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Abstract

We present a dynamic two-country model in which military spending, geopolitical dominance,
and government bond prices are jointly determined. The model reflects three facts: hegemons
enjoy a funding advantage, this advantage rises with geopolitical tensions, and war losers de-
value their debts more. In the model, greater bond revenue enables military investment, in
turn increasing the safety value of bonds to international investors. Debt capacity strengthens
the hegemon’s military and financial advantage but introduces steady-state multiplicity and
fragility. With intermediate capacity, initial conditions determine the hegemon. However, with
high capacity, self-fulfilling bond market expectations can trigger hegemonic transitions and
geopolitical fragility.
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1 Introduction

Military dominance and financial dominance have historically gone hand in hand. As a leading
example, Great Britain’s victory in the Napoleonic Wars, financed with debt, cemented its subse-
quent military and financial dominance throughout the 19th century (Kennedy (1987), Bordo and
White (1991), Sargent and Velde (1995)).

Much like Great Britain in the nineteenth century, the U.S. today serves as the global mil-
itary hegemon and it also benefits from an “exorbitant privilege” enjoying low borrowing rates
in international bond markets. Bond markets are also clearly of first-order importance for policy
decision-making today as evidenced by the threats from recurrent “bond market vigilantes”; and
this is especially pertinent for military spending, which is the largest component of marginal, dis-
cretionary spending.! In a world with renewed international military tensions and, in particular,
a growing economic and military rivalry between the U.S. and China, this raises the question of
whether the bond markets that have fueled U.S. military investment and spending for so long might
themselves turn into a source of geopolitical fragility.

This paper examines the link between government financing and geopolitical rivalry in a simple
dynamic two-country model with international bond markets. We ask the following three questions:
How does the debt capacity of international bond markets impact the military balance between
countries? How does the military balance affect the financing advantage of the dominant country?
And how do hegemonic transitions take place?

In the first part of the paper, we document three empirical observations to motivate the model.
First, using evidence on historical government borrowing rates around the time of hegemonic tran-
sitions, we document that militarily stronger countries tend to borrow at lower interest rates;
moreover, changes in the identity of the country that enjoys the borrowing advantage have his-
torically coincided with shifts in military standing. Second, we document that the funding cost
disadvantage that militarily weaker countries pay relative to the global hegemon increases with
geopolitical tensions. Third, we present evidence that in the aftermath of realized geopolitical con-
flict, losers experience greater inflation and debt devaluation compared to countries that emerge
relatively unscathed.

In the second part of the paper, we construct a simple dynamic two-country model consistent
with these three facts in order to address our motivating questions. In the model, military strength is
a function of endogenous accumulated military spending, which we refer to as military capacity, and
exogenous factors (such as geography or technology). We allow one country to have an exogenous
advantage over the other, but otherwise assume symmetry across countries. Countries decide how
much to spend on defense versus other public goods, how much to borrow, and whether to default.
Countries’ budget constraints—and hence ability to invest in military capacity—are a function of

exogenous tax revenue plus revenue from borrowing in international bond markets. We assume

!The Congressional Budget Office discretionary spending infographic shows that the majority of
2023 discretionary spending was military, when including veterans’ benefits and international affairs
https://www.cbo.gov/publication/59729.



that losing a war induces a direct cost, which we take to be large. As is common in the sovereign
debt literature, we model the cost of default as an exogenous proportional endowment cost, which
determines a country’s ability to pledge future taxes to bond investors. We refer to this ability to
commit to repay—which in equilibrium equals international investors’ global liquidity demand—as
“debt capacity” for short. Consistent with our third motivating empirical fact, we assume that
military defeat results in the complete destruction of a country’s endowment, implying that a
defeated country optimally chooses not to repay its debt.

Bond market revenue and military capacity in the model are interlinked. The likelihood that
a country wins a war is assumed to be a function of relative military strength, modeled as a
contest function (Hirshleifer (1989)). War occurs exogenously with some positive probability in
every period. Because international investors are assumed to value financial assets that pay out
in wars and other disasters (Rietz (1988), Barro (2006)), bonds of the militarily stronger country
are valued more highly for their safety, resulting in a feedback loop between military capacity and
the ability to raise revenue in the bond market. Being a military hegemon is important for welfare
in the model, because welfare is inversely related to the probability of suffering the devastation of
war.

In our model, different degrees of overall debt capacity have strikingly different implications
for how the military and financial spheres interact. First, if debt capacity is low, the exogenous
military advantage determines the borrowing cost advantage, which in turn amplifies the steady
state military advantage. The steady state is unique, conditional on remaining in a state of peace,
with the exogenously stronger country winning (in expectation) if war takes place. The weaker
country loses (in expectation) and therefore is ex ante more likely to default when war is realized.
Thus, and in line with our first motivating empirical fact, the stronger country benefits from a
lower funding cost. Moreover, and in line with our second motivating empirical fact, an increase in
the likelihood of war due to higher geopolitical tensions raises the interest spread between the two
countries, since greater war risk raises the defeat and default risk for the weaker country relative
to the stronger country.

An important feature of this steady state is the complementarity between military strength
and funding advantage. As debt capacity increases for both countries, the funding advantage of
the stronger country also increases, translating into greater relative military spending and a larger
probability of winning. Analogously, as the exogenous military advantage of the stronger country
increases, so does its funding advantage, which amplifies the military advantage by facilitating an
increase in endogenous military spending.

Second, if the debt capacity is intermediate or high, there are multiple steady states conditional
on remaining in a state of peace. While the steady state in which the stronger country wins the war
is preserved, a second steady state emerges in which the weaker country wins (in expectation). This
second steady state is sustained by bond market participants’ anticipation that the exogenously
weaker country will invest enough in the military to overcome the stronger country’s exogenous

military advantage. That belief underpins a lower funding cost for the exogenously weaker country,



which is now less likely to default; this, in turn, supports a larger military investment by the
weaker country facilitated by the country’s debt capacity. Other factors beyond debt capacity
also support multiplicity of steady states. Multiplicity is facilitated if the exogenous difference in
military capability across the two countries is small so that the weaker country can more feasibly
dominate the stronger country. It is also facilitated if the depreciation rate on military capital stock
is low, so that the exogenously weaker country can build up enough capacity over time to overwhelm
the stronger country. In addition, a higher likelihood of war or a higher war risk premium enable
multiplicity since these increase investors’ valuation for safe bonds.

Our third result considers the dynamic evolution of the dominant country’s military and funding
advantage, and we show that this differs for intermediate vs. high debt capacity. At intermediate
debt capacity, the military and financial advantages are built up slowly over time, and initial
conditions determine the eventual steady state. By contrast, at high debt capacity, bond market
expectations can be self-fulfilling and lead to sudden non-monotonic dynamics.

More specifically, conditional on remaining in a state of peace, there always exists a convergent
monotonic path towards the steady state for any debt capacity. If debt capacity is intermediate,
then this path is unique. An implication of this result is a form of geopolitical hysteresis that
emerges for intermediate debt capacity: the initial relative level of military power determines which
country will ultimately dominate militarily and financially, and the dominant country’s military
and funding cost advantages grow over time. Only the realization of the war state can change the
balance of power and is required for a hegemonic transition. Following a war-induced reset, the
new hegemon consolidates its military and financial advantages over time, eventually converging to
the new steady state.

“zone

By contrast, if debt capacity is high, then the convergent path is not unique, defining a
of fragility” where initial conditions do not necessarily predict the ultimate steady state and non-
monotonic dynamics are possible. We term this result geopolitical fragility. In this case, hegemonic
transitions can occur even in the absence of war, coordinated by expectations in bond markets.
Intuitively, at high debt capacity, changes in bond prices impact countries’ budget constraints
sufficiently strongly that expectations can become self-fulfilling. Geopolitical fragility can occur at
lower levels of financial market depth if the probability of war is higher or if investors require a
higher premium for the war state. The two countries can subsequently transition out of the zone of
fragility and converge towards a new steady state, with the military and financial dominance of the
new hegemon being solidified over time. Overall, the dynamic analysis shows that the dominant
country’s military and funding advantages can be ephemeral when debt capacity is high.

A key insight from the intermediate and high debt capacity cases is that factors that enhance
the complementarity between geopolitical and financial dominance—higher debt capacity, higher
war probability, and higher war risk premium—also entail costs for the stronger country. They
introduce steady-state multiplicity with the possibility that the stronger country is overwhelmed
by the weaker country in the long-run if conditions are beyond a tipping point. They also introduce

fragility in the sense that the equilibrium may no longer exhibit monotonic convergence, and may



switch to a new path converging to a different hegemon.

In an extension of our environment with asymmetric countries, we find that financial devel-
opment that raises the debt capacity of the weaker country or impairs the debt capacity of the
stronger country increases the scope for multiplicity; in contrast, a greater gap in debt capacity
favors uniqueness and dominance of the country with higher debt capacity. This extension provides
a useful lens for interpreting the dominance of Great Britain over France during the Napoleonic
Wars.? In numerical results, we find that the region of fragility also expands when the the gap in
debt capacity between the two countries is narrowed, implying the possibility of peaceful hegemonic
transition. The existence of these new types of hegemonic transitions points to the national security
implications of maintaining credibility in bond markets, which in practice is linked to open capital
markets, prudent fiscal policy, and independent and credible monetary policy. It also implies that
China’s attempts to internationalize its bond markets and currency are relevant for U.S. national
security.

This paper builds on the literature studying rationalist models of war going back to the work
of Fearon (1995) and Powell (1993, 1999).3 Relative to this literature, which has often emphasized
asymmetric information, we abstract away from decisions to go to war. Instead, we focus on the
role of international debt markets, which endogenizes the resource constraint of a country choosing
armaments and introduces multiplicity and fragility.*

We build on the sovereign debt literature, which has long studied the possibility of self-fulfilling
debt defaults (e.g., Calvo (1988), Lorenzoni and Werning (2019), Aguiar and Amador (2014)). As
in our work, these papers establish conditions under which multiple equilibria emerge, supported
by the combination of coordinated investor expectations and government action. Moreover, these
papers also establish conditions for hysteresis, where starting conditions influence the equilibrium-
path of expectations and default. We differ from this work by providing a novel mechanism for
multiplicity that emerges from the relationship between military power and military outcomes
on the one hand and fiscal capacity, investor expectations, and default risk on the other. The
particular relevance of military spending for bond markets is also consistent with the classic view
linking military capacity to the origins of debt markets and the state itself (Tilly (1990)).

Our paper is complementary with the recent growing literature that explores the effects of

geopolitical risk and global hegemony on globalization (e.g. Clayton, Maggiori and Schreger (2025)),

2Similar dynamics applied in the U.S. Civil War, with the Union benefiting from greater access to international
capital markets than the Confederacy, which faced challenges guaranteeing its cotton-backed bonds in the presence
of the Union’s naval blockade (Lowenstein (2022)). McCandless (1996) shows that war news moved the Northern vs.
Southern currencies in intuitive and opposite directions during the U.S. Civil War, affecting combatants’ financing
conditions.

3 Among others, see also Skaperdas (1992), Baliga and Sjéstrém (2004), Acemoglu et al. (2012), Acemoglu and
Wolitzky (2011), Padré i Miquel and Yared (2012), and Konig et al. (2017).

4Gennaioli and Voth (2015) also endogenize the resource constraint of governments by considering the decision
to engage in state capacity building, but they do not consider issues of debt markets, multiplicity, or hegemonic
transitions. By comparison, the development of bond markets in interaction with military capacity has received less
attention, and we show that the existence of bond markets has distinctive implications, which interact with fiscal
capacity. In this respect, our model is most applicable to geopolitical rivalries in which at least one of the countries
possesses significantly deep financial markets.



building on the landmark contributions of Hirschman (1945, 1958).> The focus of this literature is
on trade volumes, trade networks, and trade policy, whereas our focus is on the interaction between
global debt markets and military spending.

This paper also contributes to the political economy literature on government debt. This
literature emphasizes the role that political incentives play in driving government debt dynamics.”
Most related is the work that considers these incentives and coordination in open economies with
multiple countries (e.g., Chari and Kehoe (2007), Azzimonti, de Francisco and Quadrini (2014),
Aguiar et al. (2015), Halac and Yared (2018), Dovis and Kirpalani (2020), Fornaro and Grosse-
Steffen (2025)). We contribute to this literature by considering how defense spending and the
prospect of military conflict influences bond prices and government policies.

Finally, there is a large literature that has studied the “exorbitant privilege” of the U.S., referring
to its ability to borrow large amounts in its own currency at relatively low rates (Eichengreen (2011),
Gourinchas and Rey (2022), Meissner and Taylor (2006), Atkeson, Heathcote and Perri (2025),
Choi, Kirpalani and Perez (2024)). More specifically, we relate to work studying the rise and fall of
bond market dominance and its determinants. The prior literature has studied the link from bond
market dominance to trade invoicing (Gopinath and Stein, 2021; Chahrour and Valchev, 2022),
market power in the issuance of safe debt (Farhi and Maggiori, 2018), risk premia due to market
size and credibility (Hassan (2013), Du, Pflueger and Schreger (2020), Clayton et al. (2025q)), and
fiscal position (Chen et al., 2025). Our analysis is complementary to work that emphasizes the
role of market depth and liquidity for bond market dominance (He, Krishnamurthy and Milbradt
(2019), Coppola, Krishnamurthy and Xu (2023)), since our mechanism analyzes the geopolitical
fundamentals for the safety of bond payoffs, which tends to be a necessary condition for liquidity

in this literature.

2 Motivating Empirical Facts

This section provides empirical evidence motivating our theoretical model. First, militarily stronger
countries enjoy a borrowing cost advantage, and changes in the military balance have historically
coincided with changes in who enjoys the lowest borrowing costs; second, this funding advantage
increases with the ex-ante probability of a military conflict or geopolitical tensions; and third,
the winners from wars have historically devalued their debts less than losers. While these facts
build on the large empirical literatures on historical borrowing costs, geopolitical tensions, and rare

disasters, we emphasize their connection motivating our model.

®In addition, see Maggi (2016), Becko and O’Connor (2024), Broner et al. (2024), Liu and Yang (2024), Fernandez-
Villaverde, Mineyama and Song (2024), and Thoenig (2024). See Mohr and Trebesch (2024) for a review.

SThere is a large literature dating back to Persson and Svensson (1989) and Alesina and Tabellini (1990) that
considers these issues, and a more recent literature on the pricing of political uncertainty in financial markets (Pastor
and Veronesi (2012), Pastor and Veronesi (2020)). See Alesina and Passalacqua (2016) and Yared (2019) for surveys
of the literature.



2.1 Funding Advantage Switches with Military Strength

Militarily stronger countries have historically experienced a lower cost of funding, and this fact can
be illustrated by considering the interest rates faced by governments around the time of hegemonic
transitions. Such a transition occurred from Great Britain to the U.S. in the period spanning World
War I and World War 11, a period during which the British Empire went from being the dominant
military power worldwide to a secondary power faced with losing its colonies. This shift in military
power coincided with a shift in the financial center from London to New York, and a persistent
reversal in the ordering of U.S. and U.K. borrowing costs pre-WWI vs. post-WWI. Figure 1, Panel
A implies that the U.S. enjoyed a borrowing cost advantage of roughly a full percentage point
relative to the U.K. post-WWI. By contrast, during the earlier period of U.K. hegemony, the U.K.
enjoyed a borrowing cost advantage of about half a percentage point in this data.” Remarkably,
the shift from a U.K. borrowing advantage pre-WWTI to a U.S. borrowing advantage was long-lived
and persisted after the cessation of hostilities well into the second half of the 20th century.®

An earlier military and financial transition occurred at the end of the eighteenth century. Prior
to this period, the Netherlands was a dominant global trading and naval power, as exemplified
by the Dutch East India Company and significant overseas territories, such as “New Amsterdam”
(now New York) (Schama (1988)). The Dutch navy posed a formidable challenge to the British
throughout the 16th, 17th, and 18th centuries, with an unequaled borrowing capacity that was
the envy of every other naval administration. After the Dutch defeat in the Anglo-Dutch War of
1780, invasion by Napoleonic armies in 1795, and the bankruptcy of the Dutch East India Company
in 1796, the financial center of the world moved from Amsterdam to London. Figure 1 Panel B
shows that the Netherlands’ funding cost advantage became a persistent funding cost disadvantage
compared to Britain at this time.” While the figure shows some narrowing of yields during the
late 1800s, this reflected a general narrowing and stabilization of government bond yields across
all countries rather than factors specific to the Netherlands (Ferguson (2006)). Hence, the British
emerged as clearly the strongest military and financial power from the military events of the early

1800s, and enjoyed a persistent funding cost advantage thereafter.

"We use U.S. and U.K. 10-year government bond yields, which have the longest historical availability. We end our
sample in 1970 to minimize inflation concerns. Before WWI both countries were on the gold standard, while from 1945-
1971 their exchange rates were fixed by the Bretton Woods agreement. The hegemon borrowing advantage in Panel A
is robust to adjusting for inflation, giving an average yield of 2.2% (U.S.) versus 1.4% (U.K.) for 1870—1918. This flips
to 1.6% (U.S.) versus 1.8% (U.K.) for 1919—1970. The Dutch yield minus inflation was also below the British before
the Napoleonic invasion (2.2% versus 3.6% over 1700—1795) but higher thereafter (5.2% versus 3.2% over 1796—
1900). We simply subtract average realized CPI inflation over the past year from the average nominal yield, consistent
with the simple and robust inflation forecasting model of Atkeson and Ohanian (2001). Historical inflation rates
are the country-level annual series from Schmelzing (2020), available at https://www.bankofengland.co.uk/working-
paper/2020/eight-centuries-of-global-real-interest-rates-r-g-and-the-suprasecular-decline-1311-2018.

8Schmelzing (2020) and Tlzetzki, Reinhart and Rogoff (2022) have noted that on the eve of World War I, German
imperial bonds experienced a brief 5-year period in which they dominated those of Great Britain, suggesting that
Germany may have been perceived as the military hegemon during the great naval arms race with Britain prior to
its defeat in the calamity of World War I. This is consistent with our model, where the dominant country is the one
that is expected to win, though it may still lose depending on the state of the world that is realized.

9This figure is similar to Figure 11 of Chen et al. (2025). Different from them, we focus on the coincidence of
major shifts in military power with a switch in relative borrowing costs.



Figure 1: Changing Military Dominance and Bond Yields in History

Panel A: U.S./U.K. Bond Yields around World War I
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Panel A plots the 10-year government bond yields for the U.S. and the U.K. from January 1870 until December 1970
(end of Bretton Woods). A vertical line indicates the start of World War I (July 1914). Panel B plots the 10-year
government bond yields for the U.K. and the Netherlands from 1700 (when U.K. yields become available) until 1900.
A vertical line indicates 1795, when the Netherlands was invaded by Napoleon. U.S. and U.K. bond yields are from
Global Financial Data. Klovland (1994) points out that standard statistics of U.K. gilts suffered various measurement
issues that were particularly severe during the 1880-1903 period, and provides a corrected series 1850-1914. We use
this corrected series, which matches the Global Financial Data series extremely closely before 1880 and after 1903,
whenever possible. The Netherlands yield for the 1700s uses data for the Province of Holland.



2.2 Geopolitical Risk and Funding Advantage

A large literature has documented that increases in geopolitical tensions tend to reduce the bor-
rowing costs of militarily stronger countries relative to militarily weaker countries. Compiling
extensive data from asset prices in wars and other rare disasters, Barro (2006) shows that U.S.
borrowing costs generally fall during wars, and concludes that U.S. bonds are perceived as safe
in such calamities. For the period when the U.K. was the militarily strongest country, Ferguson
(2006) documents that British bond prices barely fluctuated in response to geopolitical tensions
while bond prices of all other European countries tended to drop, i.e. the hegemon’s (in this case the
U.K.) funding advantage widened with geopolitical tensions. More recently, Hirshleifer, Mai and
Pukthuanthong (2025) provide complementary evidence that risk premia in U.S. Treasury bonds
decline with global conflict, and Rigobon and Sack (2005) show that U.S. bond risk premia declined
around high-frequency events associated with the 2003 Iraq war.

Figure 2 illustrates this association between the funding advantage with geopolitical tensions
for the U.S. over the period starting in 1980.'1 The U.S. funding advantage is computed as the
difference between an average of developed country three-year bond yields minus the U.S. three-
year government bond yields relative to a 10-year moving average, where a higher value should be
interpreted as a higher U.S. funding advantage. We use a three-year borrowing cost differential
for this analysis, because newspaper indexes are likely to be informative about the war probability
over short to intermediate horizons. We see that the U.S. funding advantage was 45% correlated
with a newspaper-based index of U.S. geopolitical risk from Caldara and Iacoviello (2022). While
this index of geopolitical tensions—Ilike most indices based on newspaper articles—is somewhat
volatile, the relationship is strong. In particular, the U.S. borrowing cost advantage declined along
with geopolitical tensions after the end of the Cold War during the 1990s, subsequently increased
after 9/11 and tensions over the Iraq war, and most recently spiked with the invasion of Ukraine.
In Online Appendix B, we use regressions to estimate that a one-standard deviation increase in
geopolitical risk is associated with a roughly 40 to 75 bps increase in the U.S. borrowing cost
advantage. This relationship is not dependent on the specific detrending choice, and remains robust
after controlling for liquidity and convenience, inflation, exchange rate volatility, and financial

market conditions, and the borrowing cost advantage of non-U.S. safe haven countries.

2.3 Post-War Devaluations

The final empirical pattern that our model is designed to match is that countries that are defeated
in war devalue their debts by more than those that come out relatively unscathed. This empirical
fact suggests that bonds are risky because the defeated country is likely to default in states where
investors’ marginal utility is particularly high.

Table 1 shows the average inflation rates for the U.S. and defeated countries for the ten years
following World Wars I and II. Inflation in the U.S. was significantly lower than that in the defeated

10%We start in 1980, when bond yields for a broad cross-section of developed countries are available for comparability.



Figure 2: Developed Country-U.S. Borrowing Costs vs. Geopolitical Risk
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This figure plots the spread between an equal-weighted average three-year government yield from six developed
countries (Australia, France, Germany, Italy, Japan, U.K.) minus the three-year U.S. government bond yield against
the historical geopolitical risk index for the U.S. (in annualized %). (GPRHC USA) from Caldara and lacoviello
(2022). The yield spread is stochastically detrended by subtracting a 10-year moving average, with all yield data
from Global Financial Data. The German three-year government bond yield is extended with Bloomberg data after
2021. We take the log of the geopolitical risk index and a 12-month moving average to reduce the effect of outliers.
Our sample is monthly and starts in January 1980 (when French government bond yields become available) and ends
in November 2023. Geopolitical risk is standardized to have a mean of zero and a standard deviation of 1.

countries. For example, while the U.S. did experience inflation following WWI, it subsequently
experienced deflation, resulting in a similar price level after the war as before.!!

This pattern is mirrored by the experience of currency debasement during the earlier 19th cen-
tury, when the U.K. was the militarily strongest country. In particular, Austria, Russia, and Turkey
experienced a cumulative decline in silver content of 50 percent or more during the 19th century,
most of it realized during the Napoleonic Wars of 1799-1815 (Reinhart and Rogoff (2009)). By
contrast, Great Britain’s currency held its silver content relatively steady, experiencing a cumula-
tive decline in silver content of only 6 percent over the 19th century.'? Overall, the experience of
inflation and debasement during the periods of U.K. and U.S. hegemony suggests that government

bond payoffs were significantly related to who was likely to suffer most in a war.

3 Two-Period Example

To facilitate the discussion of equilibrium uniqueness and multiplicity, we begin by presenting

a simple two-period example. Our complete model involves two countries in an infinite horizon

"We exclude countries with data gaps, such as the Ottoman Empire after World War I and Hungary after World
War II, from Table 1. This choice is conservative in that these defeated countries generally experienced high inflation.

12See Reinhart and Rogoff (2009), Table 11.2. The samples for Germany and Portugal in that table are significantly
shorter, so we exclude them from our discussion. Even the U.S. experienced one significant episode of default through
inflation during the 19th century, with inflation peaking at 24 percent in 1864 at the end of the Civil War.



Table 1: Inflation and Geopolitical Conflict in the 20th Century

Avg. 10-Year Inflation Rate ‘ post-WWI  post-WWII

U.S. 1.68 4.20
Avg. Defeated Countries 3.84E4-08 33.04

This table reports 10-year post-war inflation rates in annualized percent for the U.S. vs. an equal-weighted average of
defeated countries. For the 10 years post World War I (1919-1928), the included defeated countries are Austria and
Germany. For the 10 years post World War 1T (1946-1955), the included defeated countries are Austria, Germany,
Ttaly, and Japan. U.S. monthly CPI inflation data is from Robert Shiller’s website. All other CPI inflation data is
from Global Financial Data.

framework, making decisions over military and public goods spending, borrowing, and default in

every period.

3.1 Environment

There are two time periods ¢ = 0,1. There are two countries ¢ = 1,2, each of mass 1, and risk-
neutral global investors with deep pockets. For simplicity, we assume the two countries are identical
in every dimension other than exogenous military technology.'?

The date 0 government budget constraint of country i is
gio +mi = T + qibi,

where g;o > 0 is non-military government spending, m; is military spending, 7 > 0 is an exogenous
tax revenue, g; is the global bond price for country ¢ bonds, and b; > 0 is the level of borrowing.

The date 1 government budget constraint of country ¢ under peace is
gin =7 (1 —xd;) —b; (1 —d;),

where g;1 > 0, d; € {0, 1} is country #’s default decision, and x > 0 is a default cost proportional
to the tax revenue of the government. The parameter xy can be interpreted as a reduced form
representation of a country’s debt capacity resulting from the de jure and de facto constraints on
countries to not default on their debt, including the credibility of their monetary institutions to not
inflate away the debt. While we do not need to take a stance on the precise drivers of x, North and
Weingast (1989) argued that the Glorious Revolution imposed new constraints on British monarchs
and thereby deepened the British bond market. Others have argued that the dominant party was
more important than the parliamentary system itself (Stasavage (2007)). Any improvements in
debt capacity would tend to be amplified by the contemporaneous development of a professional

tax collection bureaucracy (e.g., Brewer (2002)).

3While we discuss our model in the context of two countries that are adversarial to one another (e.g., U.S. and
China in the present), an equivalent interpretation of our model involves two countries that are allied with one another
(e.g., U.S. and Great Britain in the world wars), where the crucial force in the model is that the militarily more
dominant country is more likely to repay its debt once the war is over.

10



The date 1 budget constraint under war if the country wins is identical to that under peace.
However, if the country loses the war, the tax endowment is destroyed and the budget constraint

becomes
gn = —b; (1 —d;).

Note that this implies that if country i loses the war, then it defaults on its debt since default
is costless. This feature is consistent with the third empirical observation that losers from wars
devalue their debt by more than winners.!* The probability of war ¢ € (0,1) is assumed to be
exogenous and constant.

Country ¢’s probability of winning the war is w; (m;, m—_;) which is increasing in m; and de-
creasing in m_;. Throughout our paper, we consider the difference contest function of Hirshleifer
(1989):

exp (A+my)

wy (M1, me) = cxp (At m1) + exp (ma) =F(A+m; —ma2). (1)

This implies that the probability of winning for country 2 equals

wg (M2, m1) =1—F (A+ my —mg). The parameter A > 0 denotes the exogenous military advan-
tage of country 1 due to factors such as geography or technology. The case with A = 0 corresponds
to the situation where both countries have equal chances of dominating in a military conflict under
symmetric military spending.

The preferences of country ¢ are
E{gio + kg —T'}.

The discount factor « takes a value of 1 under peace and a value of # > 1 under war, capturing the
fact that the marginal utility of resources under war is higher. We refer to the parameter 6 as the
war premium. The parameter I' equals 0 under peace or war with victory and v > 0 under war
with defeat, representing the relative cost of losing a war.

Deep-pocketed international investors have preferences
E {co + ke }-

Investors’ consumption is assumed to be exogenous and unrelated to domestic consumption, so
k gives the price of a period 1 contingent claim in period 0 consumption units. The assumption
that k = 6 > 1 when war is realized is equivalent to a model with investor utility curvature and a
drop in international investor consumption in the war state (Barro (2006)). We write the investors’
problem in an analogous form to the domestic government’s for simplicity.

The order of events is as follows. At date 0, both countries simultaneously choose g;o and

b;, financial markets open and clear, and countries choose m; to satisfy the government budget

1411 the two-period model, default is necessary for feasibility of non-negative government spending. In the infinite
horizon model of the next section, default is potentially not necessary for feasibility, but it is strictly optimal.
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constraint. This timing convention ensures that there is a close link between borrowing capacity

and military spending.'®

3.2 Equilibrium

We solve the program by backward induction. Under war with defeat at date 1, country ¢ defaults
on any outstanding debt. Under war with victory or under peace, it repays its debt only if b; < 7.
Thus, 7x captures the maximal amount of debt a country can borrow. For any b; € (0, 7], bond
prices satisfy

qi (mi,m—;) =1 — ¢+ ¢pow; (m;, m—;) . (2)

Observe that the bond price depends on the probability of war ¢, the war premium 6, and the
likelihood of victory w; (m;, m—_;). The difference in bond prices and borrowing costs in our model
reflects investors’ willingness to pay for insurance, similar to Gourinchas and Rey (2022). The lit-
erature on liquidity and Treasury convenience has emphasized that safe assets also tend to benefit
from greater liquidity and convenience (Krishnamurthy and Vissing-Jorgensen, 2012; He, Krishna-
murthy and Milbradt, 2019; Coppola, Krishnamurthy and Xu, 2023). Through such an additional
mechanism, our channel could also contribute to the convenience yield enjoyed by the hegemon,
and thereby amplify the feedback loop between military hegemony and exorbitant privilege.
Substituting the bond pricing equation into the country’s budget constraint and into its pref-

erences, country 4’s optimization program, assuming that it chooses b; > 0, can be written as

T+ (1 = ¢ + pbw; (ms, m_;)) by —m;
max + (1 — ¢+ pOw; (mi, m_,)) (T - bz) (3)
m;,b; €(0,7X]
—¢ (1 —w; (mi;m—;)) v

subject to
T4+ (1 — ¢ + pbw; (mi, m—;)) by > my, (4)

where the last constraint corresponds to the non-negativity constraint on non-military government
spending at date 0. Observe that the terms in the objective function involving debt cancel out. This
is because the government and international lenders have the same preferences, and the revenue
raised from bond issuance at date 0 equals the expected payment to international lenders at date
1. Thus, if the non-negativity constraint on non-military spending does not bind for a country, the
equilibrium choice of debt is irrelevant and independent of military spending, which is a reflection
of Ricardian Equivalence (Barro (1974)). To ensure an interaction between military spending and
debt and thereby break Ricardian Equivalence, we assume that the cost of war  is sufficiently large
that debt capacity constrains military spending. This is consistent with the empirical observation
that military buildups are typically debt-financed (Federle, Marzian and Trebesch (2024)) and the

5The staggered timing of the choices of gio (which must be non-negative) and m; is necessary to ensure that the
government budget constraint is satisfied off the equilibrium path, with off-equilibrium changes in bond prices being
absorbed by changes in military spending.
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majority of discretionary spending in the U.S. (which is debt-financed on the margin) is military.

Assumption 1. v — oo.

Under this assumption, the cost of losing a war is sufficiently severe that both countries choose
zero spending on public goods at date 0.9 Since constraint (4) binds for both countries, it follows
that by = by = 7x. As such, one can interpret the parameter y as capturing the total amount
of liquidity demand in international financial markets. Since (4) holds with equality for both
countries, it follows that these can be combined, taking into account the functional form for the

contest function (1) and bond pricing equation (2):

mi — mo = 7x X (@1 —q2) =7X X ¢0 (2F(A+my —mg) — 1). (5)

Gap in military expenditure Gap in bond market revenue

Equation (5) states that in equilibrium, the gap in military expenditure (i.e. military hegemony)
must match the difference in bond market revenue (“exorbitant privilege” of the hegemon). With
this assumption, each country’s welfare is also directly related to its probability of winning if war

is realized, so being the military hegemon confers important welfare benefits.

3.3 Discussion of Assumptions

Two assumptions in our model ensure analytical tractability and help us to exhibit the central
mechanism as clearly as possible, but are not crucial for the presence of the central mechanism.
First, we assume that the war probability is exogenous and constant. When the cost of losing
goes to infinity (Assumption 1), no rational policy maker would choose to initiate a war, since the
probability of losing is always positive for both contestants. Since war must be regarded as a mistake
in our model, the model does not predict a relationship between the war probability and other state
variables. The empirical literature on the relationship between armament and the likelihood of war
is mixed and contentious (Diehl and Kingston (1987), Wallace (1979), Benmelech and Monteiro
(2025)). Of course, in reality, war does not erupt randomly. The rationalist approach to the origins
of war has emphasized the necessity for bargaining failures and asymmetric information (Fearon,
1995; Powell, 1993, 1999). Our model, however, abstracts from these forces, and we therefore choose
a constant war probability as our baseline.

Online Appendix C shows that our main results are robust to assuming a simple endogenous war
probability that depends on the magnitude of the military imbalance between the two countries.
There, we show that when we model the war probability as increasing with the military imbalance
between countries, as in the “balance of powers” school of thought (Morgenthau, 1948; Waltz, 1979),
our main results are amplified. In that extension, equilibria are more extreme and multiplicity and
fragility emerge earlier at lower levels of debt capacity. The assumption of a constant war probability
hence is useful for analytical clarity, but not crucial for the overall mechanism.

Second, the assumption that the cost of losing a war, 7, goes to infinity, can be relaxed. In Online

1Note that one can interpret the level of equilibrium government spending, which is zero in our model, to reflect
necessary or pre-committed public goods.
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Appendix D, we provide an alternative version of the two-period model with utility curvature and
a finite cost of losing the war. There, we show that countries optimally choose equal interior non-
military consumption levels, leaving the equilibrium multiplicity results and comparative statics
unchanged.

Finally, our multiplicity result does not rely on the choice of a difference contest function, which
is convex-concave. We have verified that multiplicity also arises with ratio contest functions which

are concave. See Online Appendix E.

3.4 Uniqueness and Multiplicity

We now examine what condition (5) implies for the uniqueness or multiplicity of equilibria. We use
m; to denote the equilibrium values for country ¢’s military investment and ¢ for the equilibrium
bond price. In this two-period model, we define equilibrium stability following Fudenberg and Tirole
(1991, p. 24), where a Nash equilibrium is considered stable if an iterative tatonnement adjustment
process in its neighborhood leads back to the same equilibrium. An analogous definition holds
here if we consider a tatonnement process where the bond market moves in alternation with the

debt-issuing countries.

Proposition 1 There exists a debt capacity threshold x' > 0 that is a positive function of the
erogenous advantage A and a negative function of the war probability ¢ and the war premium 0

that satisfies the following properties:

i) If x < X/, then the equilibrium is unique. If country 1 does not have an exogenous military
advantage, i.e. A = 0, then the equilibrium is symmetric with wi(mj, mb) = % If country
1 has an exogenous military advantage, i.e. A > 0, then the equilibrium is asymmetric with

country 1 dominating militarily and financially: wi(m7,m3) > %, m] > m3, and ¢f > q5.

it) If x > X', then there are two stable equilibria and one unstable equilibrium. In one stable
equilibrium, country 1 dominates militarily and financially: wi(mj, ms) > %, mi] > ms5, and
qi > q5. In the other, country 2 dominates militarily and financially: wi(mi, m3) < %,

mj < mj, and qf < q5.

Figure 3 Panel A illustrates two examples in which the equilibrium is unique and the condition
of Proposition 1 is satisfied. It depicts equation (5), which shows that the difference in military
spending between countries 1 and 2 (shown on the x-axis) must match the difference in their revenue
from international bond markets (shown on the y-axis). This revenue difference is influenced by the
relative probability of winning the war, which in turn is a function of how much each country spends
on its military. The dotted line corresponds to the 45-degree line and the black and gray solid lines
correspond to the gap in bond market revenue as a function of the gap in military capacity in two
different cases. In each case, an equilibrium corresponds to the intersection of the solid line and

the 45-degree line.
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Figure 3: Equilibria in Two-Period Model

Panel A: Unique Equilibrium Panel B: Multiple Equilibria

’ —— A= 0,Low y
4 —— High A, High »

Gap in Bond Market Revenue: 7y X (g1 — g2)

Gap in Bond Market Revenue: 7y X (g1 — g2)

Gap in Military Spending m; — m, Gap in Military Spending m; — m,

This figure plots the equilibrium condition (5) for different cases. A solid line depicts the gap in bond market revenue.
An equilibrium is defined by the intersection of the solid line and the dotted 45-degree line. Panel A depicts two
examples of unique equilibria and Panel B depicts an example of multiple equilibria. In Panel A, the solid black line
represents the gap in bond market revenue under a low exogenous military advantage (i.e. A = 0). Debt capacity
is sufficiently low that the slope of the curve is always less than one. The solid gray line represents the gap in bond
market revenue under a high exogenous military advantage A >> 0 and high debt capacity. The maximum slope of
this curve exceeds one, but the exogenous military advantage A is large enough to ensure equilibrium uniqueness.
Panel B depicts the gap in bond market revenue under a small exogenous military advantage (i.e. A = 0) and high
debt capacity x > X/, so that the maximum slope of this curve exceeds one and there are multiple equilibria.

The solid black line corresponds to the case for which the military advantage for country 1 is
small with A =~ 0. Debt capacity is sufficiently small that the slope of the revenue gap curve is
below one for all values of m; — meo. In this case, the bond market revenue gap increases only
weakly with the gap in military expenditures. As a result, there is only one point of intersection
between the solid and dotted lines, and the equilibrium is unique. Country 1 invests relatively more
in the military, wins the war in expectation, faces lower funding costs, and raises more revenue in
the bond market.

The solid gray line corresponds to the case for which there is a sizable military advantage for
country 1 so that A >> 0, ensuring uniqueness. In this case, debt capacity is sufficiently high that
the slope of the bond market revenue gap curve exceeds one in some range of m; — mo. Because
debt capacity is sufficiently large, relative bond market revenue depends more than one-for-one on
relative military spending for some range of relative military spending. However, despite this, there
is only one point of intersection between the solid and dotted lines because the military advantage
(which shifts the solid line) is sufficiently large.

Figure 3 Panel B illustrates an example of multiplicity in the case where the military advantage
for country 1 is small with A ~ 0. Recall that the value of x’ is an increasing function of A,
meaning that a small value for A facilitates equilibrium multiplicity. Because y > X/, the slope
of the revenue gap curve exceeds one for some values of m; — msg, similar to the second case

in Panel A. In contrast to that case, the exogenous advantage for country 1 in Panel B is not
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large, so the bond market revenue curve is lower than the gray line in Panel A, leading to the
emergence of multiple equilibria. Intuitively, even though there exists an equilibrium where the
exogenously stronger country wins the war in expectation and benefits from a funding advantage,
there is another equilibrium where the exogenously weaker country can overwhelm the stronger
country with a sufficiently large military investment. Bond markets rationally anticipate a higher
probability of victory for the weaker country in this equilibrium, thus providing it with a funding
advantage that reinforces its military advantage. Observe that two asymmetric stable equilibria
can be obtained even if neither country has an exogenous military advantage (A = 0). In that case,
there are two stable equilibria where either country 1 or country 2 dominates, despite the fact that
neither country has an exogenous military advantage.

While in sovereign debt models it is often possible to eliminate multiple equilibria by simply
assuming a different within-period timing, whereby the government announces the price at which
it is willing to sell its debt and the market moves after (e.g. Calvo (1988)), this is not possible here.
The reason is that the bond price in our model depends not only on the country’s own military
capacity but — through the contest function — also on that of its competitor. Modeling military
and financial dominance as interlinked hence deepens the case for multiplicity.

The examples of uniqueness and multiplicity clarify that our model is consistent with the first
and second empirical facts discussed in the previous section. The country that wins the war in
expectation in our model also benefits from a funding advantage since it faces lower borrowing costs.
Moreover, this funding advantage rises in the probability of war, holding relative military spending
fixed. This is clear from the bond market pricing equation (2) that shows that the difference
between bond prices is rising in the war probability ¢ when military spending is held constant. The
following corollary expands on these ideas by examining the complementarity between military

success and funding advantage.

Corollary 1 Consider the equilibrium comparative statics in the neighborhood of the stable equi-
librium in which country i dominates. Country i’s probability of winning the war w;(m},m*,)
and funding advantage q; — q*; both increase in debt capacity x, in the war probability ¢, the war

premium 0, and in country i’s exogenous military advantage.

The expected winner’s military and financial dominance are amplified by several features. For
example, as debt capacity increases, so does the dominant country’s ability to borrow and invest in
military capacity. This ability, in turn, increases the probability of winning the war, which reduces
that country’s likelihood of default. Thus, at higher debt capacity, international investors are
even more willing to hold the dominant country’s bonds, which increases their price and dominant
country’s borrowing cost advantage.

An analogous logic holds if the probability of war or the war premium increase. In both cases, the
dominant country’s funding advantage rises, holding relative military spending fixed. In response,
the dominant country invests relatively more in the military while the non-dominant country invests

relatively less, thus amplifying the dominant country’s military and financial dominance.
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A related observation involves the feedback loop from military advantage to funding advantage.
Consider an increase in the exogenous advantage A starting from an equilibrium in which the
exogenously stronger country is expected to win a war. Holding relative military spending fixed,
an increase in the exogenous military advantage increases the funding advantage of the stronger
country since it increases its likelihood of victory and reduces its likelihood of default. In response,
the stronger country invests relatively more in the military, which further boosts its geopolitical
and funding advantage.

We conclude our analysis of the two-period model with one final observation relating to the
fact that the cutoff x’ is a negative function of the war probability ¢ and the war premium 6,
as stated in Proposition 1. Combined with Corollary 1, this means that financial market factors
that enhance the complementarity between military and financial dominance for the exogenously
stronger country—such as higher debt capacity, war probability, and war premium—also invite the
possibility of equilibrium multiplicity, with the weaker country using financial markets to overwhelm
the stronger country. In this sense, military strength derived from the ability to borrow in financial
markets is inherently different from exogenous military advantage, which, while also enhancing the
complementarity between military and financial dominance, reduces the potential for equilibrium
multiplicity.

These observations shed light on the role that global debt markets play in generating equilibrium
multiplicity. In the absence of any debt markets, countries would be unable to borrow, they would
invest their entire endowment 7 in the military, and the equilibrium would be unique. A similar
pattern would emerge with only domestic borrowing from non-deep-pocketed investors; in that case,
both countries would borrow up to their domestic borrowing capacity and the equilibrium would
be unique.'” In contrast, in a global debt market, both countries compete jointly for resources from

deep-pocketed investors, and the possibility of multiplicity arises.

4 Infinite Horizon Analysis

We now examine our results in an infinite-horizon environment in which peace or war can occur
in every period. We begin by showing that the insights regarding equilibrium multiplicity in
the two-period model translate to a dynamic environment, in which equilibrium multiplicity now
corresponds to the multiplicity of steady states conditional on the two countries remaining at peace.
Moreover, we evaluate transition dynamics around those steady states and examine the conditions
under which those dynamics are uniquely determined. We use this characterization to delineate

conditions under which a hegemonic transition from one peaceful steady state to another is possible.

"More specifically, suppose that households have an endowment e that they can lend to the government. It follows
that in equilibrium, g;+b;x = e, with both countries borrowing maximally, and military spending equal to 7 + e. As
long as some borrowing can be done globally, the equilibrium is as in the case with deep-pocketed international
investors.
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4.1 Environment

There are periods t = 0,1, ... and three potential states of the world: peace, war with victory for
country 1, or war with defeat for country 1. The date ¢ government budget constraint of country i

under peace is
Git +mi =7 (1 — xdit) + (1 — 6) mir—1 + Gitbit — big—1 (1 — dir) .

As in the two-period model, g;; > 0 is non-military government spending, 7 > 0 is an exogenous
tax revenue, g;; is the global bond price for country ¢ bonds, b;; > 0 is the face value of one-period
debt issued at time ¢, d;; € {0,1} is country i’s default decision at time ¢, and x > 0 is a default
cost as a share of tax revenue. Note that in contrast to the two-period model, m;;, which we refer
to as military capital, is accumulated over time, with a depreciation rate of § € (0,1), so that
mg — (1 — §) mjz—1 is period ¢t military spending.

The government budget constraint under war with victory is
git +mie = T (1 — xdit) + qitbie — bir—1 (1 — dit)

where we have assumed that military capital is destroyed during war. The budget constraint under

war with defeat is

Git +mir = Qirbir — bi—1 (1 — dir) ,

where again military capital is destroyed in war. As in the two-period model, if the country loses
the war, we assume that its tax endowment is also destroyed.

The probability of war in every date is exogenous and equal to ¢ € (0,1). Country i’s prob-
ability of winning the war at ¢t + 1 is w; (mg, m—_;;), with wy (my, ma) = F (A + my — mg) and
wa (may, myy) =1 — F (A4 mq — moy) as defined in the contest function in (1).

There are overlapping generations of governments that make decisions at date ¢, where the date

t government has preferences represented by:'®

E{git + re10it41 — Tegr }-

ket1 takes a value of 1 under peace at ¢ + 1 and a value of § > 1 under war, with 6 corresponding
to the war premium as in the two-period model. I';;; takes a value of 0 under peace or war with
victory at ¢ + 1 or a value of v > 0 under war with defeat. This parameter captures the cost of
losing a war.

International investors at date t have preferences

E {Ct + /€t+10t+1} )

18f instead governments were infinitely lived, additional strategic considerations involving coordination across
countries would need to be taken into account, leading to even more equilibrium multiplicity than we highlight in
this simpler case. Because our countries are assumed to issue only short-term debt, we also rule out equilibria that
depend on expectations several periods ahead.

18



where ¢; represents the exogenous consumption of investors.
At any date ¢, both countries simultaneously choose {g;t, bit, dit }, financial markets open and

clear, and countries choose m;; to satisfy the government budget constraint.

4.2 Equilibrium

Because each government solves a two-period problem, we can solve the program by backward
induction. Under war with defeat at date ¢, country ¢ defaults on any outstanding debt by the
same logic as in the two-period model. Moreover, under war with victory or under peace, it repays
its debt only if b;;_1 < 7Y, and therefore 7y captures the maximal amount of debt a country can

borrow. For any b;: € (0, 7x], bond prices satisfy the analog of (2):
Git (Mit, m—it) = 1 — ¢ + pOw; (M, m—s) - (6)

Now consider the optimization problem of a government at date . By the same logic as in the
two-period model, under Assumption 1 that states that v — oo, it follows that g; = 0 and b; = T

for all t. The dynamic budget constraint under peace at ¢ can thus be rewritten as
mig =7+ (1 = 6) mi—1 — (¢ — ¢Ow; (M, m—it)) X (7)

The budget constraints for countries 1 and 2 can be combined, taking into account the functional

form for the contest function, and defining the gap in military capital p, = mq; — ma: to yield:

pe—(1=0)py  =71xx 90 (2F(A+p,) —1). (8)

Gap in military expenditure Gap in bond market revenue

Equation (8) is analogous to equation (5) since it states that in equilibrium, the gap in military
expenditure between countries is proportional to the gap in bond market revenue. Relative to the
two-period model, that gap in military expenditure is a function of the gap in military capital at ¢
and t — 1.

We can write the equivalent of condition (8) under war with victory for country 1 as
py =7 (1=x)+7xx 00 RF(A+ p) — 1), (9)
with an analogous condition that would hold under war with defeat for country 1:
pe=—7 (1 =x) +7x x 0 2F(A+p,) — 1). (10)

During peace at t, condition (8) defines a correspondence from p,_; to p, which may or may not be
one-to-one. During war at ¢ with victory for country 1, condition (9) defines a correspondence for

i, that is independent of history. Condition (10) defines an analogous correspondence for i, during
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war at t with defeat for country 1.1 Together, these three equations characterize equilibrium

dynamics for p,.

4.3 Uniqueness and Multiplicity

We define a steady state p,, as the level of y; to which the equilibrium converges after an infinite
sequence of peaceful states. We focus our attention on monotonically stable steady states, that is,
a steady state value of u,, for which the transition dynamics under peace defined by equation (8)

admit a monotonic transition path for y; in the neighborhood of p.

Proposition 2 There exists a debt capacity threshold X' that is a positive function of the exogenous
advantage A and the depreciation rate § and a negative function of the war probability ¢ and the

war premium 0 that satisfies the following properties:

i) If x < X/, then the steady state is unique and is monotonically stable. If country 1 does

not have an exogenous military advantage, i.e. A = 0, then the steady state is symmetric

with wy(mig,, mse,) = % If country 1 has an exogenous military advantage, i.e. A > 0,

then the steady state is asymmetric with country 1 dominating militarily and financially:

* * 1 * * * *
wl(mlss’m%s) > 55 Migs > Mogss and Q155 = 92s5-

it) If x > X/, then there are two monotonically stable steady states and one monotonically unstable

steady state. In one monotonically stable steady state, country 1 dominates militarily and
1
2
dominates militarily and financially: wi(m},,, mb.,) < &, mi, < miy,, and iy, < @,

financially: wi(m3y,, msg,) > Migs > Mo, and ¢l > Goes- In the other, country 2

Figure 4 Panel A illustrates an example with a unique steady state. The x-axis depicts the
value of p,_; and the y-axis depicts the value of p;. The solid line shows the correspondence
defined by condition (8), and the dotted line is the 45-degree line. The intersection of these two
lines is a steady state, and in this example, there is a single intersection and a unique steady state.
The logic for this result is similar to the two-period case. Because debt capacity is below Y/, the
exogenously weaker country is unable to use financial markets to overwhelm the stronger country,
and the exogenously stronger country enjoys geopolitical and funding advantages that complement
each other.

Figure 4 Panels B and C illustrate two examples with multiple steady states. In both examples,
the correspondence defined by condition (8) intersects the 45-degree line three times, with each
intersection depicting a steady state. The middle steady state is not monotonically stable, but the

steady states to the right and to the left of the middle steady state are.?’ Note that in the example

9 Throughout our analysis, we treat war as a (potentially small) reset in favor of the winner. Assuming that the
winner retains a portion of its military capacity would strengthen the winner’s post-war advantage and prevent an
apparent sign switch in the case with x > 1. Equilibrium dynamics conditional on peace analyzed throughout are
invariant to this assumption.

20The middle steady state is never monotonically stable, though the exact properties depend on the slope of the
correspondence near that steady state. If the slope is greater than one in absolute value (either positive or negative),
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in Panel B, the correspondence from p;_; to u,; is one-to-one, whereas this is not the case in Panel
C. We will return to this difference in the next subsection in our discussion of transition dynamics.

As in the two-period model, this multiplicity is facilitated by a higher probability of war, a
higher war premium, and a smaller exogenous advantage for country 1. In addition, Proposition
2 shows that a lower depreciation rate for military capital increases the scope for multiple steady
states by making it more feasible for the exogenously weaker country to accumulate military capital
over time, and thereby overwhelm the stronger country in steady state.

While not formally repeated here, the comparative statics for equilibria in the two-period model
in Corollary 1 also translate directly to steady states of the dynamic model. Hence, in a steady
state where country ¢ dominates, the steady-state funding advantage increases in the debt capacity
X, the war probability ¢, the war premium 6, and country ’s exogenous advantage. As before,
a stronger ability to tap international bond markets or a stronger exogenous military advantage

amplify the dominant country’s funding and military advantage.

4.4 Transition Dynamics

Each panel in Figure 4 depicts a monotonic transition path in the neighborhood of the monotonically
stable steady state where the exogenously stronger country dominates. The slope of the mapping
from p;_; to p; at the intersection defining such a steady state is between zero and one; thus, a
convergent transition path around the steady state exists. In the example depicted in Panel A, such
a transition path is globally unique: starting from any value of p,, multiple consecutive periods
of peace cause pu, to converge towards the steady-state value u,,. For instance, if g < g, then
1, rises over time along with the military and financial advantage of country 1. Hence, for any
initial relative military capacities, the system eventually converges to a steady state where country
1 dominates militarily and financially, and the exogenously weaker country is unable to dominate
the stronger country in the long-run. This implication extends even when war is realized, which
would act as a reset of the initial condition. Similarly, an unanticipated depreciation of military
capital, such as an unexpected loss or failure to adapt to technological progress, could lead to a
change in relative military capacity and new initial conditions. However large the reset, in this
case, the dynamics are predicted to converge back to the same steady state, and the long-term
dominant country remains unchallenged.

We now turn to transition dynamics in the more complicated cases with multiple steady states.

Proposition 3 Suppose that x > X’ so that there are two monotonically stable steady states. Then
there ewists a debt capacity threshold x" that is a negative function of the war probability ¢ and the

war premium 0 that satisfies the following properties:

no convergent transition path towards the middle steady state exists and the steady state is unstable. If the slope of
the correspondence is between —1 and 0, there exist convergent paths towards the middle steady state, but these paths
are oscillating and hence non-monotonic. These oscillating convergent paths arise only under geopolitical fragility, so
there is no reason to prefer them over the many non-convergent paths from the same initial conditions.
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i) (geopolitical hysteresis) If x < x”, then there does not exist any non-monotonic peaceful
transition path to a monotonically stable steady state, and initial conditions determine the

steady state.

ii) (geopolitical fragility) If x > X", then there exists a mnon-monotonic peaceful transition
path to each of the monotonically stable steady states, and the same initial conditions can

lead to different steady states.

Figure 4 Panel B depicts an example of geopolitical hysteresis with x' < x < x”. Since the
correspondence from p,_; to i, is one-to-one, the transition path under consecutive peaceful periods
is uniquely determined starting from any initial condition py. If pg is sufficiently high, then the
equilibrium converges to the steady state in which country 1 dominates militarily and financially.
The opposite occurs if p is sufficiently low. The middle steady state can be viewed as a tipping
point. If country 1’s relative military capacity exceeds the tipping point, convergence inevitably
leads to the steady state where country 1 dominates militarily and financially. If the relative
military capacity is below the tipping point, convergence leads to the steady state where country
2 dominates. The relative levels of military and financial dominance at a point in time therefore
determine the identity of the eventually dominant country after many periods of peace, as well
as the convergence path. Taken together, global hegemony is sticky when debt capacity is low or
intermediate, consistent with the long historical periods of dominance visible in the introductory
Figure 1.

Figure 4 Panel C depicts a situation of geopolitical fragility with x > x” > x’. There still exists
a monotonic path towards each of the monotonically stable steady states. However, there also exist
non-monotonic paths that begin within the zone of geopolitical fragility, defined as the range where
the correspondence from p,_; to p; is one-to-many. The zone of fragility is where the starting gap
in military capacity p;_ is neither too large nor too small. Within this zone, there can be multiple
peaceful transition paths leading to either steady state. In this example, the relative military and
financial dominance at a point in time need not determine the eventual identity of the dominant
country after multiple periods of peace. The zone of fragility can be viewed as a widened tipping
point, within which the system is particularly fragile, and where repeated transitions are possible.

Within the zone of fragility, the different possible equilibrium paths arise because of the inter-
action between financial markets and military capacity. Forward-looking rational investors link the
“exorbitant privilege” of the military hegemon to its military dominance. Market expectations can
change quickly, causing the erosion of a country’s previous financial and military dominance. Once
the equilibrium transitions out of the zone of fragility, it settles on a convergence path towards
a new steady state, with the new expected winner establishing greater and greater military and
financial dominance over time.

Higher debt capacity matters for this analysis because it facilitates geopolitical fragility as
opposed to hysteresis. The intuition is that when debt capacity is high, bond market coordination

around a potential victor has a greater effect on countries’ ability to raise financing, amplifying
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the effect on relative military strength. Thus, the factors that enable multiple steady states—high
debt capacity, high war probability, and high war premium—also enable geopolitical fragility.
Using this proposition, we now investigate conditions under which a hegemonic transition can
occur. We define a hegemonic transition as a transition path—which may include the realization
of war—that begins in one monotonically stable steady state but eventually converges to the other

monotonically stable steady state.

Corollary 2 Suppose that x > X' so that there are two monotonically stable steady states.
i) If x < X", then a hegemonic transition requires war.

it) If x > X", then there exists a hegemonic transition path that avoids war if the depreciation

rate 0 is sufficiently high.

The logic for the first part of the corollary stems from the first part of Proposition 3. Any path
that avoids war is predetermined by initial conditions p, thus implying that a hegemonic transition
in the absence of war is not possible. To see how war could lead to a hegemonic transition in this
case, consider the example in Figure 5, Panel A, where we have depicted a situation in which the
military advantage of country 1 is low with A =~ 0. Suppose that at date 0, the equilibrium begins in
the steady state in which country 1 dominates. Suppose that war takes place at date 1, and suppose
that country 1 loses the war. At date 1, military capital is destroyed for both countries, and the
tax revenue of country 1 is also destroyed, with p; now satisfying condition (10). Given that A =~ 0,
it follows that p; < 0, so that country 2 now dominates militarily and financially. Moreover, it
follows that any peaceful transition path necessarily converges to the steady state in which country
2 is the hegemon. This example illustrates a situation in which a hegemonic transition is made
possible by the realization of war and defeat of the exogenously stronger country, similar to the
historical transitions depicted in Figure 1.

The second part of the corollary shows that if debt capacity is sufficiently high, a second type of
hegemonic transition is possible, originating from financial markets and without the realization of
war. It directly follows from the second part of Proposition 3. To see how a hegemonic transition can
occur in peacetime, consider the example in Figure 5, Panel B under a small exogenous advantage
A = 0. Observe that in this example, the zone of fragility is sufficiently wide that it encompasses
both steady states. Suppose that at date 0, the equilibrium begins in the steady state in which
country 1 dominates. While there exists a path under peace where both countries remain in this
steady state, there also exists a path under peace that converges monotonically to the steady state
in which country 2 is the hegemon, as depicted in Figure 5. Thus, in contrast to the previous
case, a hegemonic transition need not require war. This is because country 2’s debt capacity
is sufficiently large that country 2 can fund itself in international markets to achieve eventual
dominance along some transition path. Of course, the second steady state in this example is also
in the zone of fragility, meaning that the dynamics can switch between steady states more than

once, and peaceful hegemonic transitions can occur repeatedly.
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Observe that this type of transition is facilitated if the depreciation rate of military capital, d, is
sufficiently high, ensuring that the steady states are within the zone of fragility. If the depreciation
rate is sufficiently high, both countries inherit more similar military capacity from the previous
period, facilitating a bond-market coordinated reset of the military balance. As a result, the steady
state is fragile in such an environment. This finding suggests that if the depreciation rate of military
technology rises, e.g., due to shifts away from expensive fighter planes towards cheaper replaceable
drones, then geopolitical fragility and peaceful hegemonic transitions may become possible.

While not formally modeled, stochastic shocks to military capacity could also contribute to
peaceful transition dynamics if debt capacity is above the threshold in Corollary 2. In the case
x < X", only a large depreciation shock comparable to losing a war has the capacity to induce a
hegemonic transition. Such large capital depreciation shocks are plausibly rare, associated with
profound policy failures, and likely resemble a lost war in more respects than one. By contrast,
if x > x”, even small capital depreciation shocks can have important effects. Such small capital
depreciation shocks are likely to occur much more frequently and need not involve war-like dev-
astation. If Y > x”, a small capital depreciation shock could move the system into the zone of
fragility, thereby setting the conditions for a peaceful hegemonic transition. Furthermore, if the
system is already in the zone of fragility and the steady states are not contained in the zone of
fragility, a small capital depreciation shock can move the system out of the zone of fragility and
initiate convergence towards a new hegemon. Overall, new types of peaceful hegemonic transitions
emerge above the threshold x”, and in this region smaller depreciation shocks may have long-term

effects on the nature of the eventual hegemon.

4.5 Extension: Asymmetric Debt Capacity

We now consider an extension of our model to a situation in which the two countries have asym-
metric debt capacity. This extension is motivated by the observation that Great Britain prevailed
during the Napoleonic Wars in large part because of its higher debt capacity. It is also motivated
by the question of how China’s efforts to develop its international bond markets, such as studied in
Clayton et al. (2025b), interact with its geopolitical rivalry with the U.S. To facilitate exposition,
we let A = 0 so that the only source of asymmetry between the two countries is their relative debt
capacity, and we let x; correspond to country i’s debt capacity. We let x; > x5, so that country 1
has weakly larger debt capacity.

Country ’s budget constraint taking into account that g; = 0 and b;; = 7; can be represented

analogously to equation (7) as

miy = T4 (1—=0)mi—1 — (¢ — pOw; (Mg, m_y)) TX;- (11)
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Figure 4: Steady States and Convergence in Dynamic Model

Panel A: Uniqueness
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This figure plots the correspondence from g, ; to g, under peace in (8) for three different cases. A steady state is
defined by the intersection of the curve and the dotted 45-degree line. Panel A depicts a case for which x < x’ and
there is a unique monotonically stable steady state. Panels B and C depict cases for which x > %’ and there are two
monotonically stable steady states. Panel B depicts the case of geopolitical hysteresis with y < x”. Panel C depicts
the case of geopolitical fragility with x > x”’. The arrows in each figure depict a monotonic convergent transition
path towards a steady state. The “zone of fragility” is defined as the range where the mapping from p,_; to p, is
one-to-many.
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Figure 5: Hegemonic Transitions
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This figure plots the correspondence from p, ; to u, under peace in (8) for two different cases. A steady state is
defined by the intersection of the curve and the dotted 45-degree line. Panel A depicts a case for which x”" > x > x’
and there are two monotonically stable steady states with geopolitical hysteresis. The arrows depict a hegemonic
transition during war with defeat for country 1 starting from the steady state in which country 1 dominates. Panel B
depicts a case for which x > x” > x’ and there are two monotonically stable steady states with geopolitical fragility.
The arrows depict a hegemonic transition under peace starting from the steady state in which country 1 dominates.
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Combining this equation for countries 1 and 2 yields

0
2

) O - )+ P gory ). (1)

pe— (1 =06 = <—¢+ 5

This equation shows that relatively higher debt capacity x; — Xy shifts country 1’s relative
military investment up as long as the war premium 6 is sufficiently high, acting similarly to an
exogenous military advantage in the previous section. The intuition is that if the probabilities of
winning are relatively similar, a relatively higher debt capacity increases the bond market revenue
for country 1 relative to country 2.2! The gap in the probability of winning 2F(u,) — 1 affects
military investment through the average debt capacity %, because higher debt capacity for
either country increases the spillover from the probability of winning to the gap in bond market
revenue.

We now evaluate this equilibrium condition and consider the circumstances under which there
is a unique steady state or there are multiple steady states. We consider the case where country 1’s
debt capacity is sufficiently high and weakly exceeds that of country 2, and where the war premium
is sufficiently high such that 8 > 2. Moreover, for simplicity, we consider comparative statics for
the difference in debt capacity x; — x3, holding total debt capacity x; + x» fixed. This comparative
static can be interpreted as one country deepening its financial market relative to its rival, while

global bond market depth remains constant.

Proposition 4 Suppose that x1 > X9, X1 > T%. For any given value of global debt capacity x1+Xo
there exists a debt capacity difference threshold n with the following properties:

i) If x; — x2 > 1, then the steady state is unique and is monotonically stable. The steady state
is asymmetric with country 1 dominating militarily and financially: wi(m7,g, ms,,) > %,

* * * *
M1ss > Mosss and d1ss > q2ss-

it) If x1 — xo < 1, then there are two monotonically stable steady states and one monotonically
unstable steady state. In one monotonically stable steady state, country 1 dominates militarily
and ﬁnancja”y: w1 (stsﬂmzss) > %: sts > mgsy and qfss > QSSS‘ In the other, country 2

dominates militarily and financially: wy(m},,,ms,,) < 3, mi,, <mj.,, and iy, < @3-

This proposition states that even if there is no exogenous military advantage for country 1, country
1 will dominate country 2 militarily if its debt capacity is sufficiently larger than country 2’s debt
capacity. The country with higher debt capacity endogenously emerges with lower borrowing costs,
i.e. it enjoys the “exorbitant privilege”, and is the military hegemon expected to win in a military
conflict.?? This result emerges from the complementarity between military and financial power that

we have highlighted in previous sections: Greater debt capacity supports a larger military buildup,

2IThe condition on the war premium 6 ensures that the average bond price exceeds one, so a country with an even
probability of winning raises more funding from new bonds issued than the cost of repaying last period’s bonds.

22 A corollary to this result is that, with a sufficiently high debt capacity, country 1 can dominate country 2 even
if it suffers an exogenous disadvantage with A < 0.
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which generates a funding advantage that further supports the military. This ability to dominate
country 2 is eroded if either country 2 increases its debt capacity or alternatively if country 1’s own
debt capacity is eroded. In both of these circumstances, country 2’s ability to raise sufficient funds
to overwhelm country 1 is enhanced and multiple steady states can emerge.??

We have also examined extensions that consider other asymmetries, in particular, asymmetries
in the tax endowment 7 and the war premium #. Using logic analogous to that of Proposition 4, an
increase in those asymmetries also favors the emergence of a unique equilibrium, with the country
commanding the higher tax endowment and the higher war premium dominating militarily and
financially.

Numerical Hlustration: We next provide a simple numerical illustration of the main model mecha-

nism. We consider parameter values based on the rare disasters literature, which has shown that
consumption declines historically experienced during wars and other rare disasters can reconcile
major equity pricing puzzles, such as the equity premium puzzle (Rietz, 1988; Barro, 2006). Follow-
ing Barro (2006), we assume that international investors have CRRA preferences with risk aversion
1) = 4 and suffer a proportional real consumption decline of b = 0.35 in a disaster, implying a war
discount factor § = (1 — b)~% = 5.6. We consider a baseline war probability of 1.7% annualized,
also from Barro (2006). A period length is set to T' = 6 years, matching the U.S. Treasury debt
maturity. For simplicity, we consider debt capacity equal to GDP, matching current debt-to-GDP
ratios on the order of 100% in developed countries worldwide. The depreciation rate for military
capital is set to a standard depreciation rate of 8% annualized, and the time discount factor is set
to B = 0.99 annualized. Baseline parameter values are listed in Online Appendix Table F.1.

A simple back-of-the-envelope calculation demonstrates that the U.S. hegemonic position has
substantial budget implications, consistent with persistently higher U.S. military spending. For this
simple exercise we do not solve for the full equilibrium, but simply calculate how a given winning
probability maps into the hegemon’s borrowing cost advantage and military capital accumulation
via the investor’s Euler equation and the dynamic government budget constraint. Because of the
substantial uncertainty around war probabilities and winning probabilities, we provide a range
of values. Table 2, Panel A shows calculations for our baseline annual war probability of 1.7%,
corresponding to a six-year war probability of 10%, while Panel B shows calculations for a lower
annual war probability of 0.5%, corresponding to a six-year war probability of 3%. Each row
assumes a different steady-state winning probability for the hegemon, w], and calculates the other
country’s winning probability, wi = 1 — w], the hegemon’s borrowing cost advantage, y5 — v7,
and the steady-state gap in military capacity in percent of GDP. The borrowing advantage is the
difference between continuously compounded bond yields in annualized percent, comparable to the
units in Figures 1 and 2.

The third column in Panels A and B shows that a substantial borrowing cost advantage obtains

under these parameter values even under a relatively modest winning probability for the hegemon.

23Whether the case of multiplicity involves hysteresis or fragility depends on the average of x; and y,. If that
average is sufficiently small, then the case of multiplicity admits hysteresis. Otherwise, it admits fragility.
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The last row in Panel A shows that at an annual war probability of 1.7% and a winning probability
for the hegemon of 55%, the implied hegemon borrowing cost advantage equals 0.78 percent (or
78 bps). This magnitude is in line with the hegemon’s borrowing cost advantage of one-half to
one percentage point in annualized yield units in Figure 1, Panel A.2* The implied borrowing
cost advantage still equals 26 bps in Panel B, where the annual war probability is set to a lower
value of 0.5%. Hence, war discount factors and disaster probabilities that have been successful
at reconciling the equity premium and other asset pricing puzzles can rationalize an empirically
relevant borrowing cost advantage for the hegemon.

The final column in Table 2 shows that plausible borrowing cost differentials can translate into
substantial differences in steady state military capacity. The debt-to-GDP ratio plays an important
role for the budget impact of a given borrowing cost advantage. The borrowing advantage is earned
on the stock of debt in steady state, so with a 78 bps borrowing cost advantage, the hegemon is
able to spend almost a full percent of GDP more on the military every year. For comparison,
the U.S. has persistently spent more on the military than other NATO countries by roughly two
percentage points of GDP, so this is a substantial fraction of the persistently higher U.S. military
spending.?® The revenue from such a borrowing cost advantage is also substantial in dollar terms
(0.78/100 x 27.8tn ~ 200bn at 2023 U.S. nominal GDP) compared to U.S. military spending of
roughly 1000bn. Note that it is the stock of debt-to-GDP that matters for the ability to invest
more in the military, since the borrowing cost advantage is earned on the entire stock of debt, not
just newly issued debt. Assuming an annualized depreciation rate of 8%, the differential ability
in spending cumulates into an even larger difference in the steady-state military capital stock,
amounting to 13.10% of GDP in the last row of Panel A.

Conversely, is it plausible that a difference in military capacity of 13% of GDP justifies a
five-percentage-point increase in the probability of winning, and hence a substantial borrowing
cost advantage? Federle et al. (2024) provide estimates using belligerent countries that experience
commodity windfalls. There, they find that a government revenue windfall worth 5% of GDP
increases the country’s probability of winning by 3.2%, suggesting that a difference in military
capacity of 13% of GDP might very well increase the probability of winning by as much as 13/5 x
3.2 =~ 8 percentage points. Given the large standard errors around any estimates of this kind, we
view this evidence as roughly in line with the magnitudes in Table 2. Overall, empirically plausible
war probabilities and discount factors have substantial implications for government borrowing costs
and the ability to spend on the military and vice versa.

So far, we have seen that plausible differences in winning probabilities imply empirically rele-

24While the borrowing cost advantage in our model is a risk premium rather than a convenience yield, if safe assets
also benefit from greater convenience this could further amplify the effects of our channel on borrowing costs and
military capacity. For example, Krishnamurthy and Vissing-Jorgensen (2012) estimate an average convenience yield
for U.S. long-term Treasuries of 73 basis points annualized over the period 1926-2008, of which they attribute at most
46 basis points to liquidity and at least 27 basis points to safety.

25U.S. military spending for 2023 equaled 1000bn or 3.6% of GDP according to the St. Louis Fred. For 2023,
NATO reports a median military spending-to-GDP ratio of 1.73% for Europe and Canada https://www.nato.int/
content/dam/nato/legacy-wcm/media_pdf/2024/3/pdf/240314-def-exp-2023-en.pdf.
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Table 2: Ranges for Steady State Winning Probabilities, Borrowing Spreads, and Military Capacity

Winning prob. Losing prob. Borrowing spread (%) Capacity gap (% GDP)

wy wy Yo — Y1 pt=my —my
Panel A: Annual war probability ¢ = 1.7%

0.95 0.05 7.09 117.89

0.75 0.25 3.90 65.49

0.55 0.45 0.78 13.10
Panel B: Annual war probability ¢ = 0.5%

0.95 0.05 2.37 35.73

0.75 0.25 1.31 19.85

0.55 0.45 0.26 3.97

Notes: This table shows implied borrowing spreads and steady state military capacity gaps as a
function of steady-state winning probabilities. Panel A assumes an annual war probability of 1.7%,
while Panel B assumes an annual war probability of 0.5%. All other parameters are identical across
panels. The baseline debt capacity is set to x = 1 (100% of GDP). The war discount factor is
0= (1-b)""%=560 (b=0.35 ¢ = 4) and the annualized depreciation rate is § = 8%. One period
equals T" = 6 years. The borrowing spread is the steady-state gap in continuously compounded bond

yields in annualized percent: y5 —y7 = 100 X (log(1 — ¢ + O¢prwi) —log(l — ¢ + O¢pws3)) /T, and

the steady-state military capacity gap solves u* = x 8¢ B (wi — w3)/d7, where ¢pp =1 — (1 — ¢)7,

Sr=1—(1-087 and B, = BT are the six-year war probability, depreciation, and discount factor.

vant borrowing cost differentials and military capacity accumulation. The next numerical example
illustrates how the equilibrium properties change with the underlying parameters. Figure 6 plots
fragility and multiplicity thresholds. These are scaled by a baseline multiplicity threshold, so they
should be interpreted as changes relative to a baseline.? Throughout this figure, we see that the
fragility threshold, x”, exceeds the multiplicity threshold, x’, so multiple steady states emerge ear-
lier and at lower debt-to-GDP ratios than fragility. Figure 6, Panel A shows that both thresholds
are decreasing and highly convex in the war probability, ¢, and investor risk aversion, 1. As in-
vestor risk aversion varies along the y-axis of Panel A, so does the implied war discount factor
6 = (1 —b)~%, where ¢ is international investors’ risk aversion and b their consumption drop in the
war state. A higher war probability and higher investor desire to insure against the war state tend
to enable multiplicity and fragility, and these effects are particularly strong if the war probability
is already high or if investors are highly risk-averse.

Figure 6, Panel B, shows that both the fragility and multiplicity thresholds increase with the
natural real rate, which is inversely related to the time discount factor. The intuition is that a
lower natural real rate lowers borrowing costs across the board, increasing bond market revenue
and thereby enhancing the feedback channel from bond market safety to military investment.
The military depreciation rate raises the multiplicity threshold but leaves the fragility threshold
unaffected. Intuitively, when military stock depreciates quickly (higher ¢), the exogenously weaker
country is less able to build its military capacity over time, reducing the scope for multiple long-
run steady states. Not visible in this plot is that the zone of fragility, if it exists, widens when

the military depreciation is high. Rapid depreciation of military capital, as during periods of rapid

26These scaled thresholds are invariant to the units of military capacity.
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technological change, hence favors geopolitical fragility and disfavors geopolitical hysteresis.
Figure 6: Drivers of Multiplicity and Fragility Thresholds
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Panel A plots multiplicity and fragility thresholds against investor risk aversion, 1, and the war probability, ¢.
Panel B plots multiplicity and fragility thresholds against the military depreciation rate, J, and the natural rate

r* = —log 8. Only the parameters shown on the axes are varied, while all other parameters are held constant at the

baseline calibration values. Both thresholds are relative to the multiplicity threshold, %', at baseline parameter values.
As investor risk aversion varies along the y-axis of Panel A, so does the implied war discount factor 8 = (1 — b) Y.

Figure 7 provides numerical results for the case with asymmetric countries. For the numerical
results with asymmetric countries we need to define the units that map military capacity into the

marginal winning probability, which we take from Federle, Rohner and Schularick (2024). With
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Figure 7: Multiplicity and Fragility Thresholds with Asymmetry
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Panel A plots multiplicity and fragility thresholds for country 1 on the y-axis against the ratio of country 2 to country
1 debt capacity, x5/X;, on the x-axis. Panel B plots the multiplicity and fragility thresholds on the y-axis against
the ratio of country 2 to country 1 size, 72/71, on the x-axis. This figure plots the economically relevant threshold
max{x’,x"} for the fragility threshold. All other parameters are held constant at their baseline values and are

symmetric across countries. Multiplicity and fragility thresholds are relative to the baseline multiplicity threshold,
"y

X -

these units, the implied baseline multiplicity threshold with symmetric countries, Y’, equals 60%
of GDP and the baseline fragility threshold equals 152% of GDP, suggesting that multiplicity and
fragility are empirically relevant. The figure shows that multiplicity and fragility thresholds decline
when the second country catches up in borrowing capacity (Panel A) and in real GDP or taxation
capacity (Panel B). Overall, a relative loss in debt capacity or GDP /tax base allows for multiple
steady states and fragility at lower levels of financial market depth.

5 Discussion

Our theoretical framework offers a powerful lens to analyze the conditions under which hegemonic
transitions occur, both historically and in the present. The connection between financial resources
and military success dates back at least to Ancient Greece. Athens’ naval supremacy during the
Persian Wars, for example, was made possible by a sophisticated system of tributes (Meiggs (1972)).

By the 16th century, the Habsburg Spanish Empire, spanning much of Europe, used borrowing
power to augment its fiscal capacity to sustain lengthy military campaigns. Drelichman and Voth
(2014) detail how the Spanish Crown’s access to credit through domestic and foreign lenders allowed
it to finance extensive military campaigns despite recurrent financial crises. Yet, even a highly
functional financial system could not offset fiscal imbalances arising from military setbacks, such
as the loss of the Armada in 1588, and an insufficient domestic tax base.

Subsequently, the Dutch Republic (1588-1795) illustrates the transformative power of financial

innovation even more dramatically. Despite its small size, following independence from Spain, the
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Netherlands emerged rapidly as a naval and financial power. The Dutch victory at the Battle of the
Downs in 1639 symbolized this shift, eclipsing the Spanish navy for more than a century (Rodger
(2006)). While the Dutch army was also substantial, reaching 75,000 during the 30 Years’ War, the
key feature of the Dutch Republic was its great ability to borrow, with almost all its vast borrowing
proceeds spent on the military. This was facilitated by credible debt repayment and the innovation
to earmark specific taxes for debt service ('t Hart (1993)).

After its decisive victories in the Anglo-Dutch Wars and the Napoleonic Wars (1815), Britain
in the 18th and 19th centuries enjoyed the deepest financial markets and the lowest borrowing
rates. Building on the earlier model of the Netherlands, Britain deepened its financial markets
with the establishment of the Bank of England in 1694, complemented by greater fiscal capacity
(Brewer (2002)). So great was Britain’s power that even military setbacks, such as the Crimean
War of 1853-1856, could not alter its global leadership. Global bond markets continued to treat
British debt as the world’s safest asset, even though the U.S. had already surpassed it in terms
of raw economic output before World War I (Ferguson (2006)). It was not until the far more
devastating impact of World War I—when the U.K.’s industrial base was severely diminished, and
its fiscal position deteriorated—that the U.S. started to supplant it as the preeminent global power
(Kindleberger (1973), Eichengreen, Mehl and Chitu (2018)). Through the lens of our model, the
decline in U.K. military capacity after WWI led to a reset in favor of its natural successor, the
U.S., potentially into a zone of fragility. After the volatile and sometimes violent capital flows of
the inter-war period, the further devastation of WWII induced a transition to a new convergence
path towards a U.S.-centric steady state.

Our model offers a structured approach to understanding these historical transitions and the
mix of long-run and short-run prerequisites for hegemonic transition in the future. Our model
features both persistence or hysteresis, and sudden changes or fragility. Fragility is particularly
relevant when two powers are relatively evenly matched militarily, financially, and fiscally, when
global financial markets are well-developed, and when military capital becomes obsolete at a rapid
rate. In that sense, the financial forces emphasized here are most relevant when two competing
countries are similarly large and neither one possesses an overwhelming exogenous advantage, and
when at least one country possesses deep financial markets. We therefore view it as applicable to
competition between global powers, but it can also be viewed as describing conflicts between large
regional powers, such as the U.S. Civil War. Notably, the equilibrium dynamics conditional on
peace described throughout the paper do not require “hot” military conflict.?”

In the long run, a potential successor must possess sufficient fiscal and financial capacity to
assume the role of hegemon. This capacity is largely determined by the depth and credibility of
its sovereign debt markets, including its inflation credibility. Crucially, the required threshold for

this capacity is not fixed. Even temporary increases in the risk of war or investor risk aversion

2"While the “Cold War” with the Soviet Union during the second half of the twentieth century reflected competition
between very different economic systems, some have argued that the U.S.’s superior ability to raise financing also
played a role, particularly for the U.S. military spending surge during the 1980s, which went unmatched by the Soviet
Union (Schultz and Weingast, 2003).
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can permanently change the convergence path and induce a hegemonic transition. The interwar
experience of the United States is instructive here: although the U.S. emerged from World War I as
the world’s largest creditor nation, it took time to deepen and institutionalize its financial markets
to a point where it could offer the global public goods of liquidity and safety in a credible and
consistent manner (Eichengreen (2011)).

In terms of short-run dynamics, the model underscores the importance of the war’s outcome. If
a conflict leaves the incumbent hegemon too weakened to quickly recover—militarily, economically,
or institutionally—this can create a window for a rival to assert itself. By contrast, a more limited
military engagement that does not materially impair the hegemon’s core capacities is unlikely to
produce regime change without the help of financial markets. Our framework’s emphasis on a
war’s destructive impact also means that it can be used to understand the U.K.-U.S. transition,
even though they fought as allies in both World Wars. One view is that, because the U.K. had
suffered disproportionately during both World Wars, the U.S. emerged as the dominant power.
Illustratively, the financial and economic rivalry of the U.S. and U.K. remained on open display
during the conference at Bretton Woods (Steil (2013)), where ultimately the U.K. acceded to almost
all the requests from the U.S. Going forward, our framework implies that the rate at which military
capital depreciates plays a subtle but important role. A fast depreciation rate enables transitions
coordinated by financial markets around a potential challenger. By contrast, a slow depreciation
rate means that the military might of the declining hegemon cannot as easily be challenged by a
coordination of financial markets.

Turning to contemporary geopolitics, our framework provides a structured way to assess whether
China could one day displace the United States as the world’s dominant power. Of course, this
would occur if China develops an insurmountable advantage in military technology. However, in the
absence of such a development, it could also occur if China succeeds at deepening its international
bond markets relative to the U.S., which could happen either through institutional developments
in Chinese bond markets or the erosion of U.S. bond market credibility. While China continues to
maintain substantial capital controls, it has also pursued a deliberate strategy of renminbi (RMB)
internationalization (Clayton et al. (2025b)). Notably, the establishment of the Cross-Border In-
terbank Payment System (CIPS), bilateral currency swap agreements, and the introduction of a
central bank digital currency represent bids to expand the RMB’s use in global trade and finance
(Bahaj and Reis (2020, 2022), Duffie and Economy (2022)). These developments, though still
modest in scale compared to the U.S. dollar’s dominance, indicate a narrowing gap in the financial
infrastructure that could support a future hegemonic role.

Meanwhile, developments within the U.S. raise important questions about its long-term fiscal
and monetary policy. The bond market turmoil of late 2024 and spring 2025—attributed in part
to the actions of so-called “bond market vigilantes”—has amplified concerns over the credibility
of U.S. fiscal policy. Should these pressures force a shift toward austerity, our model suggests
this could trigger a reinforcing cycle of declining military expenditures, reduced strategic influence,

and higher sovereign borrowing costs. Together, these trends could create space for an eventual
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hegemonic transition.

Importantly, our model does not prescribe that such a transition must be violent, in contrast
to the historical transitions described earlier in this Section. In that sense, our framework provides
out-of-sample predictions. When the perceived risk of war is high and investor risk premiums
are elevated, it is possible for a peaceful transition of hegemonic power to occur, especially if
global financial market participants can freely exchange assets issued by each potential hegemon,
in this case in both U.S. and RMB bonds. The framework hence lends credence to the notion
that the U.S.—China relationship may lead to a hegemonic transition even in the absence of violent
confrontation, though it is too early to tell whether the gap between U.S. and Chinese financial

markets will narrow sufficiently to facilitate such a transition.

6 Conclusion

We have presented a simple dynamic model in which geopolitics and international bond markets
interact. The model is consistent with the three empirical facts: militarily stronger countries have a
funding advantage, this advantage rises with geopolitical tensions, and war losers experience higher
devaluation than victors.

A key insight of our model is that financial market factors such as greater debt capacity and a
higher war premium act as a double-edged sword. They can amplify the stronger country’s military
and financial dominance. However, this complementarity also gives rise to multiple steady states as
well as geopolitical fragility, whereby even the exogenously stronger country can lose its hegemonic
status if the weaker country is supported by financial markets. This insight can explain Great
Britain’s rise to power at the beginning of the nineteenth century. And it highlights the risk that
the U.S. faces today if China’s debt capacity rises through the internationalization of its currency,
or if the U.S.’s credibility in international bond markets becomes imperiled by government policies
that erode it. Our model also shows that while hegemonic transitions can occur in the aftermath
of wars, peaceful bond market-led transitions are also possible when both countries have very high
debt capacity. Peaceful hegemonic transitions are particularly relevant during periods of rapid
technological progress, when existing military capacity becomes obsolete quickly, and investment
in military capacity can have long-term repercussions.

Our analysis opens up several interesting directions for future work at the intersection of inter-
national finance and conflict. While we have verified the robustness of our results to an endogenous
war probability, a fruitful area of research going forward could be to understand how the deci-
sion to go to war might be affected by the perception of an eroding financial advantage. Finally,
monetary-economic unions and military coalitions could lead to further interactions between mul-

tiple countries and bond markets.
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Appendix

A  Proofs
A.1 Proof of Proposition 1
We define
X(A,6,7.0) = ﬁ;(;)a (A1)
where k™1 is the inverse function of
h: [2,00) = [0, 00), (A.2)

h(z) = —2tanh! (R) —i—xR. (A.3)

Here tanh : (—oo,00) — (—1,1) is the hyperbolic tangent function. Differentiating h gives

di;(;) = 4J1- ; Yz € [2,00) . (A.4)

Here, we used that % tanh(z) = 1 — tanh?(z). This implies that h is a strictly increasing function

[2,00) — [0,00), so its inverse A1 [0, 00) — [2, 00) exists and is also strictly increasing. We therefore
have that x'(A, x, ¢, 7,0) > %, %4 > 0, % <0, % <0, and % < 0.

Now suppose that x < x/, i.e. we are in case i). Rearranging equation (5) and defining the
effective difference in military strength z = A + mj1 — mo, any equilibrium must be a zero of the

function
h(z) = —A+z—xér0(2F(2) —1) = —A+ 2 — xér6 tanh (%) , (A.5)

The derivative of h with respect to z is

d]Zl(zZ) - 1- XQ;TG (1 tank? () (A-6)

Since —1 < tanh(z) < 1 and tanh(z) — =1, it is clear that h(z) goes from —oo to co. There

Z—r 00
are two sub-cases to case i). If y is sufficiently low that x < x/(0,¢,7,0) = %, then 0 < d};(zz) <1

almost everywhere and h is strictly increasing, showing that the equilibrium is unique.
Next, consider the sub-case where ¥ < x’ but y > %. Local maxima and minima are roots of

dh(z) =0
zy = +2tanh? <1/1 - X¢279> . (A.7)

dz
Hence, there exist exactly two local extrema. Because h goes from —oco to oo, the lower root, z_, is
a local maximum and the upper root, z*, is a local minimum. Substituting for z_ and using that
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tanh(—z) = — tanh(z) the height of the local maximum is

] / 2 / 2
h(z—) = —A+ (—2tanh ! ( 1- X¢79> + xop16, /1 — X¢79>. (A.8)

h(x¢70)

Because x < X’ the local maximum is negative, implying that h crosses zero only once and the
equilibrium is unique.

If in addition A = 0 then h(0) = 0, implying that the unique equilibrium is given by z* = 0.
Conversely, if A > 0, then h(A) < 0, and since h RS the unique zero satisfies z* > A, implying

that wi(m},m3) > &, m} > m3 and ¢} > ¢;.

Now suppose that y > X/, i.e. we are in case ii). Equation (A.8) then implies that h(z_) > 0.
Because country 1 is assumed to have a weak exogenous military advantage, i.e. A > 0, we have
h(0) < 0. With z_ < 0, h going from minus to plus infinity, and h having exactly one local
maximum at z_ and one local minimum at z; it follows that h crosses zero exactly three times,
and there are three equilibria.

Label the equilibria z!* < 22* < 23*. Since z_ is a local maximum and z, is a local minimum
of h, we have that z'* < 2. < 0 and 2** > z; > 0 implying that wy (m}(z"*), m3(2"*)) =

3 tanh (le*) + 3 < 3 and wy (m}(2>*),m3(23*)) = & tanh (ZgT*) + 3 > 1. With wa(m},m}) =
1 —wi(mj, m%) and the bond pricing equation (2), the remaining inequalities follow.

Employing an asymptotic stability concept, where the bond market sets prices in alternation
with governments choosing military investment, an equilibrium is stable if and only if the slope of

the bond revenue function at the equilibrium is below one in absolute value. Because tanh(le'*) <

tanh(%) < tanh(%*) < tanh(%) < tanh(z%*), and zy4 are zeros of (A.6) and tanh is between zero
and one, it follows that

%79 (1 — tanh? (%)) <1, X%TH (1 — tanh? <Z3T*)) < 1 and %79 (1 - tanhz(Z%’*)) > 1, i.e. the

slope of the bond revenue function with respect to m; — ms is greater than one at z>*, but less
than one at z'* and z3*. B

A.2 Proof of Corollary 1

Suppose that country 1 is dominant in equilibrium, meaning that wq(m}, m3) > % Further assume
Zfi > 0 from

that the equilibrium is stable. We start by proving the statement for . Note that
equation (1) and MET_{I;) > 0 from equation (2), so it is sufficient to prove that % > (0. We totally

differentiate the equilibrium condition h(z*) = 0 with respect to # and use the implicit function
theorem:

dz* x¢T tanh (%)

BT 1= Ixor0 (1—tant® (Z)) (4.9)

The denominator in this expression is positive because we are in a stable equilibrium and the
numerator is positive because country 1 is dominant, implying that tanh (%) = 2wi(mj,ms5)—1>
0. If country 2 is dominant in equilibrium, everything is reversed. The proofs for xy and ¢ are
analogous.

Finally, totally differentiating the equilibrium condition A(z*) with respect to the exogenous
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military advantage A gives

dz* 1
- = Al
IA T T lyerd(1—ta? (3)) (4.10)

Because the military advantage of country 2 equals —A, this proves the comparative static with
respect to the exogenous military advantage for both countries. Il

A.3 Proof of Proposition 2
Define the threshold

Sh (A)
X, (Aa ¢777036) = 7(7 (All)
TPO
where the function h [2,00) — [0,00) is defined as in Appendix Section A.l. Because h is strictly
increasing, it is clear that y/ > ;—7‘?9, ‘%‘ > 0, % <0, ‘% <0, % <0, %‘5, > 0.
With an abuse of notation, a steady state is a zero of the function

h(z) = 6(z— A) — Tx¢0 tanh (%) . (A.12)
The remainder of the proof for cases i) and ii) is analogous to Appendix Section A.1. W

A.4 Proof of Proposition 3

Define the threshold

2
7
= —. A.13
TPl ( )
The threshold x” has the following properties: % <0, % <0, C%H < 0.
Suppose we are in case i), i.e. x < x”. Define again z; = p, + A as the effective relative military
capacity of country 1. The equilibrium mapping (8) can be written as

zi-1 = H(z), (A.14)
— ftanh (%) — 6A
H(y) = “—Txoftan (3)-04 (A.15)
1-96
Taking the derivative
TXxPO z
dz 1-6 '

Because x < x” and tanh is bounded between —1 and 1, it follows that H is strictly increasing
and hence one-to-one. As a result, any transition path must be monotonic and the steady-state is
uniquely determined by the initial conditions.
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Now, suppose we are in case ii). In that case, %(z) < 0 for all z € (z,z), where

z = —2tanh1< 1_x¢279) (A.17)
z = 2tanh_1< 1x<§70>' (A.18)

For any z,_; € (H(Z),H(z)) there exist multiple z; such that (A.14) is satisfied, and we call this
interval the zone of fragility. Hence, there exists at least one z;—1 such that z; could take multiple
values.

Next, we show that there exists a z;_1 such that z; can take multiple values and z; — z;_1 can
take either sign. To prove this, we show that the middle steady state lies in the zone of fragility.
The local extrema of h(z), defined in equation (A.12), are given by

B = 2
zy = Z2tanh ( 1 <ol ) (A.19)

Because the middle steady state, 22, satisfies z2_ < 2%* < 2z, and § < 1 it follows that z < z%* < Z
and H(z) > H(2*>*) = 2%* > H(z ) This proves that the middle steady state lies in the zone of
fragility.

We next show that there exists a non-monotonic transition path within an arbitrarily small
neighborhood of 2%*. We know that there exists € > 0 such that (2%* — €, 2%* + €) lies entirely in
the zone of fragility. Since H intersects the 45-degree line at z>* it follows that there exists a z;_1
within this neighborhood such that z; — 2>* and z; — z,_; can take either sign. Hence, there exists
at least one non-monotonic transition path and transition paths need not be unique.

Since h'(2%*) < 0 we know that 2 ( Do If-1< dH(Z AHE) ) the middle steady state 22
is unstable. If z; jumps above 22 * there exists a Convergence path to 23* and for z; < 2%* there
exists a convergence path to P

If %Zj*) < —1, the middle steady state is stable but transition paths converging to it are
non-monotonic. Because H~! is downward-sloping at z%*, from within a neighborhood of z%*, it
is hence possible to jump to three different values for z;, one of which is on the upper portion
(z,00) and one of which is on the lower portion (—o0, z) of the curved line in Figure 4, Panel C.
If 2; € (2,00) there exists a transition path leading to 2%*, while if 2; € (—oc,2) there exists a
transition path to z'*. This proves that there exists a non-monotonic transition path to each of
the monotonically stable steady states. B

A.5 Proof of Corollary 2

Corollary 2 follows from Proposition 3. Only the statement about discount rates in ii) requires
an additional proof. Because we want to take the limit as § — 1 while ensuring that x > x’ and

(A)

x > x” throughout, assume that y > b > x”. By continuity, as § — 1 the zeros of h defined in

(A.12) converge to those of h=!. This shows that z1* and 23* are bounded as § — 1. Conversely,
the region of fragility equals

(HE)H) = (_ A _B(ngne),_ A +ﬁ(X¢T¢9)>’ (A.20)

1-96 1-946 1-96 1-946
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whose left bound goes to —oo and the right bound goes to co. This shows that for § sufficiently
close to one, all three steady states lie within the region of fragility. B

A.6 Proof of Proposition 4

A steady state is a zero of the function

h(z) = dz— (—(Z) + gb20> T(X1 — X2) — ¢97% tanh (%) . (A.21)

By analogy to Proposition 2 there exists a unique steady state with country 1 dominating if
R AN o0
h (25> < 3 <—¢ + 2> (X1 —Xx2)» (A.22)

where h : [2,00) = [0, 00) is the same strictly increasing function as before. The condition x; > wa

ensures that A has a local maximum and a local minimum for any value of x5 and that h is defined
on its argument.

Define the threshold 7
~ xX1+x2 T
()
ﬁ- (A-23)
e g
By continuity of A, it then follows that the steady state is unique if X1— X2 >n, butif x; —x9 <n

there are two monotonically stable and one not monotonically stable steady state. The remainder
of the proof for cases i) and ii) is analogous to Appendix Section A.1. B
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