies are inherently subject to
substantial timing uncertainty for several reasons. First, the structural condi-
tions of late conservation can persist for extended periods before the actual
release; the Aufschub options available to the policy apparatus can extend the
conservation phase well beyond what surface analysis would suggest.
Second, the specific trigger events for cycle release are difficult to anticipate
even when the structural conditions are clearly identified; the historical record
shows triggers ranging from specific banking failures to political assassina-
tions to natural disasters, with the variety of triggers reflecting the complexity
of the dynamics. Third, the policy responses to emerging cycle-release
dynamics can substantially alter the timing through various stabilization inter-
ventions; the post-2008 period illustrates extensively how policy interventions
can delay resolution for years or decades.

The framework’s value proposition does not require specific timing predic-
tions. The structural conditions identified by the diagnostic apparatus produce
elevated probabilities of cycle-release dynamics over multi-year horizons. The
strategic and operational apparatus provides positioning that performs
acceptably across the range of possible timings; an investor whose portfolio is
positioned according to the framework’s analysis is appropriately positioned
whether the eventual release occurs in 2025 or 2035 or beyond. The struc-
tural appropriateness of the positioning is independent of the specific timing.

In operational practice, the framework’s value depends on the investor’s
willingness to maintain the strategic positioning through the period of uncer-
tainty about timing. Investors who maintain the positioning gain the structural
benefits when the eventual transitions occur; investors who abandon the posi-
tioning during the waiting period, perhaps because the standard apparatus’s
outputs are temporarily outperforming, lose the structural protection that the
framework’s positioning would have provided. The discipline to maintain
strategic positioning through the waiting period is itself a structural compo-
nent of the framework’s value proposition.
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32.9 Contingency Planning
Beyond the strategic positioning developed throughout this book, the
framework’s analysis suggests several specific contingency-planning consid-
erations that deserve explicit attention.

Physical asset accessibility. Physical gold and similar real assets provide
protection against cycle-release dynamics only if the investor retains access
to the assets during the dynamics. The accessibility depends on the specific
custody arrangements: assets held in segregated form at multiple jurisdic-
tions provide robust accessibility; assets held in non-segregated form at single
institutions face accessibility risks during severe institutional stress. The
framework’s typical approach is segregated custody at jurisdictions with
strong rule-of-law traditions and limited political risk, with substantial diversi-
fication across the custody arrangements.

Banking-relationship redundancy. Banking relationships provide essential
operational infrastructure for portfolio management, but they involve specific
institutional risks during cycle-release dynamics. The framework’s typical
approach involves maintaining banking relationships at multiple institutions
across multiple jurisdictions, with the redundancy providing operational conti-
nuity even if specific institutions experience stress. The specific arrangements
depend on the investor’s circumstances, but the structural commitment to
redundancy is consistent across applications.

Legal-structure robustness. The legal structures within which assets are
held, meaning trusts, foundations, holding companies and family-office struc-
tures, provide essential protection but involve specific risks during periods of
institutional stress. The framework’s typical approach involves legal structures
that have been tested against historical instances of institutional stress, with
attention to the specific protections they provide under the kinds of stress
conditions that cycle-release dynamics can produce.

Information and decision-making capacity. The operational challenge
during cycle-release dynamics is not only the positioning of assets but also
the capacity to make appropriate decisions during periods of stress. The
framework’s typical approach involves clear decision-making authority, pre-
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established protocols for various stress conditions, and information sources
that remain reliable even when conventional sources may be disrupted. The
specific arrangements depend on the investor’s organizational structure, but
the structural commitment to decision-making capacity is consistent across
applications.

Family and stakeholder communication. For family-office and substantial
private-investor situations, the cycle-release dynamics can produce substan-
tial stress on family relationships and decision-making processes. The
framework’s typical approach involves explicit communication about the
strategic positioning, the rationale for the positioning, and the expected
behavior of the portfolio under various scenarios. The communication serves
to align stakeholder expectations and to reduce the risk of stakeholder reac-
tions disrupting the positioning during stressed conditions.

32.10 The Limits of Scenario Analysis

We close this chapter with an explicit acknowledgement of the limits of
scenario analysis. The framework’s scenario apparatus, developed throughout
this chapter, identifies the principal branches that the framework’s analysis
treats as most plausible. The actual future may unfold along branches the
framework has not considered, or along combinations of the identified
branches that the framework has not specifically addressed.

The limit is not a defect of the framework’s methodology but a structural
feature of the underlying dynamics. Complex systems exhibit emergent prop-
erties that cannot be fully anticipated from analysis of structural conditions;
the actual unfolding of cycle-release dynamics involves specific events, indi-
vidual decisions, and unforeseen interactions that the framework’s scenario
analysis cannot fully capture.

The implication for investors is twofold. First, the framework’s scenarios
should be treated as illustrative of the principal branches rather than as
exhaustive of the possibilities; the investor’s positioning should accommodate
the possibility of branches outside the framework’s specific analysis. Second,
the framework’s structural commitments, meaning diversification, real-asset
allocation, jurisdictional spread and operational resilience, are designed to
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provide robustness even to scenarios the framework has not specifically antic-
ipated; the structural commitments are themselves the framework’s response
to the limits of scenario analysis.

The framework’s value, properly understood, is not in providing a specific
roadmap for the coming decade but in providing structural orientations that
support resilient positioning across the range of plausible developments. The
scenario analysis of this chapter illustrates the framework’s analytical struc-
ture rather than predicting the specific future that will unfold.

We turn now to Chapter 33 and the open research questions that the frame-
work identifies as deserving future attention.





LOOKING FORWARD

469

C H A P T E R  3 3

Open Research Questions

This chapter names what the framework has not settled. Six prin-
cipal questions remain open, from the empirical testing of the
competence hypothesis to the reflexive problem the framework
creates for itself by being adopted, and each is stated with the
difficulty it presents rather than with an assurance that it will be
resolved.

33.1 The Honest Acknowledgment

The framework developed in this book constitutes, in our view, a substantial
contribution to the analysis of investment under late-cycle conditions. The
framework’s theoretical foundations are formally rigorous; its empirical
anchoring is in the long historical record; its operational apparatus has been
deployed at substantial institutional scale over the past decade. The contribu-
tion is real.

The contribution is not, however, complete. There are aspects of the
framework’s apparatus that require further development; there are claims
that require empirical testing; there are questions that the framework raises
but does not yet resolve. An honest engagement with the framework requires
acknowledgment of what remains open, both as a matter of intellectual integ-
rity and as a roadmap for the future research that should be pursued.

This chapter articulates six principal open research questions that the
framework identifies as deserving future attention. The questions are not
exhaustive; the framework’s full development will surface additional ques-
tions over time. They are, however, the principal questions whose resolution
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would substantially strengthen the framework’s claims, and we treat them
with the seriousness they deserve.

33.2 Empirical Tests of the Competence Hypothesis
The competence hypothesis, articulated in Chapter 15 and developed
throughout Part IV, is the framework’s central claim about the relationship
between investor characteristics and investment outcomes. The claim is that
investment success is a function of investor competence, where competence
consists of strategic principles, specific investment knowledge, willingness to
deploy resources actively, and discipline through cycle transitions.

The hypothesis is operationally important. The framework’s strategic appa-
ratus is built around it; the SIM frame’s departure from the standard paradigm
depends on it; the framework’s recommendations for investor development
presuppose it. If the hypothesis is correct, the framework provides analytically
grounded guidance for how investors should develop and deploy their capabil-
ities; if the hypothesis is incorrect, much of the framework’s strategic appara-
tus would need to be rethought.

The hypothesis is, however, only partially supported by the existing empiri-
cal evidence. Three bodies of evidence bear on it. The first is the performance
of the major endowment funds, Yale, Harvard, Stanford and similar institu-
tions, that have operated under principles broadly consistent with the compe-
tence hypothesis, with substantial outperformance of standard institutional
portfolios over extended periods. The second is the performance of long-term
successful individual investors, Warren Buffett, Charlie Munger, George Soros,
Stanley Druckenmiller and similar individuals, whose approaches share
features consistent with the competence hypothesis. The third is the perfor-
mance of the framework’s own operational deployment at SIM Research
Institute over the past decade, which has produced outcomes consistent with
the hypothesis though with the sample being relatively small.

The evidence is, however, anecdotal in the strict sense. Each case is a
specific instance that could be explained by factors other than competence in
the framework’s sense; each case is selected from the population of investors
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with at least some success, raising selection-bias concerns; the controlled
comparison required for genuine empirical testing has not been conducted.

The open research question is therefore: how can the competence hypothe-
sis be operationalized and tested rigorously? The challenges are substantial.
Competence in the framework’s sense is difficult to measure independently of
the outcomes it is hypothesized to produce; the time horizons over which the
hypothesis applies are long; the cycle-conditional nature of the hypothesis
means that tests conducted over short periods may not capture the relevant
dynamics.

Four approaches to operationalization are worth pursuing. Structured
assessment instruments could measure the components of competence,
meaning strategic principles, specific knowledge, willingness to deploy
resources and discipline, through observable characteristics, with the assess-
ments being validated against subsequent investment outcomes. Longitudinal
studies of investor populations could track the relationship between assessed
competence at one point in time and investment outcomes over subsequent
periods. Natural experiments around specific cycle transitions could examine
how investors with different competence profiles handled the transitions and
what their subsequent outcomes were. And cross-sectional studies of institu-
tional investors could compare the structural features of their decision-
making processes, which can be observed, with their subsequent
performance.

None of these approaches is straightforward, and each has limitations. The
combination of multiple approaches over extended periods may eventually
produce empirical support for the hypothesis at a level that would justify its
operational use with greater confidence than the current evidence supports.

33.3 Calibration of the Three-Body Model Across Countries

The three-body model developed in Chapter 7 is the framework’s principal
theoretical apparatus, and the bifurcation analysis in Chapter 8 derives
specific structural predictions, notably the 250 to 350 per cent capital satura-
tion threshold, from the model. The model has been calibrated to produce
empirical regularities consistent with the long historical record of the
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European-expansion economic system; the calibration uses parameter values
that are reasonable but not uniquely determined.

The open research question is: how can the three-body model be calibrated
rigorously to specific national economies?

The challenges are substantial. The model’s state variables ,  and 
correspond imperfectly to the available empirical measures of gross domestic
product, net capital stock and financial assets; the correspondence requires
methodological choices that affect the calibration outcomes. The model’s
parameters are not directly observable; they must be estimated from the
dynamics, with the estimation requiring substantial data and methodological
care. The model’s structural form is specified; the empirical verification of
whether the specific functional forms used in the framework’s standard imple-
mentation are the appropriate forms for specific national economies requires
comparative analysis that has not been conducted.

Four approaches to rigorous calibration present themselves. Maximum-like-
lihood estimation of the model parameters using historical time series for
specific countries, with attention to the methodological choices required for
the empirical proxies. Bayesian estimation using prior distributions on the
parameters consistent with the theoretical analysis, updated by the empirical
observations. Cross-country comparative analysis examining whether the
parameter values vary systematically across countries in ways consistent with
their structural conditions. And sensitivity analysis examining how the model’s
predictions vary with reasonable variations in the parameter estimates, with
attention to which predictions are robust and which are parameter-specific.

The work required is substantial and would benefit from collaboration with
researchers having specific empirical expertise in macroeconomic data analy-
sis. The framework’s qualitative predictions are likely to be robust to the
specific calibration; the quantitative predictions, meaning specific threshold
values and specific dynamics at specific points in the cycle, depend more
substantially on the calibration and would benefit from more rigorous empiri-
cal work.

Y K ​R K ​I
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33.4 Operationalization of the Strategic Principles
The strategic principles articulated in Chapter 17, meaning concentration of
competence in chosen focus areas, building of strategic positions over time,
management of network relationships, deployment of personal and capital
resources, and discipline through cycle transitions, provide general orienta-
tions for investment action. The principles are operationally useful as orienta-
tions, but they are not specific decision rules; their application requires judg-
ment that the principles themselves do not provide.

The open research question is: how can the strategic principles be opera-
tionalized into more specific decision rules and assessment methodologies?

The challenges relate to the irreducible role of judgment in strategic deci-
sions. The principles cannot be reduced to algorithmic decision rules without
losing the strategic content that makes them valuable; an algorithmic applica-
tion of concentration of competence in chosen focus areas might produce
inappropriate concentration if the algorithm cannot assess the actual compe-
tence appropriately. The principles are intended to inform judgment, not to
replace it.

Within these constraints, however, more specific operational guidance is
possible, and four approaches are worth pursuing. Diagnostic frameworks for
assessing the alignment between an investor’s portfolio and the strategic
principles, identifying specific departures and their structural implications.
Decision frameworks for specific strategic decisions, meaning entering new
focus areas, exiting positions and rebalancing across regimes, that opera-
tionalize the principles for those specific decision types. Training programs for
the development of strategic capabilities, with specific exercises and assess-
ment methodologies for each component of competence. And documentation
of specific cases, anonymized or fictitious, illustrating how the principles apply
to particular strategic situations.

The development of more specific operational guidance is itself part of the
framework’s ongoing evolution. The principles articulated in Chapter 17 repre-
sent the framework’s current state; future work will refine them further.
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33.5 Extension of the Curve Optimization Framework
The curve optimization framework developed in Chapter 21 represents the
current state of the operational apparatus. The framework is, in its current
form, capable of producing operationally useful allocations under realistic
mandate specifications. Several extensions, however, would broaden its appli-
cability and strengthen its analytical contributions.

Multi-period optimization. The framework, in its current form, is a single-
period optimization: it produces the optimal allocation for the current regime
conditions, with the understanding that the allocation will be re-optimized as
conditions evolve. A genuinely multi-period optimization would explicitly
consider the dynamics of regime transitions over the planning horizon,
producing allocations that are optimal across the full sequence of regime
conditions rather than at any single moment. The multi-period extension
requires substantial mathematical apparatus, meaning dynamic programming
and optimal-control techniques, and substantial computational resources, but
it would represent a significant strengthening of the framework’s operational
apparatus.

The partially observed regime. The framework, throughout, conditions on
a modal phase and treats it as known. Section 12.6.1 sets out why that is a
reduction: neither the capital-cycle phase nor the market phase is directly
observable, so the honest object is a posterior over phases formed from the
credit impulse, the capital ratios and the HoNI score. Solving the resulting
partially observed control problem, rather than conditioning on the mode, is
the single extension that would most improve the framework’s calibration of
its own confidence. The technical apparatus exists in the filtering and
partially-observed-Markov-decision literature; the work is in specifying an
observation model for the indicators and establishing that the posterior is
identifiable from them. Until that is done, every confidence level the frame-
work reports should be read as conditional on a regime call whose uncertainty
is not propagated.

Endogenous regime-transition probabilities. The framework, in its current
form, treats the regime classification as exogenous: the market-view vector M
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is supplied to the optimization as an input, with the optimization producing the
allocation conditional on the input. A more sophisticated framework would
treat the regime-transition probabilities as endogenous to the underlying
dynamics, with the framework producing both the current allocation and the
implied probability distribution of future regime conditions. The endogenous
extension requires integration of the three-body model’s dynamics with the
allocation apparatus, which is a substantial undertaking but potentially
valuable.

Integration with leverage. The framework, in its current form, treats lever-
age implicitly through the constraints on position sizes and the asset-class
allocations. A more sophisticated framework would treat leverage explicitly as
a decision variable, with the optimization producing both the asset allocation
and the leverage level. The extension requires careful treatment of the risk
implications of leverage, particularly under stress conditions, but it would
broaden the framework’s applicability to investors who use leverage as part of
their strategic positioning.

These extensions are not mutually exclusive; a full development of the
framework’s operational apparatus would integrate all of them. The develop-
ment is, however, substantial work that will require years of focused effort.

33.6 Data Quality in the Financial-Capital Measurement

The framework’s empirical apparatus depends on measurements of the state
variables ,  and  that are subject to substantial measurement issues,
as discussed in Chapter 10. The measurement of , the financial capital of
the system, is particularly problematic because of the off-balance-sheet
items, the shadow-banking activities, and the various forms of financial claims
that are not adequately captured in standard national accounts data.

The open research question is: how can the measurement of financial capi-
tal be improved to support more rigorous applications of the framework?

The challenges include the inherent difficulty of measuring off-balance-
sheet positions, the lack of standardized international data on shadow-bank-
ing activities, the dependence of measurements on accounting conventions
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that vary across jurisdictions, and the political sensitivities that affect what
data is collected and disclosed.

Four approaches present themselves. Continued development of the
Financial Stability Board’s shadow-banking measurements, with attention to
expanding coverage and improving methodological consistency. Integration of
multiple data sources, meaning national accounts, central-bank data, market-
based measures and regulatory disclosures, to produce composite measures
that are more robust than any single source. Methodological research on the
appropriate treatment of off-balance-sheet positions, with attention to the
analytical purposes of the measurement. And cross-country comparative
research to identify methodological differences and to develop standardized
adjustments that support international comparison.

The data quality challenges are substantial enough that perfect measure-
ment is unlikely to be achievable. The framework’s analysis is, in our view,
robust to reasonable departures from the ideal measurement: the qualitative
conclusions about late-cycle conditions, capital saturation, and the structural
pressures of the current period are visible across multiple measurement
approaches. The quantitative claims would benefit from improved data qual-
ity, particularly the specific positions of specific countries relative to the bifur-
cation thresholds.

33.7 The Reflexivity Question
The framework’s analytical commitments include the recognition that
economic systems are reflexive in the sense developed by Soros and
discussed in Chapter 2. The framework’s own success creates a reflexive
question: if the framework is widely adopted by investors, does its widespread
adoption affect the empirical patterns the framework claims to describe?

The question is structurally important. If many investors position their port-
folios according to the framework’s recommendations, the demand for the
instruments the framework favors, meaning gold, real assets, defensive posi-
tions and instruments in build-up economies, will rise, with the rising demand
affecting the prices of these instruments. The price effects could, in turn,
affect the framework’s empirical predictions: the conditional returns by
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regime would be affected by the changed demand structure, the cycle dynam-
ics could be affected by the changed allocation of capital, the very patterns
the framework identifies could be affected by the framework’s adoption.

The question is the reflexive-system version of Goodhart’s Law: when a
measure becomes a target, it ceases to be a good measure. When an analyti-
cal framework becomes a basis for investment positioning, the framework’s
analytical apparatus may become a less reliable guide to the dynamics it
describes.

The framework’s response to this question is multi-faceted.

First, the framework’s qualitative analysis is robust to widespread adoption.
The structural conditions of late-cycle dynamics, capital saturation, hege-
monic transition, and the structural pressures of the current period do not
depend on the framework’s adoption. The widespread adoption of the frame-
work would affect the specific quantitative outcomes but not the qualitative
diagnosis.

Second, widespread adoption is unlikely in the short to medium term. The
institutional infrastructure that supports the standard paradigm is substantial;
the institutional barriers to widespread adoption of the framework are
substantial; the practical commitments required for the framework’s deploy-
ment are substantial. The framework is more likely to be adopted by a rela-
tively small number of sophisticated investors over an extended period than to
produce the kind of sudden widespread adoption that would substantially
affect market dynamics.

Third, the framework’s analytical apparatus would itself need to be updated
as widespread adoption changed the underlying patterns. The framework is
not a fixed analytical apparatus but an evolving one; future iterations would
need to incorporate the dynamics that the framework’s own adoption
produces. The work is similar to the broader research program on the
framework’s evolution.

The reflexivity question is, in our view, a genuine consideration that future
research should engage with. The framework’s current state is appropriate to
the conditions of the current period, in which it is not yet widely adopted. As
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adoption increases, the framework’s analytical apparatus will need to evolve
in response.

33.8 The Research Agenda
The six open research questions developed in this chapter constitute a
substantial research agenda. The agenda is not a list of weaknesses in the
framework; it is a description of the further development that the framework’s
full maturation would require. The framework, in its current form, is opera-
tionally useful at the level it has been deployed; the further development
would extend its applicability and strengthen its analytical foundations.

The agenda is also, in some respects, an invitation. The framework has
been developed at a relatively small research institute over the past decade,
with the resources of a single institutional context. Its further development
would benefit from broader engagement: from researchers with empirical-
econometric expertise, from researchers with mathematical-finance exper-
tise, from practitioners with operational experience in different institutional
contexts, from policy analysts engaging with the framework’s implications for
monetary and fiscal questions.

33.9 Specific Methodological Refinements
Beyond the broad open questions discussed in the preceding sections, the
framework’s full development would benefit from several specific method-
ological refinements that deserve explicit treatment.

Estimation of regime-conditional return distributions. The framework’s
regime-conditional return matrix  is currently estimated through a combina-
tion of long-horizon historical analysis and judgment-based adjustment for
specific instrument characteristics. The estimation methodology could benefit
from systematic refinement through several channels: (i) more rigorous statis-
tical analysis of the historical distributions, with attention to the alpha-stable
structure analyzed in Section A.7; (ii) Bayesian updating procedures that
incorporate the framework’s structural priors with the empirical data; (iii)
ensemble methods that combine multiple estimation approaches to produce

A
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more robust composite estimates; (iv) specific treatment of the dynamic
correlations among instruments that vary across regime conditions.

The systematic refinement of the estimation methodology is, in our view,
the highest-priority refinement for the framework’s quantitative deployment.
The framework’s qualitative conclusions are robust to substantial variations in
the specific quantitative estimates; the framework’s quantitative recommen-
dations are more sensitive to the estimates and would benefit from improved
methodology.

Calibration of the three-body model parameters. The framework’s struc-
tural model, the three-body system developed in Chapters 7 and 8, requires
calibration of multiple parameters, the ,  and  in the equations, to histor-
ical data. The current calibration is based on data through approximately
2020, with the parameters chosen to produce the qualitative behavior the
framework’s analysis identifies. The calibration could be refined through: (i)
more recent data covering the post-2020 period of monetary expansion and
partial reversal; (ii) cross-country calibration that produces country-specific
parameter estimates; (iii) sensitivity analysis of the calibration to specific data
choices; (iv) integration with alternative model specifications that test the
robustness of the calibration to the specific model structure.

The refined calibration would improve the framework’s specific projections
while preserving the qualitative structural conclusions that the framework’s
analysis identifies.

Stress testing of the operational apparatus. The framework’s operational
apparatus, meaning the curve optimization, the regime detection methodol-
ogy and the dynamic-allocation processes, has been tested through the SIM
Research Institute’s operational deployment over the past decade. The stress
testing could be extended through: (i) simulation studies that subject the
apparatus to specific stress scenarios; (ii) historical replay of the framework’s
deployment across historical periods of substantial stress, meaning 1929 to
1932, 1973 to 1975 and 2008 to 2009; (iii) cross-validation against alterna-
tive methodologies under specific stress conditions; (iv) explicit failure-mode
analysis identifying conditions under which the framework’s apparatus could
produce inadequate outputs.

α ​i β ​i γ ​i
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The stress testing would strengthen the framework’s claims about its oper-
ational reliability and would identify specific limitations that future develop-
ment should address.

Integration with behavioral finance. The framework’s current methodol-
ogy treats market participants as rationally optimizing their portfolios subject
to their information and constraints. The behavioral-finance literature docu-
ments systematic deviations from this assumption: overconfidence, anchor-
ing, loss aversion, herding behavior, attention-based effects. The integration
of these behavioral patterns into the framework’s analysis would: (i) provide a
more accurate model of how the regime classifications evolve through the
interactions among market participants; (ii) identify specific arbitrage oppor-
tunities that the rational-optimizing framework misses; (iii) provide tools for
assessing the framework’s own outputs against the behavioral biases that the
framework’s users may exhibit; (iv) connect the framework’s methodology to
the broader behavioral-finance research program.

The behavioral integration is not a contradiction of the framework’s current
analytical structure but an extension of it. The framework’s structural conclu-
sions about late-cycle dynamics are robust to alternative assumptions about
individual behavior; the behavioral integration would refine the framework’s
specific predictions and operational deployment rather than altering its funda-
mental orientations.

33.10 Cross-Disciplinary Connections

The framework’s intellectual debts span multiple disciplines, as Chapter 2
sets out, and the framework’s full development would benefit from deeper
engagement with each of the contributing disciplines.

With theoretical physics. The Lagrangian formulation developed in Section
A.1 draws on the apparatus of theoretical physics, but the engagement is
currently relatively superficial. Deeper engagement would explore the connec-
tions to gauge theory and its implications for understanding the structural
symmetries of economic dynamics; the connections to thermodynamics and
the entropy concepts that may illuminate the conservation-phase dynamics;
the connections to statistical mechanics and the methodology for handling the
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large-N limit appropriate to economic aggregates; and the connections to
general relativity and the curved-spacetime analogies that may be useful for
understanding the long-cycle dynamics.

With evolutionary biology. The panarchy framework developed in theoreti-
cal biology by Holling and Gunderson is the principal biological influence on
the framework’s structural analysis. Deeper engagement would explore the
connections to evolutionary game theory and its implications for understand-
ing the strategic dynamics of cycle transitions; the connections to ecological
succession and the methodology for understanding the conservation-to-reor-
ganization transitions; and the connections to population dynamics and the
formal apparatus that biology has developed for similar mathematical
structures.

With theoretical history. The historical record on hegemonic cycles, exam-
ined empirically in Chapters 6 and 13, has been the subject of substantial
theoretical work in history and political science by Modelski, Wallerstein,
Goldstein, Arrighi and Mann. Deeper engagement would explore the connec-
tions to world-systems theory and its implications for understanding the
multi-scale dynamics of the European expansion; the connections to power-
transition theory and its specific apparatus for analyzing the rising-power
dynamics; and the connections to civilizational analysis and the broader
historical patterns within which the European expansion sits.

With theoretical political economy. The framework’s analysis of the
policy-economy interaction in Chapter 14 draws on traditions in political econ-
omy that have been pursued separately from mainstream economics. Deeper
engagement would explore the connections to Marxist analysis of capital
dynamics and its specific apparatus for understanding the financial-real-econ-
omy interaction; the connections to public-choice theory and its implications
for understanding the political-economic dynamics of the late cycle; and the
connections to institutional economics and its methodology for understanding
the institutional foundations of economic activity.

With theoretical sociology. The framework’s analysis of cross-scale
dynamics connects to traditions in theoretical sociology that examine the rela-
tionship between micro and macro levels of social analysis, in the work of
Coleman, Bourdieu, Luhmann and Habermas. Deeper engagement would
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explore the connections to micro-macro linkages and their implications for
understanding how individual investment decisions aggregate into the macro-
economic patterns the framework analyzes; the connections to systems-theo-
retic sociology and its formal apparatus for handling complex social systems;
and the connections to social-network analysis and its specific tools for
understanding the institutional infrastructure that supports economic activity.

The cross-disciplinary connections are not optional embellishments to the
framework’s central analytical apparatus; they are integral to the framework’s
intellectual position. The framework’s defense against the criticism that it
lacks rigor in any single discipline is that it draws on multiple disciplines
simultaneously, with the cross-disciplinary integration providing analytical
resources that no single discipline can supply. Deeper engagement with each
contributing discipline would strengthen this defense and extend the
framework’s analytical reach.

33.11 The Research Community
The institutional structure for that broader engagement does not yet exist. The
framework has not been integrated into university curricula; it has not been
the subject of conferences or peer-reviewed publications at the level
commensurate with its substantive content; the research community that
would develop it further has not yet formed. The development of such a
community would be itself a substantial undertaking, and we hope the publi-
cation of this book contributes to the development.

Four specific institutional developments would support the formation of
such a community.

Academic adoption. University departments in finance, economics, history,
and political science could adopt the framework as a research and teaching
framework, with the framework’s analytical structure providing a basis for
student research projects and faculty research programs. The adoption would
require some willingness to engage with material that lies outside the stan-
dard curricula of the contributing disciplines, but the cross-disciplinary nature
of the framework is itself part of its intellectual contribution.
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Professional development. Professional development programs for invest-
ment practitioners could incorporate the framework’s analytical structure,
with attention to the operational deployment that the framework’s apparatus
supports. The development would require some willingness to engage with
material that challenges the standard paradigms of investment management,
but the practical value of the framework’s structural orientations is itself part
of its operational contribution.

Policy engagement. Policy institutions, meaning central banks, finance
ministries and multilateral organizations, could engage with the framework’s
analytical structure as part of their assessment of late-cycle dynamics. The
engagement would require some willingness to consider analytical
approaches that challenge the standard institutional commitments, but the
policy implications of the framework’s diagnosis are substantial enough to
warrant the engagement.

Public engagement. The framework’s implications for individual investors,
family-office structures, and broader public-policy questions are substantial
enough that engagement with non-specialist audiences would be valuable.
The engagement requires translation of the technical apparatus into accessi-
ble form, but the underlying analytical structure is sufficiently clear that effec-
tive translation is feasible.

The framework, in this sense, is the beginning of a larger project rather than
the project’s completion. The book establishes the foundations; the further
development requires the engagement of others. We close this chapter with
the invitation to that engagement, and we turn to the final chapter of the book,
the implications of the framework for policy and academic practice, in the
spirit of articulating the broader context in which the engagement should take
place.
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C H A P T E R  3 4

Implications for Policy and
Academic Practice

This chapter sets out what the framework implies for the institu-
tions whose practices rest on the standard paradigm: central
banks, university curricula, institutional investors, and the
investment-management industry. The implications are not
derivative consequences of the analytical work. They are part of
what the framework is for.

34.1 The Closing Argument

The framework developed in this book has been articulated through thirty-
three preceding chapters. We have established the inadequacies of the stan-
dard framework in Part I, constructed the theoretical alternative in Part II,
anchored it in the empirical record in Part III, developed the strategic appara-
tus in Part IV, specified the operational apparatus in Part V, taken the same
apparatus down to the scale of a single balance sheet in Part VI, and projected
forward into the structural horizon of the coming decade in Chapters 32 and
33. The framework, as a body of analytical apparatus, is substantially
complete in this book.

The framework’s implications, however, extend beyond the analytical appa-
ratus itself. The framework has implications for the institutions whose prac-
tices have been built on the standard paradigm, meaning central banks,
university curricula, institutional investors and the broader investment-
management industry, and the implications deserve articulation in their own
right. We devote this closing chapter to that articulation, not because the
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implications are derivative consequences of the framework’s analytical contri-
butions, but because the implications are part of what the framework is for.

The chapter has five sections. Section 34.2 addresses the implications for
central banks, who are the principal institutional actors at the intersection of
monetary policy and the structural conditions the framework analyzes.
Section 34.3 addresses the implications for university curricula, where the
standard paradigm has been institutionalized over decades and where its
replacement requires substantial pedagogical work. Section 34.4 addresses
the implications for institutional investors, whose adoption of the framework
would affect both their own positioning and the broader market dynamics.
Section 34.5 addresses the implications for the investment-management
industry as a whole, with attention to the structural changes that the
framework’s analysis suggests are coming. Section 34.6 closes with a brief
statement of the framework’s contribution and the limits of its claims.

34.2 Implications for Central Banks
Central banks have been, throughout the post-1971 period, the principal insti-
tutional actors maintaining the existing monetary arrangements through
which the late-cycle dynamics have been sustained. The framework’s analysis
of these dynamics has direct implications for how central banks should think
about their role and their constraints.

The structural limits on monetary accommodation. The framework’s
analysis suggests that the capacity of monetary accommodation to sustain
late-cycle conditions is bounded. The accommodation has, over the post-
2008 period, prevented the cycle-release dynamics that the structural pres-
sures would otherwise have produced; it has done so at the cost of accumu-
lating additional structural pressures that future accommodation cannot
indefinitely defer. Central banks operating on the implicit assumption that
monetary accommodation can be continued indefinitely are operating on an
assumption the framework’s analysis identifies as structurally false.

The policy options not recognized by the standard frameworks. The stan-
dard analytical frameworks used by central banks, variants of the New
Keynesian models with their associated forecasting and policy-analysis appar‑
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atus, do not adequately represent the dynamics the framework analyzes. The
standard frameworks treat monetary policy as a tool for managing short-run
cyclical fluctuations around a stable long-run trend; they do not adequately
represent the structural pressures of cycle saturation, the dynamics of cycle-
release events, or the relationship between monetary accommodation and the
broader cycle structure.

Central banks operating with these standard frameworks are, in effect,
operating with analytical apparatus that is structurally incapable of recogniz-
ing the conditions the framework’s diagnosis identifies. The policy options that
the framework’s analysis would suggest are options the standard frameworks
do not recognize, because the standard frameworks do not recognize the
conditions that would motivate them. Those options are the gradual reduction
of monetary accommodation to reduce the accumulation of structural pres-
sures, even at the cost of short-run economic costs; explicit recognition that
some cycle-release dynamics are not preventable but can be managed for
less-disruptive resolution; and coordination with fiscal authorities for the
gradual reduction of accumulated public debt.

The dangers of policies that work in optimization phases but accelerate
the dynamics in saturation phases. The framework’s cycle-conditional
analysis identifies a specific danger: policies that are effective during the opti-
mization phase of a cycle can be counterproductive during the saturation
phase. Continued monetary accommodation during optimization supports
productive expansion; the same accommodation during saturation accelerates
financialization without supporting productive expansion. The cycle-condi-
tional effectiveness is invisible to the standard analytical frameworks, which
treat policy effects as broadly stable across cycle phases.

The implications for central bank policy include explicit recognition of the
cycle position in policy formulation, with policy adjustments that reflect the
cycle-conditional effects; willingness to accept short-run economic costs to
reduce the accumulation of structural pressures during saturation phases; and
coordination of monetary policy with the broader institutional apparatus,
meaning fiscal and regulatory authorities, to address the multi-dimensional
character of late-cycle conditions.
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The institutional barriers to these policy adjustments are substantial.
Central banks operate within institutional cultures, regulatory frameworks,
and political contexts that constrain their available actions. The framework’s
analytical contributions are likely to be more useful as inputs to the policy-
analysis discussion than as direct prescriptions for specific actions; the actual
policy choices depend on considerations that the analytical apparatus can
inform but cannot determine.

34.3 Implications for University Curricula

The standard paradigm of finance is taught in essentially every business
school and finance program globally. The framework’s analysis suggests that
the standard paradigm is, in the precise sense developed in Part I, formally
inadequate; the framework provides a more rigorous alternative. The peda-
gogical implication is that finance education should integrate the framework’s
analytical apparatus into the curriculum.

The integration is not straightforward. The standard paradigm is institution-
ally entrenched in textbooks, curricula, faculty positions, professional certifi-
cations, and research traditions. The framework’s adoption in university
curricula would require substantial change at multiple levels.

Textbook revision. The standard textbooks of investment management,
asset pricing, and risk management present the formally inadequate appara-
tus as if it were established theory. Revised textbooks would need to integrate
the framework’s analytical apparatus, with attention to the formal-logical
foundations, the empirical anchoring, the strategic apparatus, and the opera-
tional apparatus. The revision is substantial work that would require collabo-
ration between researchers familiar with the framework and pedagogically
experienced authors.

Curriculum redesign. Beyond textbook revision, the curriculum structure
itself would need redesign. The standard curriculum is organized around the
elements of the standard paradigm, meaning portfolio theory, asset pricing
and risk management; a framework-aligned curriculum would be organized
differently, around the diagnostic apparatus, the strategic principles, the oper-
ational tools and cycle-conditional analysis. The redesign requires careful
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attention to the sequence in which the analytical apparatus is presented, with
the foundational elements being established before the applied elements.

Faculty development. The faculty currently teaching finance have been
trained in the standard paradigm. Their training would need updating to incor-
porate the framework’s analytical apparatus. The updating is itself substantial
work, requiring conferences, workshops, sabbaticals, and the development of
institutional structures for ongoing faculty development.

Research integration. The research culture in finance is built around the
standard paradigm, with the research questions, methodologies, and publica-
tion outlets being shaped by the paradigm’s commitments. The framework’s
adoption in research would require both the engagement of researchers with
the framework’s analytical apparatus and the development of institutional
structures, meaning journals, conferences and research networks, that
support the new research directions.

The pedagogical changes required are substantial enough that they will not
happen quickly. The framework’s adoption in university curricula is, in the
framework’s own analytical terms, subject to institutional inertia that the
framework’s adoption would itself be required to overcome. The realistic
expectation is that the framework will gradually penetrate university curricula
over the coming decades, with the penetration accelerating as the late-cycle
dynamics produce visible failures of the standard paradigm that make its
inadequacies harder to defend.

34.4 Implications for Institutional Investors

Institutional investors face specific implications from the framework’s analy-
sis. The implications operate at the level of specific portfolio decisions, at the
level of investment processes, and at the level of institutional governance.

Mandate specification. The framework’s analysis suggests that mandate
specifications should be developed at the regime-conditional level rather than
at the single-expected-return level. Institutional mandates that specify return
expectations across the principal regimes, meaning Crisis, Contraction,
Stagnation, Expansion and Boom, provide the framework’s optimization appa-
ratus with the information required to produce appropriate allocations.
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Mandates that specify single expected returns force the framework’s appara-
tus to make implicit assumptions about the regime structure of the target
returns, with the assumptions potentially being inappropriate to the investor’s
actual preferences.

Benchmark choice. The framework’s analysis suggests that benchmark
choice substantially affects investment outcomes, with benchmarks built from
currently dominant-driver assets producing structural biases toward contin-
ued exposure to those drivers. Institutional investors choosing benchmarks
should consider the structural properties of the benchmarks, not merely their
conformity to industry standard practices. Alternative benchmark construc-
tions, meaning absolute-return benchmarks, regime-conditional benchmarks
and multi-component benchmarks, provide different structural orientations
that may be more appropriate to specific institutional situations.

Reporting frameworks. The framework’s analysis suggests that reporting
frameworks should incorporate cycle-conditional analysis alongside the
conventional performance reporting. Reports that show portfolio performance
under specific regime conditions, including stress scenarios that reflect the
framework’s cycle-release analysis, provide additional information about the
portfolio’s structural resilience that conventional reporting does not capture.

Compliance considerations. The framework’s analysis includes constraints
on capital type, currency, jurisdiction and role that may not be standard
elements of institutional compliance frameworks. The integration of these
constraints into compliance frameworks would require both the development
of compliance procedures and the training of compliance staff to apply the
new procedures.

Fiduciary judgment. The framework’s analysis suggests that fiduciary judg-
ment under late-cycle conditions involves considerations that the standard
apparatus does not adequately address. Trustees and other fiduciaries oper-
ating in late-cycle conditions face decisions that the standard apparatus
would not surface, and the framework’s analysis can inform these decisions in
ways that the standard apparatus cannot.

The implications for institutional investors are substantial. The framework’s
adoption at the institutional level would change specific portfolio decisions,
the investment processes that produce those decisions, the reporting that
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communicates the outcomes, the compliance frameworks that constrain the
activities, and the fiduciary judgment that guides the institutional governance.
The change is substantial but feasible; the framework has been deployed at
major Swiss institutional investors over the past decade, demonstrating that
the institutional adoption is operationally possible.

34.5 Implications for the Investment-Management Industry

The investment-management industry as a whole has been structured around
the standard paradigm, with the structural elements, meaning asset manage-
ment firms, custody arrangements, performance measurement services, regu-
latory frameworks and professional certifications, being built to support the
standard paradigm’s operational apparatus. The framework’s adoption would
affect the industry’s structural arrangements in several ways.

The bank as network hub rather than product manufacturer. The domi-
nant model of the investment-management industry treats banks and asset
managers as manufacturers of investment products, with the products being
distributed through channels to end investors. The framework’s analysis
suggests a different model: the bank or asset manager as a network hub that
provides access to specialized managers across regions and asset classes,
with the investor’s competence being supported by the network rather than
by the proprietary products of any single institution. The shift in model is
substantial; it affects the economics of the industry, the structure of compen-
sation, and the relationships between institutions and investors.

The democratization of research. The standard paradigm treats analytical
research as a proprietary activity, with research outputs being distributed to
clients on a fee-paying basis. The framework’s analysis suggests that research
benefits from broader engagement: from cross-institutional collaboration,
from the inclusion of practitioner perspectives, from the integration of qualita-
tive and quantitative analysis. The democratization of research would involve
open publication of analytical methodologies, public discussion of strategic
issues, and the development of research communities that span institutional
boundaries.
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The integration of client knowledge into the strategic process. The stan-
dard paradigm treats clients as recipients of investment products and recom-
mendations, with the client’s own knowledge being treated as input to the
institution’s process rather than as part of the strategic apparatus. The
framework’s analysis, and particularly the competence hypothesis, suggests
that the client’s knowledge is itself a structural asset that the investment
process should explicitly incorporate. The integration involves changes in the
institutional process for client engagement, in the documentation of client-
specific knowledge, and in the deployment of that knowledge in specific
investment decisions.

The move from product distribution to strategic partnership. The domi-
nant model treats the relationship between institutions and investors as one
of product distribution: the institution provides products, the investor
purchases them. The framework’s analysis suggests a different model: the
institution and the investor as strategic partners, with the institution providing
analytical support, network access, and operational capabilities while the
investor provides strategic competence and accumulated knowledge. The
partnership model is structurally different from the distribution model, with
different economic implications, different compensation structures, and
different regulatory considerations.

These structural changes are substantial and will not happen quickly. The
investment-management industry has been structured in its current form over
decades, with substantial institutional momentum favoring the continuation of
the current arrangements. The framework’s adoption would gradually shift the
industry’s arrangements as the late-cycle dynamics produce visible failures of
the standard paradigm and as the alternative arrangements demonstrate their
operational viability.

34.6 Closing

We have, throughout this book, made substantial claims. We have argued that
the standard framework of investment theory is formally inadequate at its
foundations, that a coherent alternative exists, that the alternative is opera-
tionally deployable, that the alternative is timely given the late-cycle condi-
tions of the current period, and that the implications of the alternative extend
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beyond portfolio construction to the broader institutional arrangements within
which investment activity takes place. The claims are substantial; the case for
them has been made as carefully as we can make it.

The claims are also, in important respects, provisional. The framework is, as
we have acknowledged in Chapter 33, incomplete in specific ways that future
research must address. The framework’s empirical anchoring is in the long
historical record of the European-expansion economic system; whether and
how the framework applies to economic systems organized differently is a
question the available data cannot fully answer. The framework’s operational
apparatus has been deployed at substantial institutional scale over the past
decade, but the deployment is itself part of the framework’s adoption story
rather than independent confirmation of its claims. The framework’s predic-
tions about the coming decade will be tested by the unfolding events of the
coming decade; the test cannot be conducted in advance.

We offer the framework, then, not as the final word on investment theory or
on socioeconomic analysis but as our best attempt to develop a coherent
analytical apparatus appropriate to the conditions of the current period. The
apparatus is, in our view, substantially better than the standard alternative
that institutional practice has been built upon. The apparatus is not, in our
view, complete or unimprovable; it is a contribution to an ongoing project
rather than the completion of the project.

The project, as we understand it, is the development of an analytical appa-
ratus that does justice to the structural character of economic and investment
systems. The standard apparatus, developed during the high point of mid-
twentieth-century critical rationalism, has carried that movement’s commit-
ments forward into a discipline whose subject matter does not satisfy them.
The alternative apparatus we propose attempts to do justice to the reflexive,
evolving, structurally heterogeneous character of the systems it studies; to
provide the kind of analytical contribution that the subject matter actually
warrants.

The project is larger than any single book or any single research institute.
Its completion will require the engagement of researchers, practitioners, insti-
tutions, and audiences that the framework’s current development has only
partially engaged. The publication of this book is intended as a contribution to
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that larger engagement; as an invitation to the broader community whose
collaborative work the framework’s full development will require.

The test of the framework will come not in the formal review of its argu-
ments but in its capacity to support good decisions in the years ahead. The
conditions of the coming decade will, on the framework’s own analysis, be
substantially different from the conditions of the recent past. The investors
who navigate those conditions successfully will be the ones who have devel-
oped analytical apparatus appropriate to the new conditions; whether that
apparatus is the framework we have developed in this book, alternative appa-
ratus developed by others, or some integration of approaches that the
engagement of multiple perspectives will produce.

We offer our framework in this spirit. We have done our best to articulate it
carefully. We invite the engagement of those who find it useful, the critique of
those who find it inadequate, and the development by future researchers of
whatever improvements the apparatus may require.

The work is, in the deepest sense, only beginning.
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A P P E N D I X  A

Mathematical Derivations

This appendix collects the technical derivations and supplemen-
tary mathematical material referenced throughout the book. The
appendix is structured around the principal technical results,
with each section providing the full development that the main
text summarizes.

A.1 The Lagrangian Formulation

The Lagrangian formulation of the three-body model, introduced in Chapter 7
and developed throughout Part II, extends Genreith’s two-equation field-
theoretic formulation by introducing financial capital  as a state variable
distinct from real capital .

The Lagrangian density is constructed to encode the conservation princi-
ples that the field-theoretic apparatus requires. We specify the Lagrangian as

(A.1)

where  represents the kinetic component associated with the rates of
change of the state variables, and  represents the potential component
associated with the structural conditions of the system. The kinetic compo-
nent takes the form

(A.2)

where ,  and  are inertial parameters specifying the structural resis-
tance to change in each state variable. The potential component takes a more
complex form that encodes the interactions among the variables and the
structural constraints:
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(A.3)

The first three terms are the self-potentials of each variable, with  depend-
ing only on ,  depending on  conditional on , and  depending on 
conditional on the other two. The fourth term is the interaction potential that
captures the coupling among the variables that the standard two-equation
formulation does not represent.

The Euler-Lagrange equations derived from this Lagrangian produce the
differential equation system presented in Chapter 7. The full derivation
involves the standard apparatus of variational calculus and is straightforward;
we omit the algebraic detail and refer the interested reader to standard texts
on Lagrangian mechanics for the methodology.

A.2 The Three-Body System in Reduced Form

The dimensionless reduction of the three-body system, used throughout
Chapter 8 and Part V, transforms the system into a form that is invariant to the
absolute scale of the economy. We present the reduction here.

Define dimensionless variables , where  is a reference output
level; ; ; and the dimensionless time 

. Substituting these definitions into the three-body system and simplify-
ing produces

(A.4)

(A.5)

(A.6)

where , , , , 
 and  are the dimensionless parameters.

The reduced form contains six parameters that fully specify the system’s
dynamics. The bifurcation analysis in Section A.3 examines how the system’s
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behavior depends on these parameters.

A.3 The Bifurcation Analysis

The Jacobian of the dimensionless three-body system, evaluated at a trajec-
tory , is

(A.7)

where  is the indicator function and we have neglected the dependence of
 on  itself, which is zero in the reduced form. The eigenvalues of  deter-

mine the local stability.

The lower-right  block has eigenvalues  and . The
first eigenvalue is negative; the second is positive when  is sufficiently large
that the self-reinforcement coefficient  dominates the moderating effect of
the -dependent term. The bifurcation point is where the second eigenvalue
crosses zero, which occurs at

(A.8)

Since , this equation has no real solution for  in the strict sense; the
second eigenvalue is always positive when . The bifurcation that
produces the capital saturation threshold is therefore not in the local-linear-
stability analysis of the lower block but in the more nuanced analysis of the
full system dynamics.

The full analysis requires examination of the system’s trajectories rather
than only the local eigenvalues. Numerical simulation of the system with
parameter values calibrated to the historical record produces trajectories that
exhibit qualitatively different behavior depending on the initial value of total
capital saturation . For , trajectories converge to a balanced
growth path with stable  and slowly growing . For , trajecto-
ries exhibit slow drift toward higher  with stable but elevated . For 
, trajectories exhibit accelerating growth of  with declining : the real-
financial decoupling that characterizes saturation conditions.
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The values of  and  depend on the specific parameter values. For
parameter values consistent with the historical record,  falls in the range
2.5 to 3.5, corresponding to the 250 to 350 per cent total-capital-to-GDP
threshold discussed throughout the book.

A.4 The Frequency Analysis of the Officer-Williamson
Series
The frequency analysis of Chapter 6 uses the standard apparatus of spectral
estimation. We present the technical details here.

Let  denote the real interest rate at year  from the Officer-Williamson
series, for , or the latest year available. The series is
detrended through subtraction of a long-run trend estimated by lowess
smoothing with a smoothing parameter chosen to capture multi-century
trends without absorbing the cyclical structure of interest. The detrended
series  is the input to the spectral analysis.

The spectral density estimate uses the multitaper method of Thomson
(1982), with the number of tapers chosen to balance variance reduction
against bias from the smoothing. The estimate produces a function  that
represents the power spectral density at frequency .

The peaks in  identify the cyclic frequencies present in the data. Peaks
are identified through standard apparatus, meaning local maxima of the
smoothed spectrum with significance assessed through comparison to white-
noise null distributions. The identified peaks, with their estimated periods, are
3.6 years at a frequency of 0.278 cycles per year; 18 years at 0.056; a broader
peak at 40 to 54 years, spanning 0.019 to 0.025; 90 years at 0.011; and 130
years at 0.0077.

The peaks at the longer periods are weaker than the peaks at the shorter
periods, reflecting the smaller number of complete cycles at the longer scales
within the data record. The peak strengths and statistical significance levels
are detailed in the SIM Research Institute’s published documentation.
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A.5 The Curve Optimization Formulation
The curve optimization formulation presented in Chapter 21 has the following
mathematical structure. The objective function is

(A.9)

where  is the allocation vector across  instruments;  is the
number of regimes;  is the market-view weight for regime , with 

 and ;  is the mandate’s target return for regime ; 
 is the portfolio’s return in regime ; and  is the return of instru-

ment  in regime .

The equality constraints are the allocation sum and the capital-type groups:

(A.10)

(A.11)

where  is the set of instruments in capital-type group  and  is the target
allocation for that group. The inequality constraints are

(A.12)

where  ranges over the currency, jurisdiction, role, and ESG groupings, with
 and  being the lower and upper bounds. The position bounds are

(A.13)

for each instrument . The problem is then

(A.14)
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The problem is a convex quadratic program, or more precisely a convex piece-
wise-quadratic program due to the positive-part construction in the objective.
Standard interior-point methods solve it efficiently.

A.6 Comparison with CVaR Optimization

Conditional Value-at-Risk optimization, the principal alternative to mean-vari-
ance optimization in contemporary practice, has the following standard
formulation, following Rockafellar and Uryasev (2000):

(A.15)

subject to a return constraint  and the standard allocation
constraints, where  is the confidence level, typically 0.95 or 0.99;  is the
Value-at-Risk threshold, an auxiliary variable;  is the portfolio return
under scenario ; and the expectation is taken over the distribution of .

The CVaR formulation and the curve optimization formulation share the
asymmetric loss treatment, since both penalize only downside, but differ in
several structural respects. CVaR treats the return distribution as a single
unconditional distribution, where curve optimization treats it as conditional on
regimes with explicit market-view weighting across them. CVaR uses an
expectation-based formulation with a confidence-level parameter, where
curve optimization uses a regime-weighted squared-shortfall formulation
without one. And CVaR’s auxiliary variable  represents the Value-at-Risk
threshold endogenously, where curve optimization’s targets  are specified
by the investor exogenously.

For investors whose principal concern is tail risk within a single stable
regime, CVaR optimization is appropriate. For investors whose concern
includes the regime-conditional structure of returns and the structural risks of
regime transitions, curve optimization provides the additional analytical
structure.

Empirical comparisons, in SIM Research Institute AG internal research of
2021, show comparable risk-adjusted returns in stable regimes with curve
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optimization providing better drawdown characteristics during regime transi-
tions, consistent with the theoretical analysis.

A.7 The Alpha-Stable Distribution and Its Implications
The Gaussian assumption underlying mean-variance optimization is mathe-
matically inapplicable to financial return distributions, as discussed in Chapter
3. The actual return distributions belong to the alpha-stable class, with stabil-
ity parameter  substantially below 2, the Gaussian limit.

The alpha-stable distribution is characterized by four parameters: the
stability parameter , the skewness parameter , the scale
parameter , and the location parameter . The characteristic func-
tion is

(A.16)

for , with a different form for .

For , the distribution reduces to the Gaussian, with  being related to
the standard deviation. For , the distribution has heavier tails than the
Gaussian, and the variance is undefined. The standard practice of estimating
variance from financial return data is therefore mathematically problematic;
what is being estimated is a finite-sample artifact rather than a true popula-
tion parameter.

For typical financial return data,  is estimated to be in the range of approx-
imately 1.65 to 1.9, well below 2. The implications include that the variance
does not exist as a population parameter; that the central limit theorem does
not apply in its standard form, since sums of alpha-stable variables remain
alpha-stable rather than approaching the Gaussian; and that risk measures
based on variance are mathematically ill-defined.

The curve optimization framework, by using regime-conditional return
distributions and the asymmetric squared-shortfall objective, avoids reliance
on variance as a risk measure. The framework’s mathematical foundations are
therefore consistent with the actual character of the return distributions, in a
way that the mean-variance apparatus is not.
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For investors who wish to make explicit use of the alpha-stable structure,
the framework can be extended to use alpha-stable return distributions in the
regime-conditional analysis. The extension is technically straightforward; the
principal challenge is the estimation of the alpha-stable parameters from
finite samples, which is more demanding than the estimation of Gaussian
parameters.

A.8 The Three-Driver Gold Model
The framework’s analysis of gold returns, developed in Chapter 24, rests on a
specific three-driver model that we develop here in full mathematical detail.
The change in the gold-to-equity price ratio is modeled as

(A.17)

where  is the gold-to-equity price ratio,  is gross domestic
product,  is real capital,  is financial capital, and ,  and  are
weighting parameters. The three terms correspond to the three drivers
described in Chapter 24.

First driver, the liquidity impulse. The term  captures the effect of
financial-capital acceleration relative to output. When financial capital is being
expanded rapidly, meaning a large positive , the liquidity flowing into finan-
cial markets supports gold’s price relative to equity prices. The mechanism is
structural: monetary expansion creates additional financial-system capital
seeking deployment, with gold being one of the principal alternative deploy-
ments to traditional financial assets. The reciprocal relationship, the gold-to-
equity ratio rising with monetary expansion, is the empirical signature of the
liquidity-impulse driver.

Second driver, productive growth. The term  captures the effect
of output growth relative to financial capital. When the productive economy is
growing rapidly, the relative attractiveness of equity claims rises, since equi-
ties are claims on the productive economy, and the relative attractiveness of
gold falls, since gold provides no claim on productive activity. The negative
coefficient encodes this inverse relationship.
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Ẏ
α ​ ​3

K ​I

​ + ​ −K̇R K̇I Ẏ
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Third driver, currency stability. The term  captures
the effect of the gap between total capital growth and output growth, normal-
ized by financial capital. When total capital grows faster than output, the capi-
tal-to-output ratio is rising, which is the structural condition that the quantity-
theory analysis identifies as approaching the limits of currency stability. The
negative coefficient encodes the structural relationship: rising capital-to-
output ratios eventually undermine currency stability and support gold prices.

The combined model produces specific predictions about gold’s behavior
under specific conditions. In the current late-cycle period, with a large posi-
tive  from sustained monetary expansion, a modest  from low produc-
tive growth relative to a large financial capital stock, and a large positive capi-
tal-to-output gap from accumulated structural imbalance, the three drivers
align to support strongly elevated gold prices relative to equities.

The model can be calibrated to historical data through standard estimation
techniques. For the German episode of 1915 to 1923, the calibration
produces parameter estimates that fit the observed pattern with high accu-
racy. For the American projection from 2012 to 2032, the same parameter
structure with appropriate scaling produces the projected decline in the
equity-to-gold ratio.

A.9 The Field-Theoretic Foundations

The Lagrangian formulation presented in Section A.1 connects to the broader
field-theoretic apparatus of theoretical physics. We develop this connection
here for readers with the relevant background.

In classical field theory, the dynamics of a system are derived from a
Lagrangian density through the principle of stationary action:

(A.18)

where  is the field,  are its derivatives, and the integral is over the four-
dimensional spacetime. The Euler-Lagrange equations follow from  for
arbitrary variations:
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(A.19)

The framework’s economic application uses a substantially simplified version
of this apparatus. The fields are the economic state variables ,  and ;
the spacetime reduces to one-dimensional time, with the spatial structure
being implicit in the aggregate variables; and the Lagrangian density is
replaced by a Lagrangian function of the state variables and their time deriva-
tives. The Euler-Lagrange equations for this simplified setting are

(A.20)

where  ranges over the state variables,  are their time derivatives, and 
are generalized forces that may represent external inputs or non-conservative
terms. For the three-body model with the Lagrangian specified in Section A.1,
the Euler-Lagrange equations produce the differential equation system

(A.21)

(A.22)

(A.23)

These second-order differential equations are typically reduced to a coupled
first-order system through the standard substitution , the canonical
momentum, producing the Hamiltonian formulation

(A.24)

The Hamiltonian formulation provides several analytical advantages: it makes
conservation laws explicit, since when the Hamiltonian is time-independent
the total energy is conserved; it provides the natural setting for the phase-
space analysis used in dynamical systems theory; and it connects directly to
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the statistical-mechanical apparatus that the framework uses for the regime-
conditional return analysis.

The mass parameters  in the framework’s economic application have a
specific structural interpretation: they capture the structural inertia of each
variable, reflecting the institutional, technological, and behavioral constraints
that prevent rapid changes in the variable. Output has substantial inertia,
since production processes cannot be reorganized rapidly; real capital has
substantial inertia, since productive infrastructure cannot be created or
destroyed rapidly; financial capital has less inertia, since financial assets can
be created and destroyed more rapidly through monetary policy and credit
dynamics. The relative magnitudes of the mass parameters in the framework’s
calibration reflect these structural differences.

A.10 The Capital Saturation Threshold Derivation
The capital saturation threshold of  to  that the framework iden-
tifies as the bifurcation point in the three-body system has a specific analytical
derivation that we present here.

In the dimensionless reduced form of Section A.2, the bifurcation occurs
when the trajectory dynamics transition from converging to a stable equilib-
rium with bounded  to diverging trajectories with accelerating . The transi-
tion is governed by the balance between the self-reinforcing growth of ,
driven by the  term and the  term, and the moderating
effects from the broader system, principally through the  term coupling
to , which in turn provides input to .

The exact location of the bifurcation depends on the specific parameter
values, but for the parameter range consistent with the historical record,
numerical simulation produces a bifurcation around  to . The
bifurcation is structurally robust: it persists across substantial variations in the
underlying parameters, with the specific threshold value varying within the
indicated range.

The analytical derivation of the threshold proceeds as follows. Consider
trajectories starting at , the stable steady-state value of real-capital
saturation, with various values of . For small , the trajectory converges
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back to the steady state. For larger , the trajectory either drifts toward
higher values, if just above the threshold, or accelerates upward, if well above
it.

The drift versus acceleration distinction depends on whether the time-
derivative of  remains bounded or grows. The relevant condition is

(A.25)

This requires

(A.26)

For positive  and , this is satisfied whenever , indicating that the
dynamics are self-reinforcing throughout the region where  is growing. The
bifurcation point is where the initial conditions are such that this self-rein-
forcement establishes itself, which occurs around the empirically observed
threshold of .

The numerical bifurcation diagram, which we have not reproduced here in
full graphical form, shows the structure clearly: trajectories starting below the
threshold remain bounded; trajectories starting above the threshold exhibit
the accelerating behavior characteristic of saturated conditions.

A.11 The Curve Optimization Solution

The numerical solution of the curve optimization problem presented in
Section A.5 uses standard interior-point methods for convex quadratic
programming. The specific algorithm depends on the problem size and the
structure of the constraints.

For problems with up to approximately 100 instruments and 20 regime
states, the active-set method is typically the most efficient. The method iden-
tifies the set of constraints active at the optimum and solves the reduced
problem with these constraints binding. Iterative refinement of the active set
converges quickly for problems of this size.
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For larger problems, meaning 200 or more instruments and 30 or more
regime states, the interior-point method is more efficient. The method intro-
duces barrier functions for the inequality constraints and follows the central
path to the optimum. The interior-point method scales better to larger prob-
lems but has higher per-iteration cost.

For very large problems of a thousand instruments or more, or problems
with substantial sparsity in the return matrix , specialized solvers that
exploit the problem structure are appropriate. The framework’s operational
deployment at the SIM Research Institute uses commercial-grade convex
optimization software, specifically Gurobi and CVXPY, that handles the prob-
lem sizes encountered in practice.

The computational complexity of the curve optimization problem is polyno-
mial in the problem size, typically  for direct methods, making it
tractable even for substantial problem instances. The principal computational
challenge is not the optimization itself but the upstream estimation of the
regime-conditional return matrix , which requires substantial empirical work
and careful methodology.

A.12 Empirical Properties of the Framework’s Output

The framework’s output portfolios have several empirical properties that
distinguish them from the outputs of alternative optimization methods. We
present these here for the technically inclined reader.

Concentration properties. The framework’s portfolios are typically more
concentrated than mean-variance portfolios, which spread allocation across
many instruments to capture the diversification benefit, but less concentrated
than Black-Litterman portfolios with strong views, which can produce highly
concentrated allocations on the highest-conviction views. The intermediate
concentration reflects the regime-weighted structure: the framework’s alloca-
tions capture the structural orientations appropriate to the weighted regime
distribution rather than concentrating on the highest-Sharpe combinations of
mean-variance or the highest-conviction positions of Black-Litterman.

Turnover properties. The framework’s portfolios exhibit moderate
turnover, typically 15 to 25 per cent annually in operational deployment, that

A
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reflects the smooth evolution of the regime classification rather than abrupt
rebalancing. The moderate turnover is structurally important: it provides suffi-
cient responsiveness to changing conditions while avoiding the high transac-
tion costs of more aggressive rebalancing.

Sensitivity properties. The framework’s portfolios are relatively insensitive
to small changes in the input parameters, meaning the return matrix , the
regime probabilities  and the mandate returns , because the constraint
structure and the regime-weighted objective dampen the propagation of small
input changes. The relative insensitivity is structurally important because it
makes the framework’s outputs operationally robust to the inevitable uncer-
tainties in the input estimation.

Performance properties. In operational deployment the framework’s port-
folios have produced risk-adjusted returns comparable to or better than
mean-variance portfolios, with substantially better drawdown characteristics
through regime transitions. The relative advantage during transitions is the
structural feature that the framework was designed to capture; the compara-
ble performance during stable regimes reflects the absence of substantial
cost to the framework’s structural commitments.

We report this as operational observation rather than as a backtest, and the
distinction is not modesty. A backtest of a regime-conditional method across
the 150-year period of the Economic State Model requires the regime classifi-
cation over those 150 years, and that classification is the framework’s own
output. Scoring the allocation against regimes the framework itself assigned
would establish that the apparatus is consistent with itself, which is a weaker
claim than it appears and not the claim a reader would take from the word
backtest. The refusal to backtest that this volume states elsewhere applies
here, and for the same reason.

The full empirical analysis of the framework’s properties is the subject of
ongoing research and is documented in detail in the SIM Research Institute’s
published methodology documentation.
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A P P E N D I X  B

The Personal Model, Equation
Reference

Every equation of Part VI in one place, with the section that estab-
lishes it. The chapter column refers to the merged volume, not to
the source material.

OBJECT EQUATION SECTION
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Real assets 29.1
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Network 29.1

Health 29.1

Growth functions , and likewise for 
; 

29.1

Overwork 29.1

Habit 29.1

Network ceiling 29.3

Home, deposit 29.4

Home, serviceability 29.4

Company 29.4

Funding ratio 29.4

Drawable wealth , with 29.5

Independence, flow 29.5

Fundable requirement 29.5

Feasibility 30.1

Monte Carlo estimator 30.1

Tail surrogate 30.2

Goal constraint , one per active
goal

30.2

Utility , with  and 30.3

Objective 30.3

Quasi-variational
inequality

30.4

=Ṅ [g ​(τ ​, s ​)(1 −N N N N/ ) −N̄ δ ​]NN

=Ḣ [g ​(τ ​)(1 −H H H) − δ ​(τ ​)]HH Y

g ​ =E α ​τ ​ +E E β ​s ​/YE E N

g ​ =H α ​τ ​H H

δ ​(τ ​) =H Y δ ​ +H0 ηmax(0, τ −Y τ ​)Y
∗

dκ = α ​(C −κ κ)dt

=N̄ N ​ +0 λ ​E +E λ ​Ω +W λ ​κκ

W ​ ≥L ξP

χY ≥ i ​(1 −calc ξ)P + μ ​Pmaint

W ​ ≥L B ​ ∧found N ≥ N ​ ∧min E ≥ E ​min

Φ(t) = (W ​ +L q ​W ​ −R R D + q ​ HC)/L(t) ≥HC 1

Ω =draw W ​ +L q ​W ​ −R R
inv Dunsecured

q ​ =home 0

yΩ +draw y ​W ​ ≥R R
inv c∗

Fundable =∗ (c −∗ y ​W ​)/yR R
inv

Pr(x ​ ∈T ​k
G ​) ≥k 1 − ε ​k

​ =p̂ M ​ 1{x ∈−1 ∑j
(j) G}

CVaR ​(L) =ε min ​{ζ +ζ ε E[(L −−1 ζ) ]}+

CVaR ​(shortfall ​) ≤ε ​k k 0

U(z) = z /(1 −1−γ γ) z = C − hκ

h ∈ (0, 1)

max E[ ​ e (U(C −∫0
T −ρt hκ) + ψv(τ ​,H))dt +L

e B(x ​)]−ρT
T

min{ρV − LV − U − ψv, V − sup ​[V (x +ν

Δ(ν),π,m) − Γ(ν)]} = 0
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Generator 30.4

Discretization 30.4

Regime posterior 30.5

Costates 30.6

Exchange rate 30.6

Merton unit test 30.7

Human-capital Gain
weight

31.2

Tail buffer 31.5

Objects belonging to the aggregate framework rather than the personal one
are collected in Appendix A. The equilibrium indicator, the phase map and the
two-body consistency relation are established in Chapters 7, 8 and 12 and are
not restated here.

LV = V ​ +t ∇V f +⊤
​ tr(σσ ∇ ​V ) +2

1 ⊤
xx
2

​Q ​(t,x)[V (x,π ,m ) −∑(π ,m )′ ′ (πm),(π m )′ ′ ′ ′ V (x,π,m)]

x ​ =k+1 x ​ +k f(x ​,u ​)Δt +k k σζ ​ ​k Δt

b ​(π,m) =t Pr(π ​,m ​ ∣t t indicators up to t)

λ = ∂J /∂x ​

∗
0

ER = λ (∂ /∂τ ​)/λ ​(∂Y /∂τ ​)N Ṅ N W ​L Y

w =∗ (μ − r)/(γσ )2

w ​ =G
∗

​ ⋅
γσ2

μ − r
​ −

Ω
Ω + HC

β ​ ​HC Ω
HC

B + hedge payout ≥ (ΔL − Δfundable)tail
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A P P E N D I X  C

The Personal Model, Default
Parameters

Illustrative defaults used across the cases of Chapter 31. All are to
be calibrated in a real deployment. The values here are chosen
for legibility and internal consistency, not fitted to any individual,
and no case conclusion should be read as resting on them.

Three entries are marked as awaiting supply rather than given a value. That is
deliberate and is discussed at the end of this appendix.
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Income and capitals

SYMBOL MEANING DEFAULT UNIT

Income scale at unit capitals
and full earning time

200,000 CHF per year

Income exponents on expertise
and network

0.5, 0.4 dimensionless

Health exponent in 1.0 dimensionless

Expertise time-gain, money-
gain, decay

0.30,
0.15, 0.03

per year

Network time-gain, money-
gain, decay

0.25,
0.20, 0.08

per year

Health recovery, baseline
decay, overwork slope

0.50,
0.02, 0.30

per year

Overwork threshold, share of
the discretionary day

0.50 share

Expertise ceiling 1.0 dimensionless

Network ceiling intercept 0.25 dimensionless

Network-ceiling lift from
expertise and from net worth

0.5, 0.3 dimensionless

The habit

SYMBOL MEANING DEFAULT UNIT

Habit adjustment speed toward
consumption

0.35 per year

Habit intensity in 0.70 dimensionless

Habit-to-network-ceiling lift 0.10 dimensionless

A ​Y

a, b

c φ(H)

α ​, β ​, δ ​E E E

α ​, β ​, δ ​N N N

α ​, δ ​, ηH H0

τ ​Y
∗

Ē

N ​0

λ ​, λ ​E W

α ​κ

h z = C − hκ

λ ​κ
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The habit intensity is not a free choice. Section 30.3 shows that setting it to
one makes the objective unbounded below along its own equilibrium path.
The value of 0.70 removes the singularity; it does not claim to measure
anything. The habit-to-network lift is the least identifiable parameter in the
model and is held small and stress-tested rather than estimated.

Markets, property and debt

SYMBOL MEANING DEFAULT UNIT

Risk-free rate, Gain return,
Gain volatility, layer off

0.01, 0.06,
0.16

per year

Property appreciation,
volatility, operating yield

0.03, 0.08,
0.02

per year

Property maintenance charge 0.01 per year

Mortgage rate, stressed
serviceability rate

0.02, 0.05 per year

Down-payment fraction 0.20 dimensionless

Affordability share of
income for debt service

0.33 dimensionless

Sustainable withdrawal yield 0.030 to
0.035

per year

Drawable haircuts on
investment real assets and
on the residence

at or above
0, and 0

dimensionless

r ​, μ ​, σ ​f M M

μ ​, σ ​, y ​R R R

μ ​maint

i, i ​calc

ξ

χ

y

q ​, q ​R home
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Preferences and solver

SYMBOL MEANING DEFAULT UNIT

Utility discount rate,
relative risk aversion

0.02, 3.0 dimensionless

Leisure weight in the
objective

0.15 dimensionless

Simulation step, Monte
Carlo scenario count

one twelfth,
200 to 1000

years, count

Risk aversion is set at three rather than two for the reason given in Empirical
result 33.2. At two, the Merton unit test lands at a risky weight of approxi-
mately 0.98, on the boundary of the admissible set, so the layer-off baseline
carries no information. At three it lands at approximately 0.65 and the base-
line is interior.

ρ, γ

ψ

Δt, M
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The regime layer

SYMBOL MEANING VALUE SOURCE

Capital-cycle phase derived Phase map,
Chapter 12

Market phase derived Indicator
construction,
Chapter 20

Savings rate,
population growth

calibrated Three-body
system, Chapter 7

Phase
boundaries

Ratio thresholds on
, , 

as
tabulated

Chapter 12

Market-phase
generator conditional
on the capital-cycle
phase

to be
supplied

Implied along
three-body paths

State-dependent
hazard out of
saturation

to be
supplied

,
Section 8.8

Role returns and
covariances by regime
pair

to be
supplied

Institutional
calibration

On the three entries awaiting supply

These are calibrated inputs, not illustrative defaults, and we print no place-
holder for them.

The reason is worth stating plainly, because the temptation to fill the gap is
real. A fabricated role-return matrix would propagate invented numbers into
every case in Chapter 31 while presenting the appearance of a calibration. A
reader would have no way to distinguish a figure that rests on seven centuries
of data from one chosen to make a chart look plausible, and the framework’s

π

m

p ​, p ​s b

K/Y K ​/YR K ​/K ​R I

Q (π)m

Λ Λ(EqI,K/Y )

μ ​, Σ ​πm πm
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whole claim to being an empirical apparatus rather than a rhetorical one
would be forfeit.

Where these inputs are unavailable, the regime layer should be switched off
and the scalar tilt used instead, as Section 28.3 sets out. The resulting
answers are weaker but honest. The role-return structure and its sign pattern
are given in Chapter 24 and can be used qualitatively in the meantime: which
role a regime favors is established, even where the magnitude is not.
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A P P E N D I X  D

The Engine, in Pseudocode

The receding-horizon loop of Section 30.4, as it would be imple-
mented. The structure matters more than the syntax: what
follows is a specification, not a listing from a working system.
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initialize x  <- observed state, from onboarding
initialize b  <- belief over the regime pair, from indicators

for each period k = 0, 1, 2, …:

    active <- goals not yet met and not past their deadline
    update b from the latest indicators
    pi_hat, m_hat <- modal phase of b      # a reduction, see 
30.5

    sample M scenarios of the shocks over the horizon H,
        with regime paths drawn under Q(t, x) from pi_hat, m_hat

    solve the finite-horizon program:
        objective     sample-average approximation of the 
discounted
                      habit-adjusted utility plus leisure plus 
bequest
        constraints   CVaR surrogate, one per active goal
                      time budget and money budget
                      role weights within the admissible set
                      interventions as binary variables
        yields        control path u, intervention schedule nu,
                      constraint multipliers lambda

    apply u*[0] only, and any intervention falling due this 
period
    read the exchange rates from lambda
    x <- observe the new state

    emit: probability of meeting each active goal, with its 
standard error
          funding ratio where a stream goal is active
          this period’s action, in words
          the largest exchange-rate gap, and which way it points
          the modal phase and the confidence attaching to it
          any early warning from the tail constraints

Four notes on the implementation.
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The inner program. The continuous controls are solved with an interior-
point method. The interventions are handled by enumeration over candidate
exercise dates within the window rather than by branch and bound, which is
tractable because the window is short and the candidate set is small. This is
what approximates the free boundary of the quasi-variational inequality: the
solver’s exercise decision stands in for a boundary that is never computed
analytically.

The costates come for free. Automatic differentiation supplies the gradi-
ents the optimizer needs, and the same machinery yields the constraint multi-
pliers. Those multipliers are the costates, and their ratios are the exchange
rates that Section 30.6 argues are the model’s most useful output. No sepa-
rate calculation is required.

Typical settings. A monthly step, a horizon running to the last goal’s dead-
line, and a few hundred scenarios. That is enough for probability estimates
stable to a percentage point or so at interactive speed, which is the relevant
threshold: a planner comparing two courses of action needs the ranking to be
stable, not the third decimal place.

What re-solving buys. A missed contribution, an unexpected windfall, a
health event or a change of goal simply becomes the new starting state.
Nothing is invalidated and nothing needs re-planning from scratch. This is the
property that makes the apparatus usable by a person rather than only by a
modeller, and it is the reason the engine solves a short horizon repeatedly
rather than a long horizon once.
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