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Abstract

We present a micro-founded monetary model of the world economy to study interna-
tional currency competition. Our model features both “unipolar” equilibria, with a single
dominant international currency, and “multipolar” equilibria, in which multiple currencies
circulate internationally. Long-run equilibria are highly history-dependent and tend towards
the emergence of a dominant currency. Governments can compete to internationalize their
currencies by offering attractive interest rates on their sovereign debt, but large economies
have a natural advantage in ensuring the dominance of their currencies. We calibrate the
model to assess the quantitative importance of these mechanisms and study the dynamics

of the international monetary system under counterfactual scenarios.
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1 Introduction

Throughout history, international trade and finance have been dominated by a few currencies,
despite the presence of numerous local ones. 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 curren-
cies, 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, influenced the international mon-
etary system, macroeconomic fundamentals and government policies have been equally critical.
Issuers of dominant currencies have typically been large economies with substantial fiscal capac-
ity, such as Victorian Britain or the postwar US. Even the relatively small Dutch economy of
the 17th and 18th centuries had significant capacity to issue private debt, thanks to its advanced
financial markets. Once a currency becomes dominant, its international status typically persists
for decades.

This paper examines how both macroeconomic fundamentals and historical contingencies
shape the international circulation of currencies. In the long run, which countries’ currencies
are most likely to circulate globally? Can governments adopt fiscal or monetary policies to
internationalize their currencies? Are “multipolar” 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?

Our approach adapts New Monetarist tools (Lagos and Wright, 2005) to a canonical two-
country macroeconomic setting to address classic questions about the international monetary
system (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.

The model’s basic idea is as follows. The demand for a currency is shaped 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 currencies may differ in their liquidity because agents always accept their domestic
currency, but they do not necessarily accept foreign currency. We endogenize the liquidity of
each currency in international trade by assuming that foreign agents must pay a (realistically

small) fixed cost if they wish to accept it. Strategic complementarities emerge naturally from

!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 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 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.

More concretely, the 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, as in canonical international macroeconomic models, intermediate input
goods sourced from each country and labor are aggregated to produce final output. Governments
issue nominal bonds, set their nominal interest rates, and levy taxes on domestic agents in the
CM as well. 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 in which 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. Consequently, a country’s bonds are more frequently accepted when purchasing input
goods from that country. Imperfect recognizability is a typical 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
designed to encourage the use of domestic currency, or compliance costs.?

These administrative costs of accepting foreign currencies motivate our second key assump-
tion: sellers must make a fixed-cost investment 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 that are widely held internationally, since doing so offers greater future opportunities
for trade. Crucially, we do not assume that these costs are large: when we calibrate the model,
we find that the costs paid to recognize foreign currencies are on the order of basis points of total

trade quantities.

2This assumption is key to resolving the usual Kareken-Wallace indeterminacy (Kareken and Wallace, 1981).
Alternative approaches include Gomis-Porqueras et al. (2017), who introduce counterfeiting threats in a two-
country model to address indeterminacy.



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.

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 are assumed to 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 portfolio towards a foreign currency if
that currency has a low liquidity premium or if it is broadly accepted (e.g., if the foreign country
is large or if 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 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
hold their own currency as well. Finally, there is a “multipolar” regime in which all currencies
are widely accepted. In this regime, 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 Home is large relative to Foreign, 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 emerging from the model
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 if global holdings of that currency are larger, and global demand for a currency is
greater if it is more widely accepted. Then, for example, a Foreign seller’s decision to recognize
Home currency enhances the liquidity of Home bonds, increasing the demand for Home bonds.
In turn, greater global holdings of Home currency raise the benefits of recognizing it.

These strategic complementarities have crucial implications for the nature of long-run equilib-
ria. 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 policies (e.g., one currency’s liquidity premium falling by a small amount) can result in
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
the decisions of sellers 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 for high and persistent
tariffs (e.g., a permanent tariff of 30%), the dollar maintains its dominance. 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 in line with
historical evidence: dominant currencies have maintained their status across 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 less than 50bp and international holdings of domestic bonds not exceeding
50% of GDP. Hence, the “exorbitant privilege” can finance a stream of imports of 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. To capture this concern, 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
cause the U.S. to run up against fiscal constraints, the resulting increase in the dollar liquidity
premium does not cause a broad shift away from dollars and into euros. Network externalities
are strong enough that the dollar remains dominant despite the lower return on dollar assets.

Our final quantitative experiment asks whether the rise of China’s economy could reshape
the structure of the international 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 expands its payment network (as it has done with CIPS). In our model, this policy
amounts to providing agents from China with a faster matching technology. We find that absent
an improved matching technology, the introduction of the renminbi in global markets (i.e., capi-
tal account liberalization) is not enough 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 gov-
ernment 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 closely relates 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, and 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. Madison (2024) examines fiscal policy and currency
substitution in a domestic economy. Relative to these papers, our contribution is to analytically
characterize the dynamics of the international monetary system and to quantitatively evaluate
scenarios that could change international payment arrangements.

Our work also engages with studies on 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,

while Pflueger and Yared (2024) study the interaction between reserve asset competition and a



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. Closest to our work in this respect are two papers. Chahrour
and Valchev (2022) demonstrate how strategic complementarities in collateral choice can lead to
the emergence and persistence of a dominant means of trade finance, and in a carefully calibrated
DSGE model, they 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:
we endogenize the medium of exchange in an otherwise canonical international monetary model.
This permits us to study how a variety of counterfactuals related to trade, finance, and monetary
policy shape the international monetary system and its dynamics in general equilibrium (both
analytically and quantitatively).

Finally, our paper connects to the broader literature on the “exorbitant privilege” of the US.
(Gourinchas and Rey, 2005, 2022). Gourinchas and Rey (2007) document how low returns on US
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 US 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 presents the main analytic 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 each currency circulates



internationally. Later, we specialize to a two-country version of the model to derive analytical
results and a quantitatively richer version of the model that we use to study the stability of dollar
dominance under a range of counterfactual scenarios.

Setting. Time is continuous and infinite, ¢ € [0, 00). 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 country’s population is split equally between two types of agents: buyers
and sellers. There is a global centralized market (CM) where trade takes place continuously
in a Walrasian market: goods are traded within countries, and assets can be traded across
countries. International trade in goods occurs in pairwise meetings in which agents match at
random (according to a Poisson process detailed later). 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: they levy taxes on domestic agents
and issue bonds in their domestic currencies. This structure permits monetary unions as well
as situations where one region does not have its own currency — e.g., in our quantitative model,
there is a region (the “rest of the world”) where agents choose whether to accept dollars or euros.
There is no aggregate uncertainty.

Technology. Production takes place in two stages. The first stage of production is in the
DM, where bilateral meetings occur 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 £&/.3 In DM meetings, a region-j
seller can produce a region-i raw input good z; at a linear disutility cost. A region-j buyer can
convert region-: 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 X7

according to the CES production function

o _
—1

. J 1 o—=1)\ o—-1
Xzz(zwzoxzt ) , W
=1

where o > 0 is the elasticity of substitution across intermediate inputs (similar to an Armington
) J oo

elasticity) and w] > 0 is region j’s expenditure weight on region-i inputs, with Y w] =1 for all

j.4 i=1

Then, competitive firms aggregate intermediate input goods and labor (supplied by domestic

3The assumption of uniform matching probabilities is analytically convenient but not essential to the main
results.
) J i
“When o = 1, we take limits and set X7 = [] xgtwl.
i=1



agents) into final output via the Cobb-Douglas production function

i i sl—a
yi =X 4, (2)
where 1—a € (0, 1) is labor’s share of output. Goods cannot be traded across regions or physically

invested in the CM. Therefore, the resource constraint in each country is

o =yl (3)

where ¢/ denotes consumption in region j.

Preferences. Agents derive utility from consumption and disutility from labor in the CM and
production of raw inputs in the DM. We assume agents have CRRA preferences over consumption
and suffer linear disutility from labor, as is typical in New Monetarist models. Let {7},}>
denote the (countable) set of times at which an agent enters the DM. Then, the lifetime utility

of a region-j agent is:

oo

J = —pt W—_l_ _ S —pTy,
U’ =E, e Oy | dt Ze 27, | (4)

9 1—7 k=1
where 27, denotes raw inputs produced in the DM, ¢, is individual consumption of country j’s
final good, ¢, is labor supplied in the CM, p > 0 is the subjective discount rate, and yv~! > 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, the
prices of inputs and final goods may differ across countries. Region 57 = 1 final output is used as
the numéraire, with qf denoting the real exchange rate: the price of region j’s final output good
relative to that of region 1. In region j, region-i intermediate goods xf trade at a price qf g’}t,
and wages are qf w{ (so that @/th and wg are input prices and wages in units of domestic output).

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

currency-n debt is .
n_ o Pr
ry =1, + 0 (5)
t t Spt

where a dot denotes a time derivative. The real interest rate on illiquid bonds is r;dt.

5Again, when v = 1, we take limits and set the utility of consumption to 1og(c{).



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 where the buyer has a share 6 € [0, 1] of the bargaining power.

Our key assumption to break the Kareken-Wallace (1981) indeterminacy result is that sellers
always recognize their domestic currency, but they cannot always recognize non-domestic cur-
rencies.® Specifically, only an endogenous fraction &/, € [0,1] of region-j sellers can recognize
currency n, where we assume 0, = 1 for all n < N and ¢. Under this assumption, currencies will
not be perfect substitutes and can therefore pay different rates of return: each currency will be
more liquid when purchasing the corresponding region’s input good.

Formally, imperfect recognizability means that sellers are incapable of distinguishing genuine
units of non-domestic currency from counterfeits, but this assumption can stand in for several
institutional frictions that make it costly for individuals or firms to accept foreign-currency pay-
ments, such as compliance or legal costs, costs of hiring employees to trade currencies and manage
risk exposures, and so on. As in Lester et al. (2012), we make the analytically convenient (but
strong) assumption that counterfeit currency can be produced at no cost, implying that sellers
will never accept a currency that they cannot recognize.”

We endogenize the recognizability of each currency by assuming that sellers can make a fixed-
cost investment to recognize a foreign currency going forward. Specifically, for each n, there is a
technology that permits region j # n sellers to recognize that currency. According to a Poisson
event with rate (, a region-j seller receives an opportunity to pay a utility cost x to obtain this

8 The seller can then recognize currency n

technology (or maintain their existing investment).
until the next such event. Hence, the fraction of region-j sellers who recognize currency n evolves
according to

5%1& = ([Zt - Cdit)d@ (6)

where I7,dt € [0, (dt] denotes the measure of such sellers who choose to incur the utility cost at
time t. The recognizability problem is limited to sellers in the DM, so agents can trade currencies
without restriction in the CM, and buyers can carry any currency into the DM without having
to invest in the technology.

Importantly, when we calibrate the model, we find that the utility cost x required to generate
interesting results is realistically quite small. That is, even though the administrative costs that
motivate our assumption tend to be modest, even small frictions to accepting foreign currencies
are enough to generate stable dominant currency regimes.

Governments. Governments pay their debts by levying lump-sum taxes 7;' on domestic

6This assumption is typical in the literature; see, e.g., Zhang (2014).

"Lester et al. (2012) show that the results are qualitatively unchanged when the cost of counterfeiting is positive,
but such considerations substantially complicate the analysis: buyers and sellers will use probabilistic strategies
for counterfeiting and accepting unrecognized currencies.

8These Poisson events are independently distributed across currencies n.
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agents and issuing a quantity of nominal bonds B} in the CM. Each government’s policy consists
of a path of bond issuances {B}'}°, and a path of nominal interest rates {i}'}?°, on domestic-
currency debt. We denote the growth rate of the stock of currency-n debt by u* = B!/ B

Government n’s budget constraint, expressed in terms of the numéraire good, is:
b =t — g, (7)

where b} = ¢} B}’ represents the real quantity of currency-n bonds outstanding at time ¢. The
real rate on currency-n debt, 7, is determined in equilibrium, and taxes {77*}2°, adjust to satisfy
equation (7) 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 returns r,

on an illiquid bond and the returns on currency-n assets:
n — n
lt =Ty — Ty

The liquidity premium is the cost of foregone interest that agents incur to hold a currency. In
a steady state, the real returns on currency n are i" — u" (since prices increase at rate p), so
the liquidity premium is simply {" = p — (i" — u™). Note that " — " is simply the part of the
interest bill that is paid by taxes rather than debt issuance, so the greater the tax backing of the

debt, the lower the liquidity premium.”

Remark 1 In our model, we assume that governments are the sole issuers of liquid assets, and
we refer to these assets as “bonds.” Ultimately, however, what matters for currency demand is
simply the liquidity premium on each currency. One could think of cash in our model as a liquid
asset that pays no interest, i" = 0. A metallic standard (such as the gold standard) could be
thought of as a constraint that py 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 away 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 inelas-
tically supplied liquid assets.) However, private issuance would matter in one sense: the gov-
ernment would no longer harvest the liquidity premium on the entire stock of domestic-currency

debt, since private issuance would make up part of the debt stock.

9Governments have two tools, 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 given any path of the
nominal rate ¢} (resp. any path of bond issuance u'), there exists a path of u (resp. f") that implements the
desired liquidity premium in an equilibrium. However, for a given path of policies, there may be multiple equilibria
featuring different inflation rates. Studying how the government can rule out such equilibria with off-equilibrium
policies is beyond the scope of this paper.

11



Remark 3 In our model, all liquid assets are used for cross-region trade in goods. However,
all that is required for our model’s main comparative statics and analytical implications on the
stability of equilibria is some source of gains from trade that is decreasing in the quantities traded.
Hence, we believe 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 wi and & could be

J
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 decisions 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
m = (7, 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, the portfolio allocation constraint

N
Z bnt + b]t = Ay, (8>
n=1

and the flow budget constraint

ay = Z T 0nt + 101 + qf (wﬁft — G = Tg)v (9)

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

-1 i)
pWi(aln) = max ——— — £+ aW)/(a|n) + A(Vi(b|n) — Wi(aln))

clb 1 —

+C(Wialn) ~ Walal) + Wi (aln)

st (8), (9), b > 0. (10)

Here, W,/(a|n) denotes the first derivative of W,(a|n) with respect to assets. The second line
captures the change in a seller’s value function when the seller gets an opportunity to pay the
cost to recognize a currency n. The term C~’7 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 ) ¢ for
n#j
sellers. The term W,(a|n) is the seller’s expected value in this contingency. We return to this

term later, when we solve 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:

Wialn) = Wi(n) + —

Jond’
gy Wy

As typical in the New Monetarist literature, this result is convenient because it implies that we
do not need to keep track of 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 qf ft Therefore, there are gains from trade as long as
g, > qiwi. Hence, let

‘ i
W = 4 Vit
T gt

4y Wy

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

following proposition characterizes the outcome of Nash bargaining in this case.

13



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

= ————————qW;. 11

t 1 + (9(\IJZt _ 1) tt ( )
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

0/q/wi b
DM surplus = (W}, — Zb { /4 e

nes )/‘Ilthtwt seller

This total surplus is obtained by multiplying the per unit surplus, qt ! — qlw!, by the quantity
produced, > b,/ gbl-t (i.e., the quantity of the buyer’s bonds the seller can recognize divided by
nes

the price).
Averaging across agents’ possible trading partners, we then have 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 , N
0> > &6, (U, —1)"b,  buyer
X i=tn=1 : (12)

Vi(bln) = Wi(aln) + L
q}l) b, seller

q; Wy

where a = Y b, + by denotes total assets and b%, denotes aggregate holdings of currency-n bonds
by region—inb:liyers.

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 to recognize foreign currencies.

14



Portfolio choices. The optimality conditions for liquid bond holdings reflect the tradeoff be-
tween the transaction benefits a currency yields in the DM and the cost of holding that currency.
For an agent to hold currency n, the liquidity premium must be at least equal to the benefit of

holding that currency, which from the Bellman equation (10) is A2% b‘") Wt(a'”)

. Using the so-
lution (12) for the DM value function, the Euler inequality determining reglon— 7 buyers’ holdings

of currency-n bonds can then be written as
> )\925’ 8, (W, — 1) with equality if b}, > 0. (13)

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 that is liquid
enough in the DM that foreign agents are willing to hold it.

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 (10), satisfies

CWilalj, §) = 3 ¢ max {wxau, SU{n}) - x, Wila,) S\{n}>}. (14)

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, S U{n}) — Wi(a,|j, 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 (12), sellers’ flow value in the DM is linear in the set of currencies accepted by the
seller, where

v, = Zfl b, (15)

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 of vflt is high enough.

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

15



t if and only if

o0

Kk < /e_(ﬁosvfl’tﬁds. (16)

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 (15), 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 ‘Ilgt,

aggregate bond holdings v’,, and real wages qf w{ . 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 quantities {x{t}le of intermediate inputs and

hire labor # to maximize profits, taking the prices {17}/, and w] as given:
max -y — Z%xi —wily st (1), (2).

i\ J
{ol 3.4 =1

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\ "s

; ay €T “

zj't:_at'( j j) ’ (17)
X \w; Xj

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

: 1—a)y’

wl = ( Q)yt .
4

(18)

The labor supply condition derived from the Bellman equation (10) equates the marginal utility

of consumption times the wage to the marginal disutility of labor:
wl = (d/€)", (19)

since CZ /&7 is per capita consumption. Combining these relationships with the production function

and resource constraint, (1)-(3), output can be expressed in terms of wage-based real exchange
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rates and gains from trade ‘I’m
) alf] — l—« 1

%) v (20)
Py

where X

J l-o\ 1=
o= (Lwie) )

i=1 Qt wt

is a price index for intermediate inputs. When the prices of intermediate inputs are high relative
to wages (reflected by large gains from trade \I/gt), aggregate production is low.
Finally, (17) can be combined with this expression for output and the terms of trade (11) to

obtain an expression for aggregate DM expenditures of country-j buyers on country-i inputs.
Proposition 8 Aggregate DM expenditures of country-j buyers on country-i inputs, qﬁgtxft satisfy

9w Lyl )T
] A—q “ ! <X E ol h lity if W, > 1 (21)
ol = K x Lt ' bl, with equality if W], > 1,
itlit = i] 9(\1131, t q Y t

where
1

1 .
Kj = 048 Qt wt yt \Iijt

o—1

The right-hand side represents the maximum feasible expenditures of country-; buyers on country-
i goods, since they meet such sellers with intensity A¢%, and a seller accepts a currency-n bond
with probability 6’,. By Proposition 5, actual expenditures are equal to this maximum whenever
there are gains from trade, since buyers spend all available bonds in that case. When combined
with portfolio decisions (13) and wage-based real exchange rates giw!/qlw!, this goods-market
clearing condition can be used to pin down the gains from trade \IJgt and bond holdings bit

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 (10):

cl
rt—p+Qt+7—t\1je{1,...,J}. (22)
Qt CZ

The Euler equation (22), along with agents’ labor-leisure optimization condition (19), yield a
Backus-Smith condition for the goods-based real exchange rate,

737 i Gy

4GS f_ )’Yq wi

1

th B (5] Wy

= constant,

which in this model is equivalent to a constant wage-based real exchange rate.
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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 (R I | J i npj
ny = 1y + E (P4l — dipy) +1 E bl E Ly - (23)
=1 i=1 n=1
N g o
Vv Vv
net exports liquidity premia

That is, region j’s net saving consists of interest income earned on assets, plus net exports, plus
liquidity premia paid by foreign agents to hold currency-j bonds, minus liquidity premia paid by
domestic 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)njf:() vV jed{l,....J} (24)

T—o00
0

World equilibrium. A world equilibrium consists of paths of prices {qut, ¢{’t, I, re, wg, q{ 1
quantities {CZ , yi s a:gt, X7 7 }, bond portfolios {bfm b}.t}, dynamics of the aggregate state vari-
ables {67}, and net foreign asset positions {n]} such that (1)-(3), (7), (11)-(13), and (17)-(23)

hold at all dates, and the dynamics of the aggregate state are consistent with (6) and (16).

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 when we cali-
brate 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
O 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, given that there are only
two countries, in this section we let dz; = §%;, denote the fraction of Foreign sellers who recognize
Home currency, and similarly we let 6z, = 6%, 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
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stability of dominant currency regimes.

4.1 Currency circulation regimes

We begin by studying agents’ Euler equations and characterizing the monetary regimes that
can arise in equilibrium. The Euler equation for a country-;j buyer with respect to Home bonds
is

2 20 ( € (W - 1)+ 0 (v - 1)), (25)

whereas the Euler equation for Foreign bonds is
DY (gHaFt(xp{% —1)" (], - 1)*), (26)

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, it is possible for both currencies
to circulate even if they yield different rates of return.

The Euler equations may not hold with equality because agents may simply 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? The second key equilibrium condition comes from goods market clearing: per (21),
expenditures by country-j buyers on country-z goods are bounded by their holdings of bonds that

are accepted in country i:

ol gl wlw! R . .
_OSGWY  Nei(5i b 46 b)) for ji € {H, F). 27
14000 —1) = f(HtHi FtFt)/ J { } (27)
N—— bonds accepted in i

expenditures on %

Notice that if country-j 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 qbf;{tx%{t / qﬁ‘;tfp{pt =
EH JEF Sy, since a fraction € of meetings are with Home sellers, and a fraction £¥'dy; are with
Foreign sellers who accept Home currency. Similarly, if country-j buyers hold only Foreign bonds,
the ratio of expenditures is ¢y, a7, /Gyt = E10p JEF.

Therefore, if country-7 buyers choose to hold both types of bonds 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 (\Iffqt = 1), the ratio of expenditures can
fall below £H 65 /€X', or if there are no gains from trade with Foreign (\I/%t = 1), the expenditure

ratio can rise above £# /€86y, Applying (21), we get the following proposition.
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Proposition 9 Country-j buyers hold both currencies if there exists a solution (\If;t, \If];ji) to
the Euler equations (25)-(26) with
L+o(W , —1)* 1
( ¢ >+ { . 5_]. (28)
1 + 9(([!]’15 - 1) jvt

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

equality and

. =L 9 9 >
1+ 6007, — 1)t fe
n > ﬂ \ijj,t - 1 . (29)
L+ 0(W), —1)F » ;
<& W=

Finally, they hold foreign currency only if the foreign-currency Fuler equation holds with equality

and

L+ 6%, — 1" { =0y VWl > 1 (30)

jvt’ .
L+0(0, -1+ | >0, W, =1

Figure 1 illustrates the solution to the Euler equations and 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 (U = Wl and WH = WI). 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, but Home agents choose to hold domestic bonds only. Since the liquidity premium on
Home bonds is low, Home agents try to tilt their 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 and Wi < Wi,

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

S W=l

"1 = 8mdr)

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 is increasing in country j’s size and the fraction

of foreign agents who recognize that currency. Note that if country-i agents hold both types of
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Figure 1: The solution to the Euler equations is plotted for two parameter configurations. Both
panels have A = 0.2,0 = 1.0,£ = 0.5,0y = 6p = 0.15, 8 = 1.1,1 = 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). The left panel has [ = 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 (W W) is at the point Fy.

bonds, then W%, = U3, and ¥%, = U%,, where
P b

Intuitively, the higher Z{, the more costly it is for buyers to purchase country-;j goods, and the
lower the quantity actually purchased. Then, Proposition 9 can be used to demonstrate the

following.

Proposition 10 Define

14 0Ty, —1) 11PN
L+0(Wf, — 1) 1+07/)

G, 1)

Then

e Home agents hold both bonds when G(LH,Zf) € [%,ﬁ], hold only Home bonds when
G I >

and hold only Foreign bonds when G(IIIF') < %t

_1
Bdme’ B

e Foreign agents hold both bonds when G(IF,IF) e (B0, %}, hold only Home bonds when
G IF) > %, and hold only Foreign bonds when G(I7,IF) < 0.

This proposition provides comparative statics demonstrating how patterns of international cur-

rency circulation depend on the model’s parameters and government policies.
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Figure 2: An illustration of how the international monetary regime depends on liquidity premia.
The first letter indicates the currency held by Home (“H” for Home, “F” for Foreign, or “B”
for both), and the second letter indicates the currency held by Foreign. We use parameters
A=020=1.0,£=0.5,0g =0p=0.7,=1.3.

A country’s bonds are more attractive when their liquidity premium is lower (lower ), when
the issuing country is larger (higher &7), or when its currency is more frequently accepted by
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 foregone interest on liquid bonds, but
also the probability that those bonds are widely recognized and accepted by sellers. Hence, it is
possible for one currency to dominate international commerce even if both currencies have similar
liquidity premia. Figure 2 shows how the monetary regime depends on liquidity premia.

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 expenditures on domestic and foreign goods by holding domestic
bonds only. However, when home bias is smaller, this is no longer the case. One way of viewing
this result is that when the global economy is more integrated, agents will have greater incentives
to hold a diversified portfolio of currencies.

Furthermore, note as the fraction of agents who recognize foreign currencies goes to zero
(0g,0r — 0), all agents tend to hold both currencies. In this limit, the economy behaves just like
traditional “cash-in-advance” models 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
(0g,0r — 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.
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Given these results, we classify the patterns of portfolio holdings into four different interna-
tional monetary regimes. There are six possible patterns, which we label by HH, HB, BB, BF, F'F,
and HF', where the first letter indicates the currency held by Home agents and the second in-
dicates that held by Foreign agents (H for Home, F' for Foreign, and B for both). We classify

equilibria as follows:

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 how the international monetary regime depends on the model’s
primitives and government policies. No single factor determines on its own whether a currency
is dominant, so our model does not predict, for example, that dominant-currency countries will
have especially 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) argue that
they do, whereas Diamond and van Tassel (2025) argue that the “convenience yield” on US debt
is neither especially high nor especially low.

There are several factors in our model that determine whether a currency is dominant: the
country’s size, its monetary policy (via the real return on its government bonds), and its accept-
ability by foreigners in international trade. The empirical literature has highlighted factors that
are quite similar to those in our model: for instance, Eichengreen et al. (2018) highlight coun-
try size, monetary policy “credibility” (i.e., the inflation rate), and a factor they call “inertia,”
which is meant to capture strategic complementarities and history-dependence in global firms’
and banks’ decisions to accept a dominant currency. So far, we have demonstrated how funda-
mental 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 moment in time, taking as given sellers’
decisions to accept non-domestic currencies. We have demonstrated that when 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 permits us to show that
dominant currency equilibria — where 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 to accepting foreign currency until the next Poisson event. Recall
from (15) that the flow value of accepting currency —j for country-j sellers at time ¢ is

v :M(U@—L)bi +gj(1—i.)bj : > (32)
Tt Jc v/ —jt v, —jit
The seller invests if the expected discounted benefit of accepting foreign currency j, V7,

exceeds the investment cost x, where

o

Vi = /e_(pﬂ)sv{ﬂﬁds. (33)
0

At an interior steady state (0,0r), V¥ = VI = k. However, steady states where either V
or VI are 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 (32), 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

depend 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
o Increasing in the fraction of country-i sellers who recognize foreign currency j, 0j, if

country-7 buyers hold both currencies at t;
o Decreasing in 0;; 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 their demand for those
bonds. In turn, Home buyers trade greater quantities with Foreign sellers, reducing the gains
from trade that are realized.

The second component that is relevant to Foreign sellers’ investment decision is the global
demand for Home bonds. Naturally, both countries’ demand for Home bonds is increasing in the
fraction of Foreign sellers who 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 bond demand are increasing in the fraction of sellers who invest.

Proposition 12 Fiz some level of the relative wage ¢"w /¢ w and (12, 1Y, 634, 6p¢) such that
buyers in both countries hold both currencies. Then the value of accepting currency j at time t,
18

—J
th )

o Locally increasing in the fraction of foreign sellers who recognize it, dj¢;
e Locally decreasing in the fraction of domestic sellers who recognize foreign currency, 0_;,.

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 where Foreign agents accept Home currency, and there is another
long-run steady state where 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. The following proposition

characterizes the types of stable long-run equilibria that are possible.

OFor a summary, see Hirsch and Smith (2006).
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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 blue dashed line indicates the locus
H

where v = £, and the red dashed line indicates the locus where v, = k. The dark red is

the multipolar regime, the gray region is the classical regime, and light red (blue) is the H-
(F-)dominant regime. We set I =¥ =0.02, A =0.2,0 = 0.5, =0.5,8=1.1, and x = 0.01.

Proposition 13 There are three possible types of stable long-run equilibria (g, 0F):

1. A trivial equilibrium in the classical regime with 0y = o = 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, d_; = 0;

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

The stability analysis also gives some indication of how the international monetary system
can be expected to evolve over time. During transitions to a long-run equilibrium, small changes
in initial conditions or policies can have large effects on which currency is eventually selected
as dominant. However, once a currency is established as dominant, small perturbations — such
as a temporary change in policy or a moderate exogenous shock — are not likely to change
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 assessment

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 properties of the model’s steady
state. Then, we analyze the stability of international monetary regimes under various counter-
factual 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, 632V 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]."2 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 is equal to a year.
We calibrate the model by breaking up the parameter vector into two sets: externally calibrated
parameters whose values are either standard in the literature or come from straightforward em-
pirical targets, and internally calibrated parameters that are calibrated jointly 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 § such that neither U.S. nor RoW
sellers pay the cost to recognize euros, 6%5 = &V = §_ 4.

Externally calibrated parameters. The externally calibrated parameters are listed in
Table 1. We set population shares to V5 = ¢FV = 0.25 and 7" = 0.5 to match the facts that
(1) US and Euro zone output are roughly equal in PPP terms,'® and (2) US 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 (v~ = 1), as

is typical in models with balanced growth. The elasticity of substitution between intermediate

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

12To formalize this restriction, we could assume that a fraction ,,i, of sellers always have access to the tech-
nology to recognize currency n, and a fraction 1 — d,,,4, cannot acquire it at any cost.

13From the World Bank, https://data.worldbank.org/indicator/NY.GDP.MKTP.CD?locations=EU.

MFrom the World Bank, global GDP was $111.33 trillion in 2024, and US GDP was $29.18 trillion. See

https://data.worldbank.org/indicator/ny.gdp.mktp.cd.
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inputs is set to 0 = 2.0, in between conventional estimates of the Armington elasticity: Broda
and Weinstein (2006) estimate an elasticity of 2.9, whereas Feenstra et al. (2018) finds Armington
elasticities ranging from 0.87-4.08 across sectors.'” It remains to calibrate intermediates’ share
in output, «, and the expenditure weights wg on intermediate inputs.

There are two parameters that do not have standard values. The bargaining power parameter,
which has no obvious empirical counterpart, is set to a benchmark value of 8 = 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, since the stylized decision in our model captures several
motives to accept domestic currency in a reduced-form way. 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 10 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
the technology, k, below.

We also calibrate government policies externally. For our quantitative results, what matters
is the steady-state liquidity premium I = 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.

Table 1: Externally Calibrated Parameters

Parameter Description Value
us US share of global population 0.25

¢BU 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

15The literature on international trade typically finds higher values of the Armington elasticity (close to 5) than
the international macroeconomics literature.
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down by population shares and a home bias parameter, so that for j € {US, EU},

I S DR S
I ﬁEjJr;EW ! 55j+;5i
1#] 7]

(for i # 7).

On the other hand, the expenditure weights for RoW are proportional to population shares,

wioW = ¢t since RoW consists of individual small countries rather than a single large country.

i
The home bias parameter is primarily identified by import/GDP ratios in the data.

We must also calibrate the paramter «, which pins down the share of intermediates in pro-
duction. A larger o 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 « is the key determinant of the fraction of global sellers who recognize dollars
in a dollar-dominant steady state. Thus, our calibration will target the weighted fraction of
sellers who recognize dollars, (EPVGEY + ¢foW sl /(¢BU 4- ¢RoW) | To 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 §’ is a smooth approximation to the non-
differentiable step function in (6). Formally, we set the distribution F of sellers’ investment costs
K; so that

Pr(r; <x)=F(x) = %(1 + tanh(g)),

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 pa-
rameter effectively governs the velocity of bonds, so it influences bond demand. The government

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

w,RoW w,BEU

Finally, we treat the relative wage ¢ as a parameter and set ¢ = 1 to ensure symme-
try 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.

Table 2: Internally Calibrated Parameters

Parameter Description Value

I5; 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~
qPY EU relative wage 1.00

g Rew RoW Relative wage 0.62

We calibrate the parameters © = (8, a, k, A, ¢“"%°") to match five moments. (1) We match
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the U.S. debt/GDP ratio, which we set at 50%), near the average of its values over the post-war
period.’® (2) We set the target for the fraction of non-U.S. sellers who accept dollars to 70%,
motivated by the finding in Berthou et al. (2022) that 70% of French export firms invoice trade in
dollars. (3) We target a U.S. import/GDP ratio of 15%, near the middle of its range for the 21st
century.'” (4) We target a U.S. trade deficit of 4%, also close to its 21st century average.'® (5)
We target 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 (m(©) — 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 be equal to 1 except for the share of RoW sellers
who recognize dollars, which we set to 10. 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 is able to match the data moments closely.

Importantly, we find that the cost of accepting foreign currencies, parametrized 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 accepting

non-domestic currencies.

Table 3: Model and Data Moments

Moment Model value Target
U.S. Debt/GDP 51% 50%
Sl 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 policy experiment analyzes the effects of a trade war. We assume that in the CM,
the U.S. levies a proportional tax 7! on the sale of intermediate inputs purchased from all other
regions, and in retaliation, the Euro area and the RoW levy a symmetric tariff on U.S. imports.

These tariffs are assumed to be permanent — in this sense, our results will put an upper bound on

16Gee https://fred.stlouisfed.org/series/ GFDEGDQ188S.
17See https://fred.stlouisfed.org/series/B021RE1Q156NBEA.
18See https://fred.stlouisfed.org/series/BOPGTB.
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Figure 4: The fraction of sellers globally accepting dollars (blue) and euros (red) as a function of
time in the trade war experiment. Import tariffs are set at 7/ = 0.3.

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 — 71)9{/¥ 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 €10,0.3], so the maximum tariff we consider is 30%. In all cases, we find that the tariff does
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.

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

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, \IJ{,S = 1. Instead, buyers’ incentives
to hold dollars are mainly to trade with sellers in the RoW (where dollars are the only accepted
currency) and the Euro area. Therefore, 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.
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Figure 5: Comparative statics results for the 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.

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
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 has led observers to propose a “fiscal” version of the Triffin dilemma (Farhi et al.,
2011; Bordo and McCauley, 2018). As the world’s supply for reserve assets grows, a dominant
currency’s status may become unstable because the issuing country cannot raise the taxes required
to back the debt needed to satisfy the world’s demand for liquid assets. Hence, the international
monetary system may need to become multipolar, with several countries issuing reserve assets in
different currencies.

We study a counterfactual in our model to assess this hypothesis. 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, in our experiment, we introduce region-specific TFP growth and assume that productivity
grows in RoW while remaining constant in the U.S. and the EU. Specifically, we let a/ denote
labor-augmenting TFP in region j, so that the aggregate production function becomes yg =

Xga(agﬁg)lfa, and the utility cost of producing one unit of inputs in the DM is 1/a{. We assume
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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.

that af) = 1 in all regions initially, but in RoW, productivity grows linearly up to some value
@™V over the course of T' = 20 years.

The fiscal Triffin dilemma stems from the limited fiscal capacity of the U.S. and the Euro
area. Fach 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., decreases the return on its debt) to ensure it will be able to repay its debt. Specifically, if

I’* is a government’s target liquidity premium in the absence of fiscal constraints, it sets

= 34
I _T otherwise (34)

i={ [y T
r
Fiscal capacity 7 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 in assessing whether the dollar
can maintain its dominance even if the dollar debt exceeds the point at which the initial rate of
return is sustainable.

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 in the sense that 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, 62"V, actually increases over time, while the fraction in the EU first
increases and the declines.

Dollar debt expands to roughly 125% of initial US GDP. The liquidity premium on US bonds
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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 on
each type of bond.

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, so
bond demand expands. The increase in bond demand actually causes the U.S. to hit its fiscal
limit immediately at ¢ = 0, raising the liquidity premium.

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 substitution from dollars to euros reduces the cost of trading only with Euro area sellers.
Therefore, it continues to be valuable to accept dollars, and sellers do not switch to accepting
euros. In this scenario, inertia is crucially important in maintaining the dollar’s dominance. It
does not benefit buyers to switch over to euros when the liquidity premium jumps because, at
that point, few sellers accept euros, but then sellers have no incentive to pay the cost to move

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

5.4 The rise of China

In recent years, observers have asked whether the continued growth of China’s economy
could lead to the rise of the renminbi as an international currency. To pursue this goal, China
has introduced several policies aimed at integrating both its trade and financial system with
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 be successful in internationalizing its currency, we introduce
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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 in 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.

it into the model as a fourth country. Since China’s economy is similar in size to the U.S. and
Europe, we set its share of the global population equal to that of those two regions, £ = (.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 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 in 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
opportunities to use 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

£China where v > 1. We compare

that the intensity of meetings with agents from China is v x A
a situation in which China does not expand its payment network, v = 1.0, to a case 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 liberalization of its capital account,
so that foreigners can hold its bonds.)

The introduction of RMB bonds to international markets, by itself, does not lead to broad in-

ternational adoption of the renminbi. This is simply due to its lack of liquidity: only £ = 25%
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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).

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, since
they rarely provide additional opportunities for trade. Trade in renminbi is entirely driven by
trades within China and a small fraction of trades by Chinese buyers in other countries. Inter-
national 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 acquires a stronger international role when China expands its payment network.
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 pay the cost to
accept those bonds, gradually increasing the fraction of trade conducted in renminbi over time.
In turn, buyers tilt their portfolios further towards China’s bonds. It takes a long time for the
transition to occur, however, and 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 thought of as corresponding to measures that expand the available stock of
Chinese debt for foreign investors. Specifically, we assume that at ¢t = 0, China permanently cuts
its target liquidity premium in half to 15bp.

Figure 9 plots the results. The dollar’s share falls in both global trade and international
reserves falls over time, and the renminbi’s rises as it becomes more accepted in international
trade. In fact, after T" = 20 years, the renminbi share of reserves is close to the dollar’s. Hence,

a sustained decrease in the renminbi’s liquidity premium can make it a competitor to the dollar.
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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 the U.S. and China do not hold significant

quantities of each others’ bonds.

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 — where a country’s currency is required to purchase its
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, so there is 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 (10) with respect to
labor ¢ is

Jim . J
1_V Qtwta

where 17" is the Lagrange multiplier on the budget constraint (9). But /" is just the marginal

value of wealth W,'(a|n), as usual. Hence,

W aln) = . (3)

q; Wy

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

Proof of Proposition 5. A buyer who purchases z; inputs worth qt gets utility Zt. On

the other hand, the seller incurs disutility z;. Let m be the transfer made from the buyer to the

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

Y m m .
max Hlog(—jzi 7 J)%—(1—0)10g( - Z.—zi) st. z>0,m<m.
is wy q; wy qiwy

After simplifying, the first-order condition with respect to z; yields

2= O+ (1 — ) —

J .7
q¢ wt q;

Hence, the terms of trade ¢/, = m/z; satisfy (11), since ¥/, = ¢/, /giwi. 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 (32). Use (10) to subtract W (a|(j, S\{n})) from
W(al(j,SU{n})) and obtain

. d .
(p+ O (W(al(j, S U{n})) = W(al(j, S\{n}))) = va + — (W (al(j, S U {n})) = W(al(j, S\{n}))),
(36)
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

o0

Wial(j, S U{n})) = W(al(j, S\{n})) = / POt 4 odls. (37)

0

Combining this result with the maximization problem in (14), we obtain the decision rule (16).
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Proof of Proposition 8. See Appendix B.1, where we derive the result in the more general

model used for calibration and counterfactuals. m

J

Proof of Proposition 9. Given \Ifgt and W7, (21) implies that the ratio of expenditures on

domestic versus foreign inputs is
b, W 1408, - 1)
(b{j,twj—j,t l—wl 14 9(‘% - 1)

(38)

If country j buyers hold both types of bonds, this ratio cannot be greater than %, since they
J

are able to spend domestic bonds in a fraction & of meetings and foreign bonds in a fraction
€796, Similarly, the ratio cannot be less than =& Given that w/ = BEIJ(BET + €77), this

(3
restriction on the ratio of expenditures is equivalent to
1+6(97, —1 1
( - ) € [5% —1 (39)
1+ (9(\Ifjt - 1) d;

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 domestic bonds only, there are three possible cases. In the first case,
country j has not exhausted all possible gains from trade with either country, so \Ilg: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 (U7 ;¢ = 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 (\Iljt = 1), the ratio
is lower. Therefore, again applying (21) to write aggregate expenditures in terms of gains from
trade and the definition of w’/, we obtain (29).

A similar logic yields (30). The only difference is that there is no case in which gains from

trade with domestic agents are equal to zero (\If;t = 1), but gains from trade with foreign agents

are not (07 i+ > 1). Suppose otherwise. The locus of possible combinations (\Dit, 2 ;) such
that an agent holds foreign bonds only satisfies
, O_it, 1 0 i
\PJ_M - 1= ﬁj (\I/;t —-1)— 5(1 — _ﬁ] ). (40)

Suppose there is a solution to the Euler equation when \II;t — 1. Then ¥/ j0 <0, since d_;, <1

and [ > 1 by assumption. Therefore, such a solution is not possible. m
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Proof of Proposition 10. Henceforth, define

H I — 0] iF I — 0pd]

t 1-— (SHt(SFt ’ t 1— 5Ht5Ft ( )

Suppose that (25)-(26) both hold for country-j buyers. Observe that these equations can be

rearranged to obtain
= ME(, — 1)1 = M1 = €)(Wh, — 1),

which in turn implies W/, = ¥, as defined in (31).
Proposition 9 demonstrated that if G(I7,IF) < 5’%, then there does not exist a solution of
the Euler equation in which Home agents hold both bonds. Instead, they hold Home bonds only.
Instead, we look for a solution to the Euler equation in which Home agents hold Foreign
bonds only. Proposition 9 showed that we either have W&, = 1, in which case the Euler equation

implies
F

_t
\OE’
or we have W, > 1 and U, > 1, and (40) holds with j = H. In this case, the solution to the

Euler equation has

v =1+ (42)

5}
qjgt_l = 5_1:,5(@%_1>+

I = 20 (sw\vzt 1) (1— g, — 1>).

The solution to the Euler equation can be found by solving these two equations for the two
unknowns W, GH

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 permit us to characterize properties of Foreign
agents’ bond demand as well.

Some preliminaries: Here we derive some preliminary results that will be useful throughout

the analysis. First, define
D=1-6ydp. (43)

We now present some derivatives: for j € {H, F'},

ol
95

0,17
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25, D’
oD
55 = O

Also,
ovy, 1 ovy 0
ol N0ET QIF ’
Wi _g 0¥ _ L
olH TOoIF M1 =)

Case 1: Home agents hold both bonds: In this regime, we have

U = vt and U = v,

Bond demand is given by

B 3D\ ¢ Fr—¢ )
i L (ol ool
FoAp\1-¢ "¢ )
where
¢HH aw H H _ 04(1_WH)

HYH =9 g0, — 1) PP T T g0 — 1)
denote expenditures on Home and Foreign goods, respectively.

Derivatives with respect to Jz: We have

oV, oWy ol

ddp  9IH Obp
TH

_ Ll

NE D T

oV 0% OlF

dop  9IF Iop
TH
b Ty
MN(1—€) D ~

44

(45)

(46)

(47)

(48)

(49)

(50)

(51)

(52)



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

Oppay _ Odpay OV
Ao vy, Aoy
awt o 1 5Hl~H

(1+6(035 —1))2M¢ D

o 1T/X
D1+ 0H/)E

H_H
(beH < O?

ooilall _ dollall o0

9br  OV%L 0Oop
a(l —wHf)o 1 M
T A H 0L — D21 =) (=%)
L Ta=9

H,_H
- D140F/\(1 —g)¢FxF -0

Then, the derivative of bond demand is

Ao D \eD
_ 1 ( 8(/5;[17?)
A1 —&)D Ao
O,y O 1T/N el
“ D" D1y /N XD
__( ofai _ or A1  oifwil )
AM1—=8D  D1+4IF/]N1-M1=€D)

Objy _ 0D)d5r | O6fjr)/00r

H_H

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

WG §

ppat = (1—€)on

(53)

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

" 1-8dy T1-¢

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

O OD/00p,,  OoHall /o5y . dphalt/0sp

9p D AN1—6D " xeD

Oy L PNI=9  offafl 0 1M ol
D" DI IF/IN1—) AL =ED D 140H/x¢ D
> 0.

v+

We conclude that in this regime,

0 1

7 H
86F(1 @H)b <0, (54)
9 1\, x
%(1 \I]H)b > 0. (55)

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

0 1.y
_65H(1 \IJH)b >0, (56)
0 1y
@(1 \IJH)b <0. (57)

Case 2: Home agents hold Home bonds only: In this regime, there are two sub-cases
based on whether 3y is greater than or less than one. Of course, regardless of which sub-case
applies, we have

v = 0. (58)

A.1 Sub-case 1: fog > 1

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

w85 —1))"
Y e T i
maX{B§+1 H 4 = BE+ )\f(ﬁ(SH — 1) ZH}
H __
Uy =1+ VG . (60)
Bond demand is
b _ qbfﬁg B aw 1 (61)

e N 1 +60(VE — 1)
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H H
It is immediately apparent from these expressions that a\PF <0, 88\(1;—}’ > 0, and hence gg—H < 0.
H H

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

Therefore,
i(1 - i)bg <0 (62)
0oy wi -
0 RS
— (1 - bH 63
A.2 Sub-case 2: pfig <1
This sub-case is similar to the previous one with minor alterations:
Y (T =XM1 =9)(% - 0om))"
\IIH =1+ 1-¢ ) (64>
M(E+ 5
1
o max{ﬁ&f §ZH+6§+1 5)x(l—f)(%—(SH),lH} .
P ML —0)on ‘ (65)
Now we have
i Ofrr _ o(l—w) 1 (66)
N1 =80n M1 =60y 1 +0(VHE —1)
Again, it is clear that <0, %?Hg >0, nd H < 0. We therefore obtain (62) and (63).
Case 3: Home agents hold Foreign bonds only: In this regime, we have
v =0 (67)

and quantities do not depend on dy, the fraction of Foreign agents who accept Home bonds. The

gains from trade are

— (B —=0p))"
vy =1y UL oAME=0) (63
M(BE+1-8)
v max{ﬁm e+ g (8 = 0r). ! } 0
m= €Sy ' (69)
Bond holdings are
H,.H H
1
pi = Outi v — (70)
Ao Aop 1+ 6(Uy —1)
It is immediate that F >0, 85H <0, and F =< 0. Thus, we have
0 1.5
_ — 1
85H(1 qu)b 0, (71)
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0 1
—(1— —)bf <0. 72
a(sF( \Ifg> = (72)
]

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

5 (1{v§<6> > K} — 5H) | 73

1{vH () > Kk} — oF

motion (6) as

Classical regime: By Proposition 12, the law of motion (73) describes a competitive system
in the sense of Hirsch and Smith (2006): the first component is decreasing in 0, and the second
component is decreasing in dy. Let 0* be an interior equilibrium in the classical regime. The
Kamke-Miiller monotonicity result implies for any dy = (dg,dr) that evolves according to (73)
such that 0y > 0}, 0r < 0, then there exists 7' > 0 such that d; > 8" for all ¢ € [0,7]. Hence,
& cannot be stable, and the only possible stable equilibrium is " = (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 6" is an equilibrium in the Home-dominant regime. From the proof of Proposition
12, it is actually possible to demonstrate that the system (73) is competitive in this regime as
well, so there can be no stable interior equilibrium. Any stable equilibrium must then lie along
the boundary dp = 0.

]

B Derivations of key equations

B.1 Goods market equilibrium

In this section, we derive (20)-(21) in a generalized version of the model. Just as in our
counterfactual exercises, we allow for tariffs TZ-],; levied on country-j buyers who sell country-:

inputs in the CM and time-varying productivity a{, where the aggregate production function is

yi = X{"(ar6])' ", (74)

Furthermore, sellers’ utility cost of production in the DM is 1/al. (Productivity a] is permitted

to follow an arbitrary deterministic path.) A key quantity is sellers’ marginal cost of production
in the DM, defined as

| — o J,0d )T
mcz]t:qltwt/a’t'
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With differential productivity, the gains from trade become

Ui, = qu}zt/mct
With a tariff, the terms of trade in the DM change as well. They are given by

1— 7)) .
( thj) z; mcé,
1+ 9(0 - Tz’t>q]it —-1)
Zi(l - Tft)‘l’ft
- T me
1+ 9((1 - Tz’t>\Ijz’t - 1)

Jo_
it —

and buyers spend all of their available bonds whenever the gains from trade net of tariffs are
positive, (1 — 77,)WJ, > 1.

The first-order conditions for intermediate goods (17) can be combined to obtain, via the
usual CES algebra,

1

ay] ; i ileo\ 17O
Wy = X; where %, = ( E Wi, ) . (75)
t i=1

Then, multiply (18) raised to the power 1 —a with (75) raised to the power «, use the production
function (74), and multiply by ¢/ on both sides to obtain

a a a/(l—o
a®(1 — )~ glal’ * zip AT

J i
QL i e LMC 5oy af(l—o
=mc] (qw])) (D wl(—Lul)’ )
mc]

where

J i
\Ifj = E wg ( mct' \Ijz )1—0 1/(1*‘7)‘
Xt ( — mCZ t )

This expression can be rearranged to obtain

a®(1 —'a)l_aa{ (76)
w‘;(ta )

J_
wt_

which can be combined with the resource constraint (3) and the labor-leisure optimization con-

dition (19) to obtain
a1 =)l
= (U t). (77)
Xt
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Then, note that the quantity of intermediates purchased by region j from region ¢ can be

re-written as

j

o, =l X} ()
@DXt
J J
_ O;Qtyt( zt) -0
Qt¢Xt 4y ¢Xt
3, mei i
= QY e Ty
szg\IﬂXt \Iijt

JnJ 7
= R N S )

me; mc;

mCJ /I,Ut Xt (mcg )

agthwt o l—a  jJ %71 j o—l—a(:-1) mct j
=——"x|a*(1l—a) % U, T Wl (—Lw)

mc, me)

K/
= (,(J (mCt \I[] ) 5

mc7 mc;

where
. Lo 1 ; ;_1 o—1— a(l -1)
K] =afqlw] x [ a*(1 —a) %a] x U, L

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

Ol = Kjw] —. (78)

B.2 Implementation of a liquidity premium target

In this sub-section, 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
of policies {i7, u?}N_, such that there exists an equilibrium in which 17 = [ and b} = b} for all
n and t, and r; =7 for all ¢.

Recall that b} = ¢} B}', where B}’ is nominal debt in currency n and ¢} is the real price of a

20



currency-n bond. If such an equilibrium exists,

b g
n_t_ Pt 79

Furthermore, from the definition of the liquidity premium,
m ~ -n ¢n
=7 — (i — ). (80)
o
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

I

-n n __ = n t
i =y =T T
t

(81)

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

a up (resp. if') satisfying these conditions for any given path of i} (resp. u'), as claimed.
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