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1 Introduction

Throughout history, international trade and finance have been dominated by a few currencies.
In the colonial era, the Dutch florin and the French franc circulated widely until the British
pound sterling emerged as the leading global currency. The dollar later assumed this role with
the Bretton Woods system, though other reserve currencies, such as the pound, the Japanese
yen, and eventually the euro, also played significant roles (Eichengreen, 2019).

While contingent events, like the Bretton Woods agreement, shaped the international mon-
etary system, economic fundamentals and government policies mattered just as much. Issuers
of dominant currencies have typically been large economies with substantial fiscal capacity, such
as Victorian Britain or the postwar U.S. Even the small Dutch economy of the 17th and 18th
centuries had financial markets that supported extensive private debt issuance. Once a currency
becomes dominant, its international status typically persists for decades.

This paper examines how economic fundamentals, government policies, and historical contin-
gencies shape the international circulation of currencies. In the long run, which countries’ curren-
cies are most likely to circulate globally? Can governments adopt fiscal or monetary policies to
internationalize their currencies? Are international monetary regimes with multiple competing
currencies stable, or does the world economy tend towards an equilibrium with a single dominant
currency? Under what circumstances can a dominant currency lose its status?

To address these questions, we adapt the New Monetarist framework (Lagos and Wright,
2005) to a canonical multi-country setting (see also Matsuyama et al., 1993, and Wright and
Trejos, 2001). The model emphasizes money’s role as an international medium of exchange,
with each country’s government bonds potentially used for international trade.! The model
incorporates three types of international monetary regimes: a “classical” equilibrium without an
internationally accepted currency, a “dominant-currency” equilibrium where one country’s bond
circulates globally, and a “multipolar” equilibrium where multiple bonds coexist as international
currencies.

In our model, the demand for a currency is determined by its liquidity in international trade
(how widely accepted it is) and its liquidity premium (the cost of holding that currency relative
to an illiquid asset). Our assumptions, described in greater detail below, imply that the liquidity
of currencies may differ because agents always accept their domestic currency, but they do not
necessarily accept foreign currency. We endogenize each currency’s liquidity in international trade
by assuming that foreign agents must pay a (realistically small) fixed cost to accept it. Strategic
complementarities emerge naturally from the model: an increase in the global acceptability of a
country’s bonds enhances demand for that currency, increasing the benefit of accepting it. Hence,

dominant-currency equilibria in which only one currency circulates internationally often arise in

!The study of which commodities serve as media of exchange dates back further. Kiyotaki and Wright (1989)
introduced one of the first models examining how the medium of exchange is determined in equilibrium.



the long run. Governments can compete to internationalize their currencies by offering attractive
real returns on their nominal debt (i.e., a low liquidity premium): to do so, they must back their
debt with taxes rather than seigniorage. However, countries are not on equal footing in this
competition: larger countries have a natural advantage, as foreign agents expect higher chances
of trading with domestic agents who accept that currency.

Our benchmark model features several countries, each populated by two agent types: buyers
and sellers. Time is continuous. Agents trade continuously in a centralized market (CM), where
intermediate input goods sourced from each country and labor are aggregated to produce final
output. Governments issue nominal bonds, set nominal interest rates, and levy taxes on domestic
agents in the CM. The main departure from canonical models concerns trade in intermediate
goods. Instead of being traded in Walrasian markets, they are traded in a search-and-matching
market where money is essential (the decentralized market, or DM). Agents meet at random in
bilateral, anonymous meetings, where sellers from each country produce input goods for buyers,
who bring them back to their domestic CM. The assumption that money is essential is motivated
by evidence that limits to contract enforcement in international trade create the need for cash in
advance or bonds posted as collateral in trade finance (e.g., Antras and Foley, 2015).

A critical assumption concerns the acceptability of currencies in DM trade. By default,
sellers recognize only their domestic currency, which implies they are unwilling to accept foreign
currency. Thus, a country’s bonds are more frequently accepted when purchasing input goods
from that country. Imperfect recognizability is a common abstraction in the literature (Lester
et al., 2012) that captures various reasons individuals or firms may not accept foreign currencies,
such as overhead costs of hiring staff to manage currency exposures, legal tender restrictions, or
compliance costs. Furthermore, this assumption is key to resolving the usual Kareken—Wallace
indeterminacy (Kareken and Wallace, 1981).

These administrative costs of accepting foreign currencies motivate our second key assump-
tion: sellers must incur a fixed cost to recognize a foreign currency. When doing so, they take
into consideration the discounted future gains from trade they will earn by trading with buyers
who hold that currency. All else equal, sellers will be more willing to pay this cost for currencies
widely held internationally, since doing so offers greater future trade opportunities. Crucially, we
do not assume that these costs are high: when we calibrate the model, we find that the costs of
recognizing foreign currencies are on the order of a few basis points (bp) of total trade quantities.

We derive our analytical results in a special case of the model with two countries: Home
and Foreign. We begin by characterizing buyers’ portfolio decisions, taking the liquidity of each
currency as given. Then, we demonstrate our key results on the complementarities in sellers’

decisions and the stability of dominant-currency regimes.

2 Alternative approaches include Gomis-Porqueras et al. (2017), who introduce counterfeiting threats in a two-
country model to address indeterminacy.



The key forces determining buyers’ demand for each type of bond are (i) their demand for
each country’s input good, (ii) the probability that each currency will be accepted in trade, and
(iii) the liquidity premium on each currency (i.e., the real return on an illiquid bond minus the
real return on the corresponding government’s nominal bonds). Agents have a home bias in their
demand for input goods, which naturally translates into a home bias in portfolio composition.
Nevertheless, agents may tilt their portfolios towards a foreign currency if that currency has a
low liquidity premium or is widely accepted (e.g., if the foreign country is large or its currency is
widely recognized globally).

Three types of international monetary regimes may emerge. First, in the “classical” regime,
most sellers in each country accept only domestic currency. All buyers then hold a diversified
portfolio of bonds, since they wish to purchase both Home and Foreign inputs. This regime
corresponds to the one studied in most cash-in-advance models (e.g., Lucas, 1982; Svensson,
1985). Second, there are “dominant-currency” equilibria in which one currency is widely accepted
internationally, so that the currency’s share in trade settlement exceeds the domestic economy’s
share of trade in goods (Gopinath and Stein, 2021). Agents in the dominant-currency country
hold only their domestic currency, whereas agents in other countries hold the dominant currency
and may also hold their own currency. Finally, there is a “multipolar” regime in which agents
hold only their own currency (given home bias in portfolio holdings), and all currencies circulate
internationally.

We first examine how the international monetary regime depends on economic fundamentals
and government policies, specifically the relative size of the two countries and the liquidity pre-
mium on each currency. A lower liquidity premium (i.e., a higher real rate of return on its debt)
can help to internationalize a currency: high rates of return induce foreign investors to substitute
towards a currency to meet their liquidity needs. Governments can target a high real rate of
return on their debt by setting a high nominal interest rate relative to the growth rate of nominal
liabilities: the gap between the two pins down how much of the interest bill must be tax-financed
rather than covered by seigniorage. A larger country size also favors the circulation of its cur-
rency. For example, when Foreign is small relative to Home, Foreign agents are more willing to
hold Home bonds, anticipating future trade opportunities with Home agents. Conversely, Home
agents see fewer opportunities to trade with Foreign agents. That is, large economies can issue a
dominant currency despite a high liquidity premium on their debt, e.g., the U.S. today or Britain
at the turn of the 20th century (Chen et al., 2025).

We then turn to sellers’ decisions to accept non-domestic currencies in order to study the
determinants of currency dominance in the long run. The key insight here is that there is
a natural two-way strategic complementarity between buyers’ decision to hold a currency and
sellers” decision to accept it. Namely, the returns to accepting a foreign currency are higher

when global holdings of that currency are larger, and global demand for it is greater when it



is more widely accepted. For example, a Foreign seller’s decision to recognize Home currency
enhances the liquidity of Home bonds, thereby increasing demand for them. In turn, greater
global holdings of Home currency raise the benefits of recognizing it.

These strategic complementarities have crucial implications. We demonstrate that there are
no stable equilibria in the “classical” regime where all agents hold a diversified portfolio of
bonds (except for the trivial equilibrium where the cost of accepting non-domestic currency
is so high that no agent chooses to do it). The only non-trivial stable equilibria are dominant-
currency equilibria (if the cost of recognizing non-domestic currency is intermediate) or multipolar
equilibria (if the cost is small). The instability of classical regime equilibria implies that the
long-run outcome may be very sensitive to initial conditions: a small change in policy (e.g., a
small decline in one currency’s liquidity premium) can lead to a different dominant currency
in the long run. Once a dominant currency has emerged, though, it is difficult to dethrone:
dominant-currency equilibria are stable, so they cannot unravel from small changes in policies or
fundamentals.

Finally, we calibrate the model to assess the quantitative importance of this mechanism and
the dynamics of currency competition in counterfactual scenarios. We study an extended setting
with three regions: the U.S., the euro area, and the rest of the world (RoW), focusing on sellers’
decisions in the RoW to accept dollars or euros. We find that the forces driving the world
economy towards a dominant-currency equilibrium survive quantitatively, even in the extended
setting.

Our first counterfactual experiment considers whether a dominant currency may lose its status
if the world economy enters a “trade war” in which the U.S. imposes tariffs on imports and
other countries retaliate via reciprocal tariffs on U.S. exports. We find that even with high and
persistent tariffs (e.g., a permanent 30% tariff), the dollar maintains its dominance. The reason is
that, even as trade with the U.S. declines, agents in Europe and the RoW continue to hold dollars
to trade with each other. The failure of tariffs to destabilize international monetary arrangements
is consistent with historical evidence: dominant currencies have maintained their status during
eras of protectionism and volatility in international trade. Moreover, even if the dollar were
to lose its dominant status, the real effects on trade would be quite modest. Quantitatively
relevant parameter values imply a liquidity premium of less than 50bp and international holdings
of domestic bonds not exceeding 50% of GDP. Hence, the “exorbitant privilege” can finance a
stream of imports equal to at most 0.25% of GDP.

The second counterfactual experiment considers the fiscal version of the “Triffin dilemma”
(Bordo and McCauley, 2018), which dictates that as emerging economies grow, a single developed
economy will not have the fiscal capacity to meet the entire world’s demand for liquid assets,
prompting a shift to a multipolar system. We assume that the RoW grows faster than the U.S.

and the euro area. The dollar begins as the dominant currency, but the U.S. must lower the



interest rate paid to bondholders if the interest burden on its debt exceeds its capacity to tax
domestic agents. We find that although growth in the rest of the world may push the U.S. up
against fiscal constraints, the resulting increase in the dollar liquidity premium does not prompt
a broad shift away from dollars and into euros. Network externalities are strong enough that the
dollar remains dominant despite lower returns on dollar-denominated assets.

Our final quantitative experiment asks whether China’s economic rise could reshape the in-
ternational monetary system. We introduce China as a fourth region in the global economy
with its own currency, the renminbi. Motivated by China’s recent efforts to better integrate
its financial system with the global economy, we first consider a policy under which China ex-
pands its payment network (as it has done with CIPS). In our model, this policy amounts to
providing Chinese agents with faster matching technology. We find that, absent an improved
matching technology, the introduction of the renminbi into global markets (i.e., capital account
liberalization) is insufficient to significantly reduce the dollar’s share of global trade settlement
and international reserves. However, the expansion of China’s payment system could increase
the renminbi’s share of global trade and reserves, making it a secondary international currency
while the dollar remains dominant. Second, we consider a policy in which China’s government
attempts to compete by shifting out its bond supply curve, thereby cutting its liquidity premium
in half. This strategy is more successful: the renminbi’s share of international reserves climbs to
rival the dollar’s.

Our paper is related to the literature on how currencies compete internationally as media of
exchange. Building on earlier models (Matsuyama et al., 1993; Zhou, 1997; Wright and Trejos,
2001; Head and Shi, 2003; Camera and Winkler, 2003), we develop a tractable two-country
model with divisible currency and no restrictions on portfolio holdings. We show that the model
can be extended to address various international finance issues. Zhang (2014) also presents a
two-country model with divisible currencies. Baughman and Flemming (2023) build on Zhang
(2014) to develop a model of backed international currencies to study the role of stablecoins
in cross-border payments. Madison (2024) examines fiscal policy and currency substitution in
a domestic economy. In these papers, our contribution is to characterize the dynamics of the
international monetary system analytically and to evaluate quantitatively scenarios that could
alter international payment arrangements.

Our work also engages with studies of the emergence of “dominant” currencies. Gopinath
and Stein (2021) emphasize unit of account frictions, arguing that strategic complementarities in
trade invoicing and private debt denomination drive dominance. Farhi and Maggiori (2018) and
Clayton et al. (2024) analyze currency competition as stores of value through reputation games,
whereas Pflueger and Yared (2024) study the interaction between reserve asset competition and
great power conflict.

Our model instead focuses on long-term competition between currencies as media of exchange,



asking which fundamental forces lead a currency to dominate as a liquid asset. This focus reflects
historical precedents such as the Venetian ducat and Florentine florin, which were favored for
their ease of storage and transport. Two important papers make related points. Chahrour
and Valchev (2022) demonstrate how strategic complementarities in the choice of collateral can
lead to the emergence and persistence of a dominant means of trade finance and study the
interactions between patterns of trade and the dominant currency. Coppola et al. (2023) present
a stylized theoretical model in which thick market externalities can create a dominant currency
for cross-border debt settlement, focusing mainly on the role of fiscal policy in determining the
dominant currency. We view our contribution as complementary. By endogenizing the medium of
exchange in an otherwise canonical international monetary model, we can examine how a range of
counterfactuals related to trade, finance, and monetary policy shape the international monetary
system and its dynamics in general equilibrium.

Finally, our paper is connected to the broader literature on the “exorbitant privilege” of the
U.S. (Gourinchas and Rey, 2005; Gourinchas and Rey, 2022). Gourinchas and Rey (2007) doc-
ument how low returns on U.S. debt sustain trade deficits. Caballero et al. (2008) and Maggiori
(2017) model the emergence of exorbitant privilege in contexts of global financial imbalances.
Jiang (2024) explains the cyclical behavior of dollar convenience yields and U.S. debt returns,
while Jiang and Richmond (2023) study a global fiscal cycle of reserve currency competition. In
our model, the larger country enjoys an exorbitant privilege by internationalizing its currency
while paying low interest rates. It also sustains persistent trade deficits by raising seigniorage
revenues from foreign agents.

The rest of the paper is organized as follows. Section 2 introduces the model, and Section 3
derives the equilibrium conditions. Section 4 restricts the model to a two-country environment
and presents the main analytical results on international monetary regimes, comparative statics,
and the stability of dynamic equilibria. Our calibration and counterfactual exercises are presented

in Section 5. Section 6 concludes. The Appendix contains all proofs.

2 Model

This section introduces a general model of the international monetary system. Each country’s
government issues bonds that circulate as media of exchange both domestically and internation-
ally. The key assumption that differentiates our model from canonical international monetary
models is that agents cannot always recognize foreign-currency bonds. Instead, we endogenize
the degree to which each currency is accepted internationally. We outline the model and derive
its equilibrium, setting the stage for analyzing the conditions under which currencies circulate
internationally.

Setting. Time is continuous and infinite, ¢ € [0, 00), and there is no aggregate uncertainty.



The global economy consists of J regions indexed by j. The global population is normalized to
one, with a fraction & of agents residing in region j. Each region’s population is split equally
between two types of agents: buyers and sellers. There is a global centralized market (CM) in
which trade occurs continuously in a Walrasian setting: goods are traded within regions, while
assets can be traded across regions. International trade in goods occurs in pairwise meetings
in which agents match at random, according to a Poisson process described below. We refer to
these meetings collectively as the decentralized market (DM).?

There are N < J governments, corresponding to regions j € {1,..., N}, that conduct fiscal
and monetary policy. Governments levy taxes on domestic agents and issue bonds denominated
in their domestic currencies. This structure permits monetary unions as well as situations in
which a region lacks its own currency. For example, in our quantitative model, there is a region
(the “rest of the world”) in which agents choose whether to accept dollars or euros.

Technology. Production takes place in two stages. The first stage occurs in the DM, where
bilateral meetings arrive according to a Poisson process with rate A. Trading partners are drawn
uniformly at random from the world population; so, conditional on a meeting, the probability that
an agent’s trading partner is from region j is & (the assumption of uniform matching probabilities
is analytically convenient but not essential to the main results). In DM meetings, a region-i seller
can produce a region-i raw input good z; at a linear disutility cost. A region-j buyer can convert
region-i raw inputs one-for-one into an intermediate input good xf .

The second stage of production takes place in the CM. In each region j, inputs purchased
by region-j buyers from other regions are aggregated into a composite intermediate good X/

according to the CES production function

o

. J .1 o=1\ o—1
X,?:(Zwi“wit“) , 0
=1

where o > 0 is the elasticity of substitution across intermediate inputs (analogous to an Arm-

ington elasticity) and wg > 0 denotes region j’s expenditure weight on region-i inputs, with
J .
Sw! =1 for all j.1
i=1
Competitive firms then aggregate intermediate inputs and labor, supplied by domestic agents,

into final output using a Cobb-Douglas production function:

o

; T
yi=Xi 4, (2)

where 1 — a € (0,1) denotes labor’s share of output. Goods cannot be traded across regions or

3The continuous-time version of the Lagos-Wright model is developed in Choi and Rocheteau (2020).

R
“When o = 1, we take limits and set X] = [] xftwl.
i=1



physically invested in the CM. As a result, the resource constraint in each region is

d =y, (3)
where CZ denotes consumption in region j.

Preferences. Agents derive utility from consumption and disutility from labor in the CM
and from producing raw inputs in the DM. As is standard in New Monetarist models, we assume
that agents have CRRA preferences over consumption and suffer linear disutility from labor.

Let {T},}°°; denote the (countable) set of times at which an agent enters the DM. The lifetime

utility of a region-j agent is then:

J i —pt a7 —1 S —pTy,
U :]Eo (& ﬁ—gt dt—Ze 2T | -
0

k=1

Here, 27, denotes raw inputs produced in the DM, ¢; is individual consumption of region j’s final
good, and ¢; is labor supplied in the CM. The parameter p > 0 is the subjective discount rate,
and v~! > 0 is the intertemporal elasticity of substitution.’

Assets and the CM. In the CM, there are Walrasian markets for labor, intermediate inputs,
final output, and financial assets. Since goods cannot be traded across countries in the CM, input
and final-good prices may differ across countries. Final output in region ;7 = 1 is used as the
numéraire, and q{ denotes the real exchange rate, defined as the price of region j’s final output
relative to that of region 1. In region j, region-i intermediate goods xi trade at price qf ft, and
wages are qg wf, so that wft and w{ are input prices and wages measured in units of domestic
output.

There are two types of financial assets in the world economy: nominal bonds denominated
in currencies n € {1,..., N} and privately issued illiquid, risk-free debt in zero net supply.
Illiquid bonds can be viewed as privately issued financial claims in international markets, such as
corporate debt or equity. A bond issued by government n pays an instantaneous nominal interest
rate ¢} dt. The price of currency-n bonds in the CM is denoted by ¢}, so the real return on
currency-n debt is:
er

n

n __.n
ry =1 +

where a dot denotes a time derivative. Illiquid bonds pay a market-clearing real interest rate
r. dt.

The DM. In the DM, buyers and sellers are anonymous, with private trading histories,
making a medium of exchange essential. Buyers and sellers negotiate the terms of trade according

to a Nash bargaining protocol, in which the buyer has a share 6 € [0, 1] of the bargaining power.

When 7 = 1, we take limits and set the utility of consumption equal to log(c;).



Following Zhang (2014), we break the indeterminacy result of Kareken and Wallace (1981)
by assuming that sellers always recognize their domestic currency but cannot always recognize
non-domestic currencies. Specifically, only an endogenous fraction 47, € [0, 1] of region-j sellers
can recognize currency n, with o)), = 1 for all n < N and all ¢. Under this assumption, currencies
are imperfect substitutes and can therefore earn different rates of return: each currency is more
liquid when purchasing the corresponding region’s input good.

Formally, imperfect recognizability means that sellers cannot distinguish genuine units of non-
domestic currency from counterfeits. This assumption captures a range of institutional frictions
that make accepting foreign-currency payments costly, including compliance and legal costs, the
need to manage currency risk, or, simply, a lack of familiarity with a foreign currency. Asin Lester
et al. (2012), we make the analytically convenient (though strong) assumption that counterfeit
currency can be produced at no cost, which implies that sellers will never accept a currency they
cannot recognize.®

We endogenize currency recognizability by assuming that sellers can make a fixed-cost invest-
ment to recognize a foreign currency in the future. Specifically, for each n, there is a technology
that allows region j # n sellers to recognize that currency. According to a Poisson process with
rate (, a region-J seller receives an opportunity to pay a utility cost x to obtain this technology, or
to maintain an existing investment.” A seller who invests can recognize currency n until the next
such event, at which point the existing investment expires. As a result, the fraction of region-j
sellers who recognize currency n evolves according to

S,it = ]Zt - C(sZLta (4>
where I7,dt € [0, (dt] denotes the measure of sellers who choose to incur the utility cost at time t.
The recognizability friction applies only to sellers in the DM. Agents can trade currencies freely
in the CM, and buyers can carry any currency into the DM without investing in the technology.

Importantly, in the calibration, we find that the utility cost x required to generate meaningful
results is realistically small. Thus, even modest administrative frictions to accepting foreign
currencies are sufficient to generate stable dominant-currency regimes.

Governments. Governments service their debt by levying lump-sum taxes 7;* on domestic
agents and by issuing nominal bonds B}’ in the CM. Government policy is given by a path of
bond issuances {B}'}°, and a path of nominal interest rates {i}}?°, on domestic-currency debt.
The growth rate of the stock of currency-n debt is denoted by uy = B /BP.

6Lester et al. (2012) show that the results are qualitatively unchanged when counterfeiting is costly. However,
such costs substantially complicate the analysis by inducing probabilistic strategies.
"These Poisson events are independently distributed across currencies n.
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Government n’s budget constraint, expressed in terms of the numéraire good, is:
b =t — g, (5)

where b} = ¢} B} denotes the real quantity of currency-n bonds outstanding at time ¢. The real
rate on currency-n debt, r7', is determined in equilibrium, and taxes {7]'}2°, adjust to satisfy
equation (5) at each instant.

We assume that each government n uses its monetary and fiscal policy tools (i, u}') to target
a path for the liquidity premium [ on its debt, defined as the difference between the return r;

on an illiquid bond and the return on currency-n assets:

B=r —r
The liquidity premium is the cost, in forgone interest, that agents incur when holding a currency.
In steady state, the real return on currency n is " — u" (since prices grow at rate p"), so the
liquidity premium is simply {" = p— (i" — u"*). Note that i" — u" is the portion of the interest bill
financed by taxes rather than by debt issuance. Hence, greater backing of the debt with taxes

implies a lower liquidity premium.®

Remark 1 In our model, governments are the sole issuers of liquid assets, which we refer to
as “bonds.” Ultimately, however, what matters for currency demand is the liquidity premium on
each currency. In our model, one could think of cash as a liquid asset that pays no interest, i.e.,
i" = 0. A metallic standard (such as the gold standard) could be thought of as a constraint that
wy must adjust to target a particular path for the price level. Hence, our model can accommodate

other types of publicly issued liquid assets.

Remark 2 We abstract from private liquidity (e.g., bank deposits) for simplicity. Given that
governments elastically supply liquidity at a given price in our model, private issuance would not
affect the liquidity premium. Of course, this would no longer be true if governments inelastically
supplied liquid assets. However, private issuance would matter in one sense: the government
would no longer capture the liquidity premium on the entire stock of domestic-currency debt,

since private issuance would make up part of that stock.

Remark 3 In our model, all liquid assets are used for cross-region trade in goods. However, all

that 1s required for our main comparative statics and analytical implications on the stability of

8Governments have two instruments, the nominal rate and the rate of bond issuance, to target one variable,
the liquidity premium. This leaves one degree of freedom. In Appendix B.2, we show that for any path of the
nominal rate i} (respectively, any path of bond issuance u}'), there exists a path of u} (respectively, i") that
implements the desired liquidity premium in equilibrium. However, for a given policy path, there may be multiple
equilibria with different inflation rates. An analysis of how the government can rule out such equilibria using
off-equilibrium policies is beyond the scope of this paper.
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equilibria is some source of gains from trade that is decreasing in the quantities traded. Hence,
we conjecture our results would continue to hold if liquid assets were used for other purposes,
such as trade or settlement in financial markets, in which case the parameters w;- and & could be

reinterpreted as determinants of country j’s centrality in financial trade.

3 Equilibrium

We now outline the model’s equilibrium conditions. We first demonstrate the linearity of
agents’ Bellman equations, since this will be a key result in characterizing DM outcomes. Then,
we solve the DM bargaining problem, which permits us to derive buyers’ static portfolio decisions
and sellers” dynamic decision to invest in recognizing foreign currencies. Finally, we present the

goods and asset market clearing conditions in the CM and define an equilibrium.

3.1 Bellman equations

Consider the problem of an agent in the CM. The agent’s individual state variables at time
t are total financial asset holdings a, and a type 7, indicating their region of residence and the
set of currencies they recognize. Hence, we write 1, = (j, B) if the agent is a region-j buyer and
n = (J, S¢) if the agent is a region-j seller, where S; C {1,..., N} denotes the set of currencies
that the agent recognizes at t. The agent chooses consumption ¢;, labor ¢;, and asset holdings
b; = (b1, ..., by, bry) (where by denotes real holdings of country-i bonds and by; denotes holdings
of illiquid bonds), taking prices as given. These choices are subject to short-selling constraints

on government bonds, and the portfolio allocation constraint

N
Z bt + b1y = ay, (6)
n=1
and the flow budget constraint
a; = Z 7 bpt 4+ 1ebr + q/ (w%t —C — th), (7)
n=1

where 77 is the tax levied by region j’s government (if it has one) in the CM.
Let Wi(a|n) represent the CM value function of an agent of type n with assets a, and let
Vi(b|n) be the expected value upon entering the DM, conditional on bond portfolio b. The value

12



function satisfies the Hamilton-Jacobi-Bellman (HJB) equation:

PWilaln) = max = = £+ A(Vi(bly) = Wilal)
+C(Wialn) — Wlal) + Wi (al)
5.6, (6), (7), bue > 0. (8)

The second line captures the change in a seller’s value function when the seller has the opportunity
to pay the cost to recognize currency n. The term 577 is the rate at which the agent gets an
opportunity to invest in the technology to recognize a currency: it is equal to zero for buyers
and ) ;G for sellers, since an opportunity for each individual currency n # j arrives at rate (.
The term W, (a|n) is the seller’s expected continuation value in this contingency, averaging over
all n # j. We return to this term later, when we solve the sellers’ problem.

Assuming utility is quasi-linear in labor, value functions become linear in asset values, with

the coefficient on asset values equal to the inverse of the domestic wage.

Proposition 4 There exists a constant Wt(n) for each t and n such that:

Wi(aln) = Wi(n) + —

Jond’
gy Wy

As is typical in the New Monetarist literature, this result is convenient because it implies we
do not need to track the distribution of wealth. All agents in a region have the same marginal
value of wealth, regardless of their previous trading histories. In turn, this implies all agents of
the same type have identical demand curves and behave identically in the DM. Next, we solve

for DM outcomes to derive the value functions V' (b|n).

3.2 DM bargaining

To characterize bargaining outcomes in the DM, we begin by solving for the terms of trade.
By Proposition 4, a region-i seller is willing to produce one unit of raw input goods (i.e., incur
one unit of disutility) in exchange for a payment equal to their domestic wage qiw?. A region-j
buyer values region-i¢ raw input goods at q{ ft Therefore, there are gains from trade as long as
g, > qiwi. Hence, let

JonJ
W = 4t Vi
2

qyWy

be an indicator of the gains from trade between a region-j buyer and a region-i seller. The

following proposition characterizes the Nash bargaining outcome in this case.
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Proposition 5 The price at which a region-i seller sells raw inputs to a region-j buyer in the
DM is ,
) 2 o
7 it 2,0
= ——quwy. 9
Col4e, 1) ©)

The buyer spends all bonds that the seller can recognize if \Ifgt > 1.

This solution to the Nash bargaining problem implies that the split of surplus realized between
a region-j buyer with a portfolio of bonds b = (by, ..., by, br) and a region-i seller who recognizes

a set of currencies S is

DM surplus = \Ilft Z b, { /qlw] uyer

nes —-0)/ \Pthtwt seller

This total surplus is obtained by multiplying the per-unit surplus, q !, — qiwl, by the quantity
produced, > b,/ gbit (i.e., the quantity of the buyer’s bonds the seller can recognize divided by
the price).

Averaging over agents’ possible trading partners yields the following characterization of DM

value functions.

Proposition 6 The expected value obtained by a type-n agent with bond portfolio b in the DM
18

J N 4 N
1 0> > &0, (W, —1)"b,  buyer
— X =1n=l (10)
J oy

q; wy 1-0> 51( ) b, seller
nes

Vi(bln) = Wilaln) +

=1

where a = Zivzl b, + by denotes total assets and bl, denotes aggregate holdings of currency-n

bonds by region-i buyers.

This proposition yields two crucial results. First, a buyer’s value function is linear in bond
holdings of each type, which will allow us to derive independent Euler equations for each type of
bond. Second, a seller’s value function is additive in the set of currencies recognized in the DM,
implying that from the perspective of an individual seller, decisions to recognize a currency are
independent of past decisions to recognize other currencies. Both of these properties are useful in
keeping individual decision problems analytically tractable. However, we will demonstrate that

there are important strategic interactions between agents’ decisions at the aggregate level.

3.3 Portfolio choices and currency recognizability

Having derived the DM value functions, we can proceed to solve for buyers’ portfolio alloca-

tions and sellers’ decisions regarding the recognition of foreign currencies.

14



Portfolio choices. The optimality conditions for liquid bond holdings reflect the tradeoff
between the transaction benefits a currency yields in the DM and the cost of holding that cur-

rency. For an agent to hold currency n, the liquidity premium must be at least equal to the
is Aa(w(b\n(%b—wt(aln))

benefit of holding that currency, which from the Bellman equation (8) . Using
the solution (10) for the DM value function, the Euler inequality determining region-j buyers’

holdings of currency-n bonds can then be written as
> )\925” 8, (W, —1)"  with equality if b7, > 0. (11)

The demand for a currency, hence, depends on both its liquidity premium and its liquidity benefits
in international markets. The right-hand side reflects that, all else equal, agents are more willing
to hold a currency n if it is widely accepted (high 6°,). A currency that is not frequently accepted
may have small enough liquidity benefits that some agents choose not to hold it at all. Indeed, in
our dominant-currency equilibria, the dominant currency will be the only currency liquid enough
in the DM for foreign agents to hold.

Sellers’ decisions. We now turn to sellers’ decisions to pay the cost to recognize foreign
currencies. The (expected) value of a type n = (j, S) seller who receives an opportunity to pay

the cost to recognize some currency at t, Wy(a|n) in (8), satisfies

Wi(alj, ) = 3 Cmax {Wt<a|j, SU{n}) — k. Wilalj. S\ {n})}. (12)

n#j

With intensity (, the seller receives an opportunity to pay the cost x to recognize currency n.
A seller who pays the cost can recognize currencies S U {n} thereafter, whereas a seller who
does not pay the cost does not recognize n going forward. We must then derive the value
Wi(alj, SU{n}) — Wi(alj, S \ {n}) of recognizing currency n.

From the Bellman equation, the flow value to a region-j seller of being able to recognize a
currency is just the meeting rate, A, times the value of being able to recognize that currency in
the DM. Per (10), sellers’ flow value in the DM is linear in the set of currencies accepted by the
seller, where

v, = Z g1 b, (13)

Qtwt i=1
is the flow value of accepting currency n. The value of recognizing currency n is equal to a

discounted sum of future flow values vflt. In the Appendix, we show that sellers choose to pay

the cost to accept currency n whenever the present value vfﬁ is sufficiently high.

Proposition 7 It is optimal for region-j sellers to pay the cost to recognize currency n at time

15



t if and only if
(e e}
K S/ e_(”JrC)Sv,JmJrs ds. (14)
0

Note that the discount rate in the integral is p+ (, since sellers have to renew their investment
with intensity ¢ if they wish to continue accepting currency n. Intuitively, from (13), sellers find
it worthwhile to accept a currency as long as (1) buyers hold large quantities of that currency,
and (2) there are large gains from trade to be realized with such buyers. In our analytical two-
country model, we demonstrate how this logic can lead to strategic complementarities in sellers’

decisions.

3.4 Goods markets, asset markets, and equilibrium

We have solved buyers’ and sellers” problems in terms of the equilibrium gains from trade \I/gt,

aggregate bond holdings v .. and real wages qf wf . Goods market clearing yields an additional

nt»
equilibrium condition relating gains from trade to bond holdings. Equilibrium in international
financial markets pins down wage-based real exchange rates.

Goods markets. Firms in region j purchase quantltles {ZBn} _, of intermediate inputs and

hire labor KJ to maximize profits, taking the prices {¢ 7 and wt as given:
{ rr;ax yl — Zdht%t wit] st (1), (2).
xzt 2 l7

This optimization problem yields the usual first-order conditions, which state that the marginal

product of intermediate inputs should be set equal to their price,
j i\ e
7 o ayt xit ‘ 15
it — i\ G~ ) ( )
Xi \w; Xj

and that the marginal product of labor should be set equal to the wage,

A 1—a)?
wi = L= (16)
2

The labor supply condition derived from the Bellman equation (8) equates the marginal utility

of consumption times the wage to the marginal disutility of labor:
wl = (d/€')", (17)

since c{ /& is per-capita consumption.
These equations yield one relationship between input quantities and prices coming from firm

demand in the CM. The quantity of intermediate inputs supplied in the CM equals the quantity
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purchased by buyers in the DM, which depends on their bond holdings. Specifically, region j

buyers’ aggregate expenditures on region-i inputs, ¢g’t:pg’t, satisfy
. . N . .
Gl <A oL, with equality if W, > 1. (18)
n=1

By Proposition 5, actual expenditures are equal to this maximum whenever there are gains from
trade (¥, > 1), since buyers spend all available bonds in that case. When combined with
the terms of trade condition (9), portfolio decisions (11), and wage-based real exchange rates
qgwt/ qf w{ , the goods market clearing conditions can be used to pin down the gains from trade
U7, and bond holdings b/,.
International financial market equilibrium. It remains to specify the equilibrium con-
ditions that pin down exchange rates and the real interest rate on illiquid bonds.
Agents hold illiquid bonds only to smooth consumption over time, yielding a typical Euler
equation derived from (8):
rt:p+q—§.+7§ Vied{l,...,J} (19)
4y et
The Euler equation (19), along with agents’ labor-leisure optimization condition (17), yield a

Backus-Smith condition for the goods-based real exchange rate,

- o
%6 (fJ)WCJin

¢’ &) wi

= = constant,
which in this model is equivalent to a constant wage-based real exchange rate.
The real exchange rate adjusts in equilibrium to balance countries’ intertemporal budget

constraints. Region j’s net foreign asset position n] evolves according to

J J N
27 J i J o.J J i npj
ny =T + E ( it — dlry) + 1 E bjt - E Ly - (20)
i=1 i=1 n=1
' - TV -
net exports liquidity premia

That is, region j’s net saving consists of interest income on assets, net exports, and liquidity
premia paid by foreign agents to hold currency-j bonds, minus liquidity premia paid by domes-
tic agents to hold foreign-currency bonds. The wage-based exchange rate adjusts so that the

transversality condition holds for all countries:

T
lim exp(—/ rtdt)n]T—O Vie{l,...,J}. (21)
0

T—o0
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World equilibrium. A world equilibrium consists of paths of prices {17, qbg’t, 7 r,wl, g},
quantities {c], 1/, ¢, xgt, X7, 77}, bond portfolios {b/,, bgt}, dynamics of the aggregate state vari-
ables {07,}, and net foreign asset positions {n]} such that equations (1)~(3), (5), (9)-(11), and
(15)—(21) hold at all dates, and the dynamics of the aggregate state are consistent with condi-

tions (4) and (14).

4 Monetary regimes and dominant currencies

In this section, we study a two-country, two-currency version of the model with convenient
parametric restrictions to derive analytical results. These restrictions are relaxed below when we
calibrate the model.

We refer to the two countries as Home (H) and Foreign (F'). We assume log utility and a
Cobb-Douglas production function, v = ¢ = 1. Further, we impose home bias in trade: for each

country j € {H, F'}, the expenditure weight on domestic goods is

S
T Ee e

where 5 > 1 is the home bias parameter. Hence, each country’s expenditure weight on its goods
is greater than its share of the global population. Finally, for simplicity, in this section we let
dmt = 0k, denote the fraction of Foreign sellers who recognize Home currency. Similarly, we let
dr¢ = 0, be the fraction of Home sellers who recognize Foreign currency.

We first characterize the different regimes of currency circulation that may arise and com-
parative statics with respect to governments’ monetary policies. Then, we derive our key results
on the strategic complementarities in sellers’ decisions to accept non-domestic currency and the

stability of dominant-currency regimes.

4.1 Currency circulation regimes

We characterize the possible monetary regimes by combining agents’ Euler equations for liquid
bonds with a goods market clearing condition in the market for internationally traded inputs.

Euler equations: The Euler equation for a country-;5 buyer with respect to Home bonds is
11>\ (gﬂ(qf}'ﬁ — 1)+ g (9, — 1)*), (22)

whereas the Euler equation for Foreign bonds is

i 2 0060w~ 1) + € (8- 1)), (23)
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where the superscript () denotes the positive part of the term in parentheses. Since currencies
are imperfectly recognizable, they are not perfect substitutes. In particular, Home currency is
more frequently accepted in transactions for Home inputs, whereas Foreign currency is more
frequently accepted in transactions for Foreign inputs. Hence, both currencies can circulate even
if they yield different rates of return.

The Euler equations may not hold with equality because agents may choose not to hold one
kind of currency. These are precisely the conditions under which a dominant currency can arise
(e.g., if Home buyers choose to conduct all transactions in Home currency). When does this
occur?

Goods market clearing: To answer this question, we must consider a second key equilibrium
condition that comes from goods market clearing. Per (18), expenditures by country-j buyers on

country-¢ goods are bounded by their holdings of bonds that are accepted in country :

J

Proposition 8 Aggregate DM expenditures of country-j buyers on country-i inputs, gbztxit, sat-
isfy | o

i J aw] x & qlw] i(si 1d i 7] -

= e S N (Opgybig, + Ol Jor gii € {H, F}. (24)

1+6(¥, —1)
~—_—————

expenditures on i

bonds accepted in i

The right-hand side is the maximum quantity of bonds that country-j buyers can spend in
transactions with country-¢ sellers per unit of time. The left-hand side represents their aggre-
gate demand for country-7 inputs, which has three parts: country j’s expenditure share ozwg on
country-i inputs, times a demand shifter &’ qf w? (country size times real wages), divided by a
term that is increasing in the gains from trade. When country j imports a large quantity of
country-i inputs, then the price of i-inputs (and therefore the gains from trade) fall.

If country-j5 buyers hold Home currency only and spend all of their bonds in DM meetings,
then the ratio of expenditures on Home versus Foreign goods will be ¢}, 2%, /&yt = 7 /EF Sy,
since a fraction £ of meetings are with Home sellers, and a fraction £¥d, are with Foreign
sellers who accept Home currency. Similarly, if country-j buyers hold only Foreign bonds, the
ratio of expenditures is ¢, 2%,/ Gt = EH0p /EF.

Hence, if country-j buyers choose to hold both bond types and there are gains from trade
with both countries, the expenditure ratio must lie between these two extremes. On the other
hand, if there are no gains from trade with Home (\I/fqt = 1), the ratio of expenditures can fall
below 85y, /EF | or if there are no gains from trade with Foreign (\If%t = 1), the expenditure ratio

can rise above £ /€585, Applying (18), we get the following proposition.

Proposition 9 Country-j buyers hold both currencies if there exists a solution (\I/j N ) to

j7t7 _j7t
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the Euler equations (22)—(23) with

1+0(0  —1)*
( 7?,t ) c |:(5_jt,i:|
14+ 0(5, —1)F "m0

Otherwise, they hold domestic currency only if the domestic-currency FEuler equation holds with

equality and

_ 1 J J
1+6(W , —1)* | o \I/j’t’.lp‘j’t -1
It >4 v =1 . (25)
L+0(5, —1)F " a
Finally, they hold foreign currency only if the foreign-currency Euler equation holds with equality
and . S
ﬁl + O, — D7 { =0-ju Ui VL5 > 1 (26)

14 6(¥7, — 1)+

> 57j,t \Ij]—j,t - 1

e

Euler Home bonds
Euler Foreign bonds

BF

1 I
14 15

Figure 1: The solution to the Euler equations is plotted for two parameter configurations. Both
panels have A = 0.2,0 = 1.0,£ = 0.5,6y = dp = 0.15, 8 = 1.1,1F = 0.03. The first letter in each
region marks the currency held by Home, and the second marks the currency held by Foreign
(“H” for Home, “B” for both, or “F” for Foreign). In the left panel, [ = 0.03, and in the right
panel, 7 decreases to 0.027. The equilibrium shifts from one in which both countries hold both
currencies to one in which Home holds only its domestic currency. In the left panel, (UL, UL) is
at the point Er, whereas (U Wi is at the point Eg.

Figure 1 illustrates the different monetary regimes that can emerge. In the left panel, Home
and Foreign bonds have equal liquidity premia. Agents from each country hold both bonds, and
the marginal products of Home and Foreign inputs are equalized across countries (VE = UL
and W = W), The right panel shows the case where Home’s liquidity premium is lower than
Foreign’s. Foreign agents continue to hold both types of bonds, while Home agents hold only

domestic bonds. Since the liquidity premium on Home bonds is low, Home agents try to tilt their
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expenditures towards domestic goods. Once their entire portfolio consists of domestic bonds,
they cannot further decrease their expenditures on Foreign goods, and in equilibrium W& > WL
and UH < WL,

This analysis can be used to characterize how the international monetary regime depends on
policies (11, 1¥") and the model’s primitives. Define

5 = 8ul”?

J J

‘T &1 = 0mi0p)

to be the effective liquidity premium associated with purchasing country-j goods. This is a
measure of the cost of carry for a bond portfolio that purchases one unit of country-;j goods and
zero units of the other country’s goods, adjusting for the probability of matching with a country-j
seller. The portfolio consists of a long position in currency j and a short position in the other
currency. The effective liquidity cost depends both on currency j’s liquidity premium and on the
probability that currency j is accepted, which increases with country j’s size and the fraction of
foreign agents who recognize that currency.
If country-i agents hold both types of bonds, then W%, = W%, and ¥4, = U%,, where

v =1+ BV (27)
Intuitively, the higher Z{, the more costly it is for buyers to purchase country-; goods, and the
lower the quantity actually purchased. Then, Proposition 9 can be used to demonstrate the

following.
Proposition 10 Define

14 0(T, — 1) 1HIF/N

G, 1M = = t/Z
(i 45) L+60(05, —1)  141H/A
Then
e Home agents hold both bonds when G(LH,LF) € [%,ﬁ}, hold only Home bonds when
G(IIF) > ﬁ, and hold only Foreign bonds when G(I,IF) < 5’%.

e Foreign agents hold both bonds when G(ZNtH,Zf) € [55Ft, 5%}, hold only Home bonds when
G IF) > %, and hold only Foreign bonds when G(I7,IF) < 3.

This proposition provides comparative statics demonstrating how patterns of international
currency circulation depend on the model’s parameters and government policies.
A country’s bonds are more attractive when their liquidity premium is lower (lower ), when

the issuing country is larger (higher &), or when its currency is more frequently accepted by
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foreign sellers (higher d,;). These factors all contribute to a lower effective cost of holding a
country’s bonds. What matters to buyers is not only the forgone interest on liquid bonds, but
also the probability that those bonds are widely recognized and accepted by sellers. Hence,
one currency can dominate international commerce even if both currencies have similar liquidity

premia. Figure 2 shows how the monetary regime depends on liquidity premia.

H-dominant

0.05

0.04

0.02

0.01

0.00
0.00 0.01 0.02 0.03 0.04 0.05
tH

Figure 2: An illustration of how the international monetary regime depends on liquidity premia.
We use parameters A = 0.2,0 = 1.0, = 0.5,0g = 6 = 0.7, = 1.3.

Agents also have a greater incentive to hold foreign bonds when home bias is smaller (smaller
£). When home bias is large, agents mainly want to purchase domestic inputs. Hence, they can
nearly achieve their optimal expenditure on domestic and foreign goods by holding only domestic
bonds. However, when home bias is smaller, this is no longer the case. One way to view this
result is that when the global economy is more integrated, agents have greater incentives to hold
a diversified portfolio of currencies.

Furthermore, as the fraction of agents who recognize foreign currencies goes to zero (dy, dp —
0), all agents tend to hold both currencies. In this limit, the economy behaves like a traditional
“cash-in-advance” model, where a country’s currency is required to purchase its goods (Lucas,
1982; Svensson, 1985). Conversely, in the limit where all sellers accept both currencies (0, 0 —
1), no agent holds both currencies. Instead, when the liquidity premia on the two currencies are
sufficiently close, agents hold only their domestic currency because they recognize that foreign
sellers will accept it anyway.

Given these results, portfolio holdings fall into six possible patterns, which we label by HH,
HB, BB, BF, FF,and HF, where the first letter indicates the currency held by Home agents and
the second indicates that held by Foreign agents (H for Home, F for Foreign, and B for both).
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Thus, we can classify equilibria into four international monetary regimes (with two equilibria

including two patterns each):

1. “Classical” regime (BB): All agents hold both currencies, just as in cash-in-advance
models where each country’s sellers accept only the domestic currency. In the limit where no
agent accepts non-domestic currency, each currency’s share of international trade settlement

equals the corresponding country’s export share.

2. “Multipolar” regime (HF'): Agents hold only their domestic currency, and both curren-
cies are accepted by a sufficiently large fraction of sellers in each country. In the limit where
all sellers accept both currencies, each currency’s share of international trade settlement

equals the corresponding country’s import share.

3. “Home dominant” regime (HH, HB): Home agents hold only domestic currency,
whereas Foreign agents may hold both currencies. Home currency’s share of global trade

settlement exceeds Home’s share of imports or exports.

4. “Foreign dominant” regime (BF, F'F): Foreign agents hold only domestic currency,
whereas Home agents may hold both currencies. Foreign currency’s share of global trade

settlement exceeds Foreign’s share of imports or exports.

Our results above indicate that no single factor alone determines whether a currency is dom-
inant. For example, our model does not predict that countries with a dominant currency will
have low liquidity premia on their debt. In fact, there is some debate in the literature on whether
dominant-currency bonds have high liquidity premia: Chen et al. (2025) defend the argument
that they do, whereas Diamond and van Tassel (2025) argue that the “convenience yield” on U.S.
debt is neither especially high nor especially low.

Instead, several factors determine whether a currency is dominant: the country’s size, its
monetary policy (as reflected in the real return on its government bonds), and its acceptability to
foreigners in international trade. The empirical literature has highlighted factors that are quite
similar to those in our model. For instance, Fichengreen et al. (2018) highlight country size,
monetary policy “credibility” (i.e., the inflation rate), and a factor they call “inertia,” intended to
capture strategic complementarities and history-dependence in global firms’ and banks’ decisions
to adopt a dominant currency.

So far, we have demonstrated how fundamental factors shape patterns of currency circulation.
In the next section, we uncover strategic complementarities in sellers’ decisions to accept non-

domestic currencies that emerge naturally from our model.
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4.2 The stability of dominant currencies

So far, we have studied buyers’ portfolio choice at a given moment, treating sellers’ decisions
to accept non-domestic currencies as given. We have demonstrated that a currency tends to be
dominant (all else equal) when it is more liquid than the other currency in international markets.
In this section, we study the sellers’ problem in detail. We characterize the conditions under
which sellers’ decisions to accept non-domestic currency are strategic complements, leading one
currency to become more liquid internationally than the other. This allows us to show that
dominant-currency equilibria, in which only one of the two currencies is accepted in international
trade, are stable.

When deciding whether to invest in the technology to accept non-domestic currency, sellers
consider the expected benefits of accepting foreign currency until the next Poisson event. Recall
from (13) that the flow value of accepting currency —j for country-j sellers at time ¢ is

v :M(U@—L)bi +gj(1—i.)bj : > (28)
o g v v,
The seller invests if the expected discounted benefit of accepting foreign currency j, V7,

exceeds the investment cost x, where

o

Vi = /6_(p+<)svij7t+sd8.
0

At an interior steady state (0,0r), V¥ = VI = k. However, steady states where either V
or VF is at a corner are also possible. For instance, a steady state in which no Home agent
recognizes Foreign currency has V¥ < k and 6p = 0.

A dominant currency can emerge if decisions to accept foreign currency are strategic comple-
ments, that is, if one seller’s decision to accept foreign currency enhances the incentives for all
other sellers to do so as well. Strategic complementarities raise the possibility of self-fulfilling
equilibria where sellers in one country all invest in the technology because they expect others to
do so as well. By contrast, if decisions to accept foreign currency are strategic substitutes, the
international monetary system will tend to feature “multipolar” equilibria: as long as both coun-
tries run similar monetary policies, both currencies will eventually be accepted internationally to
some degree.

To understand the sources of strategic complementarity or substitutability in currency ac-
ceptance decisions, consider the value to Foreign sellers of recognizing Home currency at time t.
From equation (28), there are two key considerations: (1) the gains from trade between buyers
and Foreign sellers, and (2) global demand for Home bonds. We can characterize how each of

these depends on the fraction of Foreign sellers who recognize Home currency.
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Lemma 11 The gains from trade between country-j buyers and country-i sellers, \Ifﬁt, are
e [ncreasing in the fraction of country-i sellers who recognize foreign currency j, 0ji, if

country-j buyers hold both currencies at t;

o Decreasing in 0j; if country-j buyers hold only their domestic currency at time t.

The intuition behind this lemma is straightforward. If, for example, Home buyers hold both
currencies, an increase in the fraction of Foreign sellers who recognize Home currency will in-
duce substitution from Foreign-currency to Home-currency bonds. These buyers then transact
domestically more often, reducing the gains from trade in domestic meetings. For these buyers
to continue to hold Foreign bonds at the same liquidity premium, the gains from trade with
Foreign sellers must rise. On the other hand, if Home buyers hold only their domestic currency,
an increase in the fraction of sellers who accept Home currency increases quantities purchased
from Foreign sellers, reducing the marginal gains from trade.

The second component relevant to Foreign sellers’ investment decision is the global demand
for Home bonds. Naturally, both countries’ demand for Home bonds is increasing as more Foreign
sellers recognize them. Then, in the regime where both countries hold both currencies, decisions
to accept foreign currency are strategic complements, since both the gains from trade and the

bond demand increase with the fraction of sellers who invest.

Proposition 12 Fiz some level of the relative wage ¢ w* /¢ w™ and (17, 1F, 654, 0p:) such that
buyers in both countries hold both currencies. Then the value of accepting currency j at time t,
18

—J
/th )

e Locally increasing in the fraction of foreign sellers who recognize it, 0j¢;

o Locally decreasing in the fraction of domestic sellers who recognize foreign currency, 6_;;.

Figure 3 illustrates these strategic complementarities. The arrows indicate the extent to which
Home and Foreign sellers benefit from adopting the technology to accept foreign currency net of
the cost. Small differences in initial conditions can lead to large differences in long-run outcomes:
there is a long-run steady state in which Foreign agents accept Home currency, and another
in which Home agents accept Foreign currency. The interior steady state, where each country
accepts the other’s currency, is unstable.

In fact, this instability is a general phenomenon. Well-known results in dynamical systems
theory demonstrate that when such strategic complementarities are present (as they are in the
“classical” monetary regime here), equilibria cannot be stable (Hirsch and Smith, 2006). The

following proposition characterizes the possible types of stable long-run equilibria.
Proposition 13 There are three possible types of stable long-run equilibria (g, 0F):
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Figure 3: A phase diagram indicating the incentives to accept each currency as a function of

(0p,0x). The arrows are of length (vE — k,vE — k). The dashed blue line indicates the locus
where v = k, and the dashed red line indicates the locus where vf; = k. The dark red indicates

the multipolar regime, the gray region the classical regime, and the light red (blue) the H- (F-)
dominant regime. We set [# =¥ =0.02, A =0.2, 0 = 0.5, ¢ =0.5, 3 = 1.1, and x = 0.01.

1. A trivial equilibrium in the classical regime with g = 0p = 0, where sellers in each country
accept only their domestic currency;

2. An equilibrium where one currency j is dominant and no country-j seller recognizes non-
domestic currency, _; = 0;

3. A multipolar equilibrium where agents in each country hold only domestic currency.

The stability analysis also provides some indication of how the international monetary system
is expected to evolve. During transitions to a long-run equilibrium, small changes in initial con-
ditions or policies can have large effects on which currency is eventually selected as the dominant
one. However, once a currency is established as dominant, small perturbations (such as a tem-
porary change in policy or a moderate exogenous shock) are unlikely to alter the international
monetary regime, since dominant-currency equilibria are stable. Instead, a large shock is likely
required to dethrone a dominant currency if there is sufficient inertia in international payment

systems (i.e., if the frequency ¢ at which sellers can make their investment decisions is sufficiently
low).
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5 Quantitative exercises

Having laid out the theoretical case for the stability of dominant-currency regimes, we now
quantify the model to assess the empirical relevance of this mechanism. We study a setting with
three regions: the U.S. (US), the euro area (EU), and the rest of the world (RoW), which consists
of a continuum of infinitesimally small countries. Since each country trades with itself only in a
measure zero of trades, we can ignore the presence of specific local currencies and instead focus
on a setting where the only two currencies are the dollar and the euro.’

We begin by describing our calibration and analyzing the model’s steady-state properties.
Then, we analyze the stability of international monetary regimes under various counterfactual
scenarios. We consider perfect-foresight transition paths in which, at ¢ = 0, agents learn of a
change in the economy’s parameters. We use a shooting algorithm to compute the evolution
of the key state variables § = (%5, 6Z5, 672V 6BW) "ie., the fraction of sellers in each region
who recognize each non-domestic currency. For numerical stability, we assume that these state
variables lie in a range 67 € [Opmin, Omaz] = [0.1,0.9].1° After finding the transition paths for the

endogenous states, we compute economic aggregates of interest.

5.1 Calibration

We calibrate the model at an annual frequency, so that one unit of time equals a year.
We split the parameter vector into two sets: externally calibrated parameters whose values are
either standard in the literature or derived from straightforward empirical targets, and internally
calibrated parameters that are jointly chosen to match a set of key moments in the data. We
calibrate the model to a dollar-dominant steady state: for a given parameter vector, we find the
corresponding steady state d such that neither U.S. nor RoW sellers pay the cost to recognize
euros, 695 = 0RW — 5 ..

Externally calibrated parameters. We set population shares to £V° = ¢FV = (.25 and
W = (0.5 to match the facts that (1) U.S. and euro area output is roughly equal in PPP
terms and (2) U.S. GDP is roughly 25% of global GDP.!! The annual subjective discount rate
is set to p = 0.01 to target a steady-state real interest rate of 1%. The intertemporal elasticity
of substitution is set to unity (y~' = 1), a common choice in models with balanced growth.

The elasticity of substitution among intermediate inputs is set to o = 2.0, between conventional

9This simplification permits us to reduce the state space. Instead of assuming away local currencies, another
possibility is to assume that local currencies account for some fraction of domestic trade but cannot be exchanged
internationally (e.g., by setting x to infinity for these currencies).

10We can formalize this restriction by assuming that a fraction d,,;, of sellers always have access to the technology
to recognize currency n, and a fraction 1 — d,,4, cannot acquire it at any cost.

HErom the World Bank, https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=EU. Also, from
the same source, global GDP was $111.33 trillion in 2024, and U.S. GDP was $29.18 trillion. See
https://data.worldbank.org/indicator/ny.gdp.mktp.cd.
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estimates of the Armington elasticity: Broda and Weinstein (2006) estimate an elasticity of 2.9,
whereas Feenstra et al. (2018) find elasticities ranging from 0.87-4.08 across sectors.'?

Two parameters do not have standard values. The bargaining power parameter, which has no
obvious empirical counterpart, is set to § = 0.5 as in Drozd and Nosal (2012). The parameters
governing sellers’ decisions to adopt non-domestic currency do not have clear counterparts in the
data either, since the stylized decision in our model captures several motives to accept domestic
currency. The frequency at which sellers receive an opportunity to pay a cost to recognize a
currency is set to ¢ = 0.1, so that sellers make this decision on average once every 10 years.
Transitions between dominant-currency regimes will therefore have a half-life of about 7 years,
roughly matching half the length of the transition from the pound sterling to the U.S. dollar
during the interwar period. We calibrate the cost of investing in the technology, x, below.

We also calibrate government policies externally. For our quantitative results, what matters
is the steady-state liquidity premium 7 = r! — (47 — 77) on each currency, not the nominal rate
and inflation individually. The empirical counterpart of the liquidity premium in our model is the
“convenience yield” on a country’s bonds: the difference between the interest rate on an illiquid
bond and that on a government security. Using a novel methodology that constructs synthetic
illiquid bonds via stocks and portfolios of options, Diamond and van Tassel (2025) demonstrate
that the convenience yields on U.S. dollar and euro bonds are both roughly 30bp, so we set
I/ = 0.003 for each country.

See Table 1 for a summary of these parameter values.

Table 1: Externally Calibrated Parameters

Parameter Description Value
£us US share of global population 0.25
¢EU euro area share of global population 0.25
P Annual subjective discount rate 0.01
1 Intertemporal elasticity of substitution 1.0

o Elasticity of substitution (intermediate inputs) 2.0

0 Buyer bargaining power 0.5

¢ Seller investment frequency 0.1

& Liquidity premium (both currencies) 0.003

Internally calibrated parameters. Next, we calibrate the remaining parameters to mo-
ments in the data. As in our analytical model, we assume that expenditure weights are pinned

down by population shares and a home bias parameter, so that for j € {US, EU},

. S D S
/ 5§j+§§i’ ’ 5§j+§_§i

(for i # j).

12The literature on international trade typically finds higher values of the Armington elasticity (close to 5) than
the international macroeconomics literature.
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On the other hand, the expenditure weights for RoW are proportional to population shares,
wlioW = ¢t gince RoW consists of individual small countries rather than a single large country.
The home bias parameter is primarily identified by import/GDP ratios in the data.

We must also calibrate «, which pins down the share of intermediates in production. A larger
« implies a greater amount of international trade, so we include global trade as a percentage of
GDP as a moment in our calibration.

The parameter x is the key determinant of the fraction of global sellers who recognize dollars
in a dollar-dominant steady state. Thus, we target the weighted fraction of sellers who recognize
dollars, (€EVSEY 4- cRoW sl /(¢BU 4 ¢RoW') - T ensure numerical stability, we assume that there
is a small amount of dispersion in sellers’ costs of investing to accept non-domestic currency, so
that the law of motion of §7 is a smooth approximation to the non-differentiable step function

in (4). Formally, we set the distribution F' of sellers’ investment costs x; so that

Pr(r; < ) = F(z) = % (1 + tanh (x — m)) ;

€

where € = 5 x 107° is chosen as small as possible so that our solution algorithm is stable.
Another important parameter is A, the frequency with which agents meet in the DM. This
parameter effectively governs bond velocity, thereby influencing bond demand. The government

debt/GDP ratio is hence a natural target to include to identify A.

w,RoW w,EU

Finally, we treat the relative wage ¢ as a parameter and set ¢ = 1 to ensure sym-
metry between the U.S. and the euro area. Recall that relative wages adjust in equilibrium so
that countries’ intertemporal budget constraints hold, and that they are key determinants of the
terms of trade in the DM. Hence, relative wages will affect steady-state net foreign asset positions
and the balance of trade.

We calibrate the parameters © = (8, a, k, A, ¢”°") to match five moments: (1) a U.S.
debt/GDP ratio of 50%, near the average of its values over the post-war period; (2) a fraction
of non-U.S. sellers who accept dollars of 70%, motivated by the finding in Berthou et al. (2022)
that 70% of French export firms invoice trade in dollars; (3) a U.S. import/GDP ratio of 15%,
near the middle of its range for the 21st century; (4) a U.S. trade deficit of 4%, also close to its
21st century average; and (5) a 40% trade/GDP ratio for the rest of the world, as in Chahrour
and Valchev (2022).

In our calibration, we set the parameters to minimize a square loss function
L(©) = (m(©) — m)'W (1m(0) — m),

where m(0) denotes the vector of simulated model moments under parameter vector © (in the
dollar-dominant equilibrium), m denotes moments in the data, and W is a diagonal weighting

matrix. We set the weight on all moments to 1, except for the share of RoW sellers who recognize
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dollars, which we set to 10, since we are particularly interested in the model correctly capturing
the dominance of the U.S. dollar at the start of each counterfactual.

Table 2 gives the value of our calibrated parameters, and Table 3 compares the simulated
model moments to their counterparts in the data. Overall, our model closely matches the data

moments.

Table 2: Internally Calibrated Parameters

Parameter Description Value

6] Home bias 5.0

Q Intermediate input share 0.36

A Meeting rate 3.4

K Cost of accepting non-domestic currency 5.3 x 10~
gl EU relative wage 1.00

g ReW RoW Relative wage 0.62

Importantly, we find that the cost of accepting foreign currencies, parameterized by k, is quite
modest under our calibration. In the dollar-dominant steady state, the costs paid by EU and
RoW sellers to accept dollars are less than 10bp of the total volume of dollars transacted by those
sellers. Hence, our main results do not rely on unrealistically severe frictions to the acceptance

of non-domestic currencies.

Table 3: Model and Data Moments

Moment Model value Target
U.S. Debt/GDP 51% 50%
St 0.70 0.70
U.S. Imports/GDP 17% 15%
U.S. Trade Deficit/GDP  4.0% 4.0%
RoW Trade/GDP 36% 40%

5.2 The effects of a trade war

Our first experiment analyzes the effects of a trade war. We assume that in the CM, the U.S.

I on the sale of intermediate inputs purchased from all other regions,

levies a proportional tax, 7
and, in retaliation, the euro area and the RoW levy symmetric tariffs on U.S. imports. These
tariffs are assumed to be permanent (in this sense, our results will put an upper bound on the
effects of a temporary trade war). The tariff is a tax on buyers’ sales of intermediate inputs in
the CM: for instance, U.S. buyers who import goods receive only (1 —77)1Y when selling inputs
from region 7. All proceeds from tariffs are distributed lump sum to domestic agents.

We solve for the economy’s transition path to a new steady state for the range of values

71 € [0,0.3], so the maximum tariff we consider is 30%. In all cases, we find that the tariff does
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not trigger a switch to the euro as the world’s dominant currency. Figure 4 illustrates the fraction

of global sellers who accept dollars and euros along the transition path with 7/ = 0.3.

1.0

0.8 |

0.6

0.4

0.2

Fraction accepting USD
Fraction accepting EUR

0.0 1 I I 1 1
0 2 4 6 8

Figure 4: The fraction of sellers globally accepting dollars (blue) and euros (red) as a function of
time in a trade war when import tariffs are set at 77 = 0.3.

A trade war could destabilize the dollar-dominant regime by reducing demand for dollar
bonds; in particular, buyers from the euro area and the RoW might be expected to hold fewer
dollar bonds due to tariffs on imports from the U.S. In turn, lower global dollar bond holdings
would, in the long run, incentivize sellers to stop accepting dollars.

In our model, however, despite the strong effects of tariffs on trade flows, a trade war does not
reduce global dollar bond demand. Under our calibration, most buyers do not hold dollar bonds
at the margin because they wish to purchase U.S. goods; that is, most buyers hold enough dollar
bonds to fully exhaust gains from trade with U.S. sellers, \If{]S = 1. Instead, buyers’ incentives
to hold dollars primarily stem from trading with sellers in the RoW (where dollars are the only
accepted currency) and the euro area. Thus, a trade war can actually slightly increase dollar
demand, as expenditures switch from U.S. goods to RoW goods.

We perform a comparative statics exercise to highlight these points in Figure 5. We compute
the log change in (1) dollar bond issuance and (2) U.S. imports between a steady state with zero
tariffs and a steady state with tariff 77 (for various levels of the tariff). Tariffs have large effects
on real allocations: for a 30% tariff, U.S. imports are nearly 70% lower than in the no-tariff steady
state. Nevertheless, dollar bond holdings are 6% higher in the steady state with 30% tariffs.

Our results on the effects of tariffs and trade wars broadly match the historical evidence. For
example, the world economy underwent large shifts in trade flows and policies from the 1850s
until the end of World War I (e.g., the McKinley tariffs of 1890 and naval blockades during the
war). Nevertheless, the pound maintained its dominance throughout this period. Similarly, the

dollar emerged as a competitor to the pound in the early 1930s, when the Smoot-Hawley tariffs
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Figure 5: Comparative statics results from a trade war exercise. The blue line corresponds to the
log change in steady-state dollar bond issuance from a steady state with zero tariffs to a steady
state with tariff 7/ imposed on imports to and exports from the U.S. The red line plots the log
change in U.S. imports between the two steady states.

were in place, and dollar dominance survived the more protectionist environment following the

Bretton Woods agreement.

5.3 The “fiscal” Triffin dilemma

In recent years, the rapid growth of emerging market economies and their accumulation of
dollar reserves have led observers to propose a “fiscal” version of the Triffin dilemma (Farhi
et al., 2011; Bordo and McCauley, 2018). A dominant currency’s status may become unstable
because the issuing country cannot raise taxes to back the debt required to satisfy the world’s
growing demand for liquid assets. Hence, the international monetary system may need to become
multipolar, with several countries issuing reserve assets in different currencies.

Since the primary concern is that growth in the rest of the world may outstrip the U.S.’s
ability to supply a global safe asset, we design an experiment in which we introduce region-
specific TFP growth, assuming that productivity grows in the RoW while remaining constant in
the U.S. and the EU. Specifically, we let @/ denote labor-augmenting TFP in region j, so that
the aggregate production function becomes y/ = X7 a(ai[{ )1=@, and the utility cost of producing
one unit of inputs in the DM is 1/ a{. We assume that ag = 1 in all regions initially, but in RoW,

W over the course of T' = 20 years.

productivity grows linearly up to some value @

The fiscal Triffin dilemma stems from the limited fiscal capacity of the U.S. and the euro area.
Each region’s government can raise at most 7 per capita in taxes. When a country’s debt is about
to exceed the fiscally sustainable level, the government targets a higher liquidity premium (i.e.,

a lower return on its debt) to ensure it can repay its debt. Specifically, if I’* is a government’s
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target liquidity premium in the absence of fiscal constraints, it sets

P { e L]
t
T

;D — = otherwise

Fiscal capacity 7T is set so that the U.S. hits its fiscal constraint whenever its debt issuance is
50% greater than in the initial steady state. Our main interest is assessing whether the dollar
can maintain its dominance even if its debt exceeds the point at which the initial rate of return

is no longer sustainable.

Figure 6: Dynamics in the “fiscal” Triffin experiment. The red (blue) line corresponds to the
fraction of agents in RoW (EU) who accept dollars as a function of t.

We find that the rapid growth of the rest of the world does indeed lead the U.S. to run
up against its fiscal capacity constraint. Nevertheless, the dollar remains the world’s dominant
currency, as sellers in the rest of the world continue to accept only dollars, not euros. Figure 6
illustrates how widely accepted the dollar is over time. The fraction of sellers in RoW who accept

dollars, 652

, actually increases over time, while the fraction in the EU first increases and then
declines.

Dollar debt expands to roughly 125% of initial U.S. GDP in the long run. The liquidity
premium on U.S. bonds thus doubles from 30 to 60bp to keep the debt sustainable. On the other
hand, euro debt falls over time. See Figure 7.

What accounts for the increase in dollar bond demand that persists despite the increase in
the dollar liquidity premium? News of future growth in RoW causes RoW’s real exchange rate
to appreciate vis-a-vis the U.S. and the euro area. In turn, this increases real wages in RoW,
thereby expanding bond demand. The increase in bond demand actually causes the U.S. to hit

its fiscal limit immediately at ¢ = 0, raising the liquidity premium.
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Figure 7: Dynamics of bond issuance and liquidity premia in each currency for the “fiscal” Triffin
experiment. The left plot illustrates the quantity of bonds issued by the U.S. and the EU over
time, normalized by each country’s initial GDP. The right plot shows the liquidity premium for
each bond type.

Despite the high initial liquidity premium on dollar bonds, buyers in the U.S. and RoW
continue to prefer dollars because they are far more liquid in international markets: at t = 0,
holding dollars is necessary for any buyer who wants to trade with the U.S. or RoW sellers.
There is little additional incentive for any agent outside the euro area to increase euro bond
holdings, since substituting dollars for euros reduces the cost of trading only with euro area
sellers. Therefore, it remains valuable to accept dollars, and sellers do not switch to accepting
euros. In this scenario, inertia is crucial to maintaining the dollar’s dominance. It does not
benefit buyers to switch to euros when the liquidity premium jumps, because, at that point, few
sellers accept euros, and sellers have no incentive to incur the cost of moving to accept them

(which, in the aggregate, could happen only gradually over time).

5.4 The rise of China

In recent years, observers have asked whether China’s continued economic growth could lead
to the renminbi’s rise as an international currency. To pursue this goal, China has introduced
several policies to integrate its trade and financial systems with those of other countries: it has
invested in trade partnerships with regional partners, expanded its CIPS settlement system, and
taken measures to liberalize its capital account.

To analyze whether China could successfully internationalize its currency, we introduce it into
the model as a fourth country. Since China’s economy is similar in size to those of the U.S. and
Europe, we set its share of the global population equal to theirs, £€% = 0.25. Just like the
U.S. and the euro area, China is assumed to have a home bias in goods. China’s relative wage
is assumed to be equal to that of RoW, as is the fraction of its sellers who recognize dollars and
euros. We consider a scenario in which China has already fully liberalized its capital account; so

RMB bonds can be traded freely across borders, and domestic and foreign investors earn identical
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yields. We also assume that the liquidity premium on the renminbi is identical to that on other
currencies, in line with the evidence in Diamond and van Tassel (2025) that most countries’
government bonds have similar convenience yields (as we will show, capital account liberalization
on its own is not sufficient to internationalize the renminbi.) When China is introduced into the
global economy, only a fraction, d,,;,, of sellers in other countries recognize its bonds.

We first consider an experiment in which China promotes renminbi settlement by expanding
the use of its payment network. In our model, this roughly corresponds to increasing the rate
at which agents from other countries meet agents from China in the DM. We assume that the

gChna where v > 1. We compare a

intensity of meetings with agents from China is v x A
situation in which China does not expand its payment network (v = 1.0) to one in which it does
so aggressively (v = 2.0).

Figure 8 plots the shares of (1) global trade (solid lines) and (2) international reserves (dashed
lines) in USD and RMB for a period of T' = 20 years after China is introduced into the global
economy. The introduction of China can be thought of as a liberalization of its capital account,

so that foreigners can hold its bonds.
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Figure 8: Shares of USD and RMB in global trade (solid lines) and international reserves (dashed
lines) over time after China is introduced into the global economy. The left panel displays the
results for the case v = 1, when China does not expand its international payment network, and
the right panel displays the results for v = 2.

The introduction of RMB bonds to international markets, by itself, does not lead to broad
international adoption of the renminbi. This is simply due to its lack of liquidity: only £¢hne =
25% of global sellers accept renminbi by default, and a large fraction of those also accept dollars.
Therefore, buyers do not have strong incentives to hold Chinese bonds in their portfolios, as
they rarely offer additional trade opportunities. Trade in renminbi is entirely driven by domestic
trade and a small fraction of trade by Chinese buyers in other countries. International reserves
are equal to zero because it is not optimal for foreign buyers to hold Chinese bonds. The fraction
of sellers who recognize renminbi does not increase appreciably over time.

The renminbi gains greater international prominence as China expands its payment network.
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When buyers meet Chinese sellers more frequently, they have stronger incentives to hold China’s
bonds. The inclusion of renminbi bonds in buyers’ portfolios induces sellers to incur the cost
of accepting them, gradually increasing the fraction of trade conducted in renminbi. In turn,
buyers tilt their portfolios further towards China’s bonds. It takes a long time for the transition
to occur; however, even then, the dollar remains by far the dominant currency in international
transactions: after 20 years, renminbi constitute only about 10% of international reserves, versus
about 80% for the dollar.

Is there any way that the renminbi can become more competitive in international markets?
Next, we consider a policy in which China’s government targets a lower liquidity premium on its
bonds. In our model, this corresponds to expanding the real supply of government debt. Hence,
this policy could be viewed as corresponding to measures that expand the supply of Chinese debt
to foreign investors. Specifically, we assume that at ¢ = 0, China permanently halves its target

liquidity premium to 15bp.
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Figure 9: Results for the experiment in which China cuts its liquidity premium permanently to
15bp at ¢t = 0. Left panel: The share of the dollar (blue) and renminbi (red) in global trade (solid
lines) and international reserves (dashed lines) over time. Right panel: renminbi bonds held by
the U.S. (blue), euro area (orange), and RoW (green).

Figure 9 plots the results. The dollar’s share of both global trade and international reserves
declines over time, while the renminbi rises as it becomes more widely accepted in international
trade. In fact, after T = 20 years, the renminbi share of reserves is close to that of the dollar.
Hence, a sustained decrease in the renminbi’s liquidity premium can make it a competitor to
the dollar. The right panel displays the composition of renminbi bond holdings. The increase
in renminbi reserves is attributable to roughly equal increases in the euro area and the RoW,
whereas buyers in the U.S. continue to hold dollars almost exclusively. There is a sense in which
the international monetary system becomes fragmented: agents in the euro area and RoW hold
dollars to trade with the U.S. and renminbi to trade with China, but neither the U.S. nor China

holds significant quantities of the other’s bonds.
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6 Conclusion

We have developed a micro-founded monetary model to examine which assets serve as in-
ternational media of exchange. Governments compete to internationalize their currencies by
increasing the real interest rates on their bonds. Larger countries have a natural advantage in
establishing themselves as dominant-currency issuers. However, this advantage may diminish
as the large country’s share of global trade declines. These model predictions align well with
historical evidence from the 19th and 20th centuries.

Our model is well-suited to study transitions in the dominant-currency regime. When we
endogenize the acceptability of currencies, we find that the “classical” equilibria studied by the
early literature in international finance, in which a country’s currency is required to purchase its
own goods, are unstable. Instead, the economy often tends towards a dominant-currency regime.
Small changes in initial conditions can have large effects on the structure of the international
monetary regime, suggesting a significant role for history-dependence. However, once a dominant

currency is established, it is unlikely to be dethroned by a small shock or policy change.
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A Proofs

Proof of Proposition 4. The first-order condition of the HJB equation (8) with respect to
labor ¢ is

_ . dm.J
1= Vi Qtwtv

where 17" is the Lagrange multiplier on the budget constraint (7). But /" is just the marginal

value of wealth W,/(a|n). Hence,
1

JJ’

qw

which immediately implies the linear form of the value function in the proposition, as desired. m

Wi (aln) =

Proof of Proposition 5. A buyer who purchases z; inputs worth qt¢ gets utility ”. On
the other hand, the seller incurs dlsutlhty z;. Let m be the transfer made from the buyer to the

seller. If the buyer

seller, resulting in a utility cost
t

has a total quantity of bonds m that the seller recognizes, the Nash bargammg solution satisfies

J
max 6 log (—l]tzl - ij) + (1 —0)log (q;mz - zi> st.z >0, m<m.

Fom Wi gy Wy W
After simplifying, the first-order condition with respect to z; yields

w=0 419"

) 703"
4t Wy 0 ¥y

Hence, the terms of trade ¢/, = m/z; satisfy equation (9), since W/, = ¢/4/, /qiw!. m

Proof of Proposition 7. From Proposition 6, the flow value obtained by a country-j seller
in the DM who can accept currency n is given by equation (28). Use equation (8) to subtract
W{(al(j, S\ {n})) from W(al|(j,SU{n})) and obtain

(p+Q(W(al(7, S U{n}) = W(al(j, S\ {n}))) =

ccllt( (al(3, S U {n})) = W(al(j, S\ {n}))),

124 Federal Reserve Bank of Philadelphia, 1 University of Pennsylvania.
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noting that savings and consumption decisions are identical regardless of the set of currencies

that the seller accepts. This equation can be integrated forward to obtain

Wial(, SU{n})) = W(al(G, S\ {n})) = /OOO Ty, ds.

Combining this result with the maximization problem in (12), we obtain the decision rule (14).

Proof of Proposition 8. See Appendix B.1, where we derive the result in the more general

model used for calibration and counterfactuals. m

Proof of Proposition 9. Given \Ifjt and U/, equation (18) implies that the ratio of expen-

]7t’
ditures on domestic versus foreign inputs is

sl _ W 14+6(W ;, —1)
¢J—j,tm{j,t l—w? 1+ H(W;t —1)
If country j buyers hold both types of bonds, this ratio cannot be greater than (ij—g,j, since they

are able to spend domestic bonds in a fraction & of meetings and foreign bonds in a fraction

£770;. Similarly, the ratio cannot be less than 5‘5_’ffj. Given that w/ = B¢ /(B¢ + £77), this

restriction on the ratio of expenditures is equivalent to

1+0(0 . —1 1
( 75t ) c |:5_j,t, :|

1+ 0(W, - 1) St

if country-j buyers hold both bonds.

Next, suppose there is no solution to the Euler equation in which country-;j buyers hold both
types of bonds. If they hold only domestic bonds, there are three possible cases. In the first case,
country j has not exhausted all possible gains from trade with either country, so \I';:t > 1 and
(2 ;o > 1. Thus, buyers spend all of their bond holdings in each meeting, meaning the ratio of
expenditures on domestic versus foreign inputs is exactly &/6;,£77. On the other hand, if gains
from trade with foreign sellers are equal to zero (7. ;¢ = 1), then this ratio is higher, since not
all bonds are spent in meetings with foreign sellers, but all bonds are spent in meetings with
domestic sellers. Finally, if gains from trade with domestic sellers are equal to zero (\Ifzt =1),
the ratio is lower. Therefore, again applying equation (18) to write aggregate expenditures in
terms of gains from trade and the definition of w’?, we obtain condition (25).

A similar logic yields equation (26). The only difference is that there is no case in which gains
from trade with domestic agents are equal to zero (\Ifzt = 1), but gains from trade with foreign
v )

agents are not (\I/i it > 1). Suppose otherwise. The locus of possible combinations (\Ilit,
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such that an agent holds foreign bonds only satisfies

, 0_it, 1 5 i
Vi —1= BJ(‘Ifé,t—l)—g(l— BJ) (A1)

Suppose there is a solution to the Euler equation when \I/jt — 1. Then ¥/ ;0 <0, since d_;; <1

and 8 > 1 by assumption. Therefore, such a solution is not possible. m

H

Proof of Proposition 10. Define [/, " as in the main text. Suppose that equations (22)(23)

both hold for country-;5 buyers. Observe that these equations can be rearranged to obtain
ZtH = )‘(9(\11]]'% - 1)+> ZtF = )\9(\1/;% - 1)+7

which in turn implies \Ifgt = U7, as defined in equation (27).

Proposition 9 demonstrated that if G(I7,1F) < 5’%, then there does not exist a solution of
the Euler equation in which Home agents hold both bonds. Instead, we look for a solution to
the FEuler equation in which Home agents hold only Foreign bonds. Proposition 9 showed that

we either have ¥, = 1, in which case the Euler equation implies

pH — 14
Ht + )\9§7
or we have W&, > 1 and U, > 1, and equation (A.1) holds with j = H. In this case, the solution

to the Euler equation has

o= Py LB
qut 1 - 5Ft (\I[Ft ]‘) + 9 (5Ft 1)7

I = 20 (samwgt 1) (1— g, — 1>).

The solution to the Euler equation can be found by solving these two equations for the two
unknowns Wi WH

Similar arguments apply to all of the other inequalities in the proposition. =

Proofs of Lemma 11 and Proposition 12. We will analyze Home agents’ demand for bonds
in each regime. By a symmetry argument, this will also permit us to characterize properties of
Foreign agents’ bond demand.

Some preliminaries: Here we derive some preliminary results that will be useful throughout
the analysis. First, define D =1 — dydp.
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We now present some derivatives: for j € {H, F'},

o _ 40
d5_; D’
o _ e
o8; &9 D’

oD
%5~ —d;.

Also,
oy 1 9vy
ol NS QIF
OV _ o OV _ 1

Y

orr 7 alF M(1-§)
Case 1: Home agents hold both bonds: In this regime, we have
Ul =% and W =i,

Bond demand is given by

VERNE L))

=D\ ¢ Fr—¢
FoAp\1-¢ "¢ )
where
awt 0" a(l —wt)

H H _ —

denote expenditures on Home and Foreign goods, respectively.

Derivatives with respect to dz: We have

d6p  QIH 86p A0 D
ovy  ovp ot 1l

96r  9IF 06y N D




To obtain the derivative of bond demand, we first differentiate expenditures:

Oppry  Opyry 0V
dop oV, 9o
awf 6 1 5HZ~H

T (140U, —1)2M D

o 1A
D1+

H_H
(beH < 07

Oppag _ Oppaf 0
dor 0, dor
B a(l-wf)e 1 ( [H)
00, 12 D
1 M)
" D1+0F/A

PRt > 0.

Then, the derivative of bond demand is

obyy  OD/dép bl 0P 106k
N D \eD
1 g
N1 - f)D( Ao )
Cu,y du /N GHal
C D" DiyjH/)\ND
opap  op 1T/N oflafl
(A(l—S)D D1+ZF/M(1—£)D)'

¢g$g + 5F

H
To conclude that % <0, it suffices to show that ¢pHzf > \(1—&)dxb. In this regime, we have
WG 3

ppat = (1—€)on

from the results in the paper. Then, from the definition of b,

< L (ot ol
AD\ (1 —¢&)oy 1-¢
_; H_H

S M1 =)ot < pfall

as desired.



Next, take derivatives of Home agents’ demand for Foreign bonds:

obE _8D/85F 0pH 2 /00 B 022 /96

o D AN1—6D " XeD
Sy, LA ol 5y TN ol

v+

DT U DIHIFIANI=ED D 1+[H/\ XD
> 0.

We conclude that in this regime,

O 1 Ly
) ..
_35F(1 \IIH)b > 0.

Derivatives with respect to dg: This case is completely symmetric. We have

) -
%(1 q;H)b > 0,
0 1

@(1 q]H)bF <0.

Case 2: Home agents hold Home bonds only: In this regime, there are two sub-cases
based on whether 8y is greater than or less than one. Of course, regardless of which sub-case
applies, we have b = 0.

Sub-case 1: oy > 1.

In this case, the gains from trade in each type of meeting are

— (B0 —1))"
MN(BE+T1—E)oy

max{5§+1 M+ BE+1 )\f(ﬁ(SH — 1) " }
S '

w§=1+a

Ug =1+

Bond demand is =

b opry  ow 1
BXe N 1T+ — 1)

It is immediately apparent from these expressions that %F <0, 85H > 0, and hence 221 85 < 0.

Moreover, none of these quantities depend on 0 (since Home agents do not hold Foreign bonds).

Therefore,

0

1
25,

1_E§)

bl <0, (A.2)
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0 1

— —_— — H:
a(5F(1 \Pg)b,{ 0. (A.3)

Sub-case 2: [iy < 1.

This sub-case is similar to the previous one with minor alterations:

o (T =XM1 =&)(% - 0om))"
\IIH — 1 + —£ )
M(E+150)
1
maX{BE+1££lH+BE+1 Al - )(%_51{)’[]{}
=1+ .
A(1—&)og
Now we have
g el _al-w') 1
BN =66 M1 =80y 1+6(VE — 1)
Again, it is clear that <0, %\gf > 0, and % < 0. We therefore obtain equations (A.2)

and (A.3).
Case 3: Home agents hold Foreign bonds only: In this regime, we have bl = 0, and
quantities do not depend on dy, the fraction of Foreign agents who accept Home bonds.

The gains from trade are

yp 1y (P65 60)
(BE+1-¢) 7
max{ s glF £+1 5){(5 5F) }
U =1+
H NOED
Bond holdings are:
pH _ opry  aw' 1

N AR L+ 0P — 1)

It is immediate that F >0 ov <0, and F < 0. Thus, we have

’85

0 1

0 1
25, " wn

H —_— p—
— )by 0’85F(1 i

— )b <0.
This concludes the proof. m
Proof of Proposition 13. We proceed by classifying the possible equilibria in each regime.

In what follows, it will be useful to define the state variable § = (dy,dr) and write the law of

§o¢ <1{v§<a>/<p +¢) >} - 5H> "
Hof(9)/(p+C) = v} —br) |

motion (4) as



Classical | H-dominant | F-dominant | Multi-polar

vl
85; + ? >0 <0
| - <0 <0

i
| - <0 <0

&
S+ >0 ? <0

Table A.1: Sign pattern of dv’ ;/00_; and o’ ;/00; implied by the proof of Proposition 12.

Define the smooth approximation to the law of motion

s _ (F(vﬁ(é) ~(p+ O)nle) - 5H>
f F(0ff(8) — (p+Q)nle) = 3r )

where
Fla]e) = %(1 + tanh(z/e)

is a smooth approximation to the law of motion (A.4) as e — 0. Near a steady state, the Jacobian

of this approximate law of motion is proportional to that of (vk, vi):

vl 196y Ovl 196k )

Stability of an interior steady state then requires, as usual, tr(J"(d)) < 0 and det(J"(d)) > 0.

In what follows, we will also use the fact that the proof of Proposition 12 characterizes the sign
of dv’ ;/00_; and v’ ;/00; in each regime, as summarized in Table A.1. Given the expression
for v ; in (13), each element of the table for v’ ; can be found via the signs of the derivatives of
(1-1/ \If;j )b:? and (1—1/ \I/;)bj_ ;- (The proof derives the signs for Home agents’ bond demand
and gains from trade, but a symmetric argument applies for Foreign.)

Classical regime: Consulting Table A.1, if §* is an interior steady state in this regime,
then tr(J”(6*)) > 0. Hence, 6" cannot be stable, and the only possible stable equilibrium is
6" = (0,0). (Clearly, this point is an equilibrium for sufficiently large &.)

Dominant-currency regime: We analyze the Home-dominant regime. The proof for the
Foreign-dominant regime is exactly analogous.

Suppose by way of contradiction that 6" is a stable interior equilibrium in the Home-dominant
regime. From Table A.1, if tr(J¥(6%)) < 0, it must be that dvl /05y < 0. In turn, the sign
pattern then yields det(J"(6%)) < 0, contradicting the assumption that §* is stable. Any stable
equilibrium must then lie along the boundary dz = 0.

|
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B Derivations of key equations

B.1 Goods market equilibrium

In this section, we derive equation (24) in a generalized version of the model. Just as in
our counterfactual exercises, we allow for tariffs 77, levied on country-j buyers who sell country-i

inputs in the CM and time-varying productivity at, where the aggregate production function is
= X7 (al€])", (B.1)

Furthermore, sellers’ utility cost of production in the DM is 1/ al. (Productivity al is permitted to
follow an arbitrary deterministic path.) A key quantity is the sellers” marginal cost of production
in the DM, defined as
me] = q/wi /aj.
With differential productivity, the gains from trade become ¥, = /47, /mc.
With a tariff, the terms of trade in the DM also change. They are given by

1 — 7\ ,
( thj) z; mC;,
1+ ‘9((_1 - Tz’t>\Ijit - 1)
m_§<1 - T;’t)‘l’ft
= o e
L+0((1 —73)05, — 1)

it

and buyers spend all of their available bonds whenever the gains from trade net of tariffs are
positive, (1 — 77,)W/, > 1
The first-order conditions for intermediate goods (15) can be combined to obtain, via the

usual CES algebra,

. 1
J

Yhep = O;é; where %, = (Zw U) . (B.2)

Then, multiply equation (16)) raised to the power 1 — a with equation (B.2) raised to the power
a, use the production function (B.1), and multiply by qf on both sides to obtain

« o ozla
a*(1-a)' gla] =z2w [

J
o e me; o\ o/ (1-0)
=md" (gw])' () w!(—¥)' ™)

= ma

11—« ; e’
—_ J
=a, ma¥y,
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where ;
P me, 1/(1-0)
U, = w! (—L ) :
ko= (Wl C¥)™)
This expression can be rearranged to obtain

a®(1 — o) =]

j @ )
qut

wt -
which can be combined with the resource constraint (3) and the labor-leisure optimization con-
dition (17) to obtain
. 1
i a1 = a)l=al \ 7
Yz _5 j «
1Y

Then, note that the quantity of intermediates purchased by region j from region ¢ can be

rewritten as

j
) —0

@DX,:
J

;Q

w Qtyt( zt) -

th Qtht
G, d mei i
_ i Q%Y (mCi it
zmcg\IﬂXt \Iijt

A —wJX]<

=

Jad )
= L T ()

mcz mc;

mc] wt Xt (mcg )

aqutwt o lea j 51 j o—l-a(i-1) mc! j
= X | a*(1l—a) %aq U, T xw! (—Lw) 7

me] me]

K]
_ ¥ (mct \If])

mc’ mc;

where
P i g a ) yffla(ll)
K] =a8quw] x [ a®(1 —a) “a; x U v

Putting this expression together with the terms of trade, we obtain

=)

1+0((1— )W, — 1)

sztxzt K; W
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B.2 Implementation of a liquidity premium target

In this subsection, we demonstrate how a government can use its fiscal and monetary tools
(the nominal rate i} and the rate of bond issuance p}') to implement a given path of the liquidity
premium.

Let {I7}N_, denote the set of liquidity premium targets for each currency. Let {b7}Y_, denote
real demand for bonds in each currency at time ¢, and let 7, denote the real interest rate, in

some equilibrium in which liquidity premia are equal to their target values. We construct a set

N

N such that there exists an equilibrium in which I = I and b = b for all

of policies {3}, uy
n and t, and r; = 1, for all ¢.
Recall that b} = ¢} B}', where B}’ is nominal debt in currency n and ¢} is the real price of a
currency-n bond. If such an equilibrium exists,
ﬁzﬁ—ﬁ-
by oF

Furthermore, from the definition of the liquidity premium,

%
o

I =7 — (i

These are the only two equations that must hold in order for an equilibrium of the desired form
to exist (maintaining the assumption that taxes can always adjust to satisfy governments’ budget

constraints). Combining these relationships, such an equilibrium exists whenever

by

E.

n n__~ _in_
i =y =T

Only the difference between 4} and py is pinned down by equilibrium conditions, so there exists

a uy (resp. iy) satisfying these conditions for any given path of i} (resp. uy'), as claimed.
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