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hegemon, the foreign fiscal authority has to provide fiscal backing for the monetary stance
undertaken by both countries, and the exchange rate adjusts to equilibrate the economy. Our result
suggests that the U.S. fiscal policy's independence from its own monetary policy can be made
possible by accommaodative foreign policies, and that the Fed's effort to fight inflation can succeed
despite the high level of public debt which would have required enormous fiscal backing in a
closed economy.
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1 Introduction

A common lesson in monetary economics is that coordination between monetary and fiscal policies
is required to achieve desired outcomes. Leeper (1991) classifies two possible modes of coordina-
tion: monetary dominance and fiscal dominance. In the former case, the monetary authority uses
the nominal interest rate policy to address inflation, while the fiscal authority accommodates the
monetary stance by adjusting the primary surplus and keeping a stable debt level. In the latter case,
the fiscal authority can pursue its own policy goals without committing to a stable debt path, while
the monetary authority accommodates the fiscal stance by adjusting the nominal interest rate to
stabilize the debt level.

In this paper, we study the monetary-fiscal coordination in an international economy. We man-
age to recover the standard monetary and fiscal dominance regimes, which are similar to closed-
economy cases in isolated countries. Moreover, a third possibility arises: the monetary and fiscal
authorities in one country pursue active policy goals, whereas the monetary and fiscal authorities in
the other country accommodate the policies in the first country. We refer to this regime as hegemon
dominance, and refer to the country taking the active role as the hegemon. We study this novel
regime in a tractable international New Keynesian model, and report three key results.

First, under hegemon dominance, the hegemon country can pursue an active monetary policy
without providing fiscal backing. When this happens, the other country’s monetary policy has to
take the same stance as the hegemon’s monetary policy. To understand this result, first consider the
standard monetary dominance regime in a closed economy. Suppose the monetary authority raises
the nominal interest rate. As Leeper (2021) notes, a higher nominal rate increases households’
interest income and, by reducing inflation, increases the real value of the households’ nominal
assets. Both effects increase the households’ real spending power. In order to ensure that the
households’ expenditure remains feasible under the resource constraint, the fiscal authority needs
to raise tax to “absorb” the excess demand. In this way, an active monetary policy stance requires
coordination from the fiscal authority.

While tax adjustment is the only possible response to attain equilibrium in a closed economy,



open economy allows for an alternative mechanism. When the home country’s nominal interest rate
increases without corresponding adjustment in the tax rate, the excess demand can also be absorbed
by exchange rate movement. Specifically, the home currency has to depreciate to lower the home
households’ real spending power in the world numéraire, which offsets the positive effect of the
home monetary policy on household budget. To engineer the required exchange rate response, the
foreign country’s monetary policy has to be in the same direction as the home country’s, which
generates comovements in home and foreign nominal interest rates under hegemon dominance.

Second, while the hegemon’s fiscal authority can pursue its own policy goal without accom-
modating its own active monetary policy, the other country’s fiscal authority has to accommodate
the monetary stance undertaken by both countries. The foreign fiscal authority responds in the
same way as a passive fiscal authority responds to an active monetary policy in the closed econ-
omy, which maintains a consolidated version of the intertemporal government budget condition.
In this sense, the hegemon transfers the responsibility of providing fiscal backing to its monetary
policy from the domestic fiscal authority to the foreign one.

Third, under hegemon dominance, the hegemon country’s real exchange rate appreciates when
the hegemon lowers its nominal and real rates. As we noted in the first result, this exchange rate ad-
justment is the key mechanism that equilibrates the hegemon’s active monetary policy with its lack
of fiscal response. Since expansionary monetary policy tends to occur in global downturns, this
result implies that the hegemon country’s currency strength is countercyclical, which is consistent
with the notion that the hegemon tends to have a safe-haven currency.

This hegemon dominance regime offers a potentially useful perspective for understanding the
global imbalances and the fiscal situation faced by the U.S. It has the following implications for

the U.S. and the global economy.

Disconnect between U.S. Monetary and Fiscal Policies. There has been a disconnect between
the U.S. monetary and fiscal policies, especially in recent years. The Federal Reserve’s monetary

policy is not strongly influenced by the fiscal condition, while the public debt grows regardless



of the monetary stance. The hegemon dominance regime provides an explanation for prolonged
coexistence of active monetary and fiscal policies in the U.S., whereas in the prior literature, such
coexistence is either ruled out or perceived to be temporary and eventually resolved to either mon-

etary or fiscal dominance regime (Davig and Leeper, 2007; Bianchi and Ilut, 2017).

Comovement between U.S. and Foreign Monetary Policies. Monetary policies tend to comove
across countries. One obvious explanation is that business cycles are correlated across countries,
and monetary authorities respond to the same global shock. Our result provides an additional
mechanism based on policy coordination. Moreover, under the hegemon dominance regime, the
dollar exchange rate tends to strengthen during global monetary easing, which is also consistent

with the empirical evidence.

U.S. Fiscal Expansion and Global Savings Glut. On the fiscal side, while the U.S. government
has been running large deficits and quickly accumulating public debt, China, Japan, and other
countries have been saving and accumulating large reserves. These global imbalances are also
consistent with the hegemon dominance regime, under which the fiscal backing for U.S. monetary
policy lies beyond its national border. Under this regime, the U.S. monetary policy’s independence

from its own fiscal policy can be made possible by accommodative policies in foreign countries.

Can U.S. Control Its Inflation? The results in this paper also leave an optimistic message for
the U.S. ability to control inflation. Under monetary dominance, the amount of fiscal backing in
the form of tax increase required to accommodate monetary tightening and to successfully lower
inflation is increasing in the level of public debt. A higher level of public debt requires more
fiscal resources to offset the increase in its real value and interest expense in response to monetary
tightening. As a result, Leeper (2021) worries that the U.S. today can no longer fight inflation as
Volcker did in the 80s, because the debt level was 25% of GDP then and close to 100% of GDP
now. Under hegemon dominance, the hegemon country’s monetary authority can fight inflation

while maintaining a low tax rate. The fiscal cost of fighting inflation is not borne domestically;



instead, the hegemon country can “export” inflation abroad by appreciating its currency, which is

consistent with our experience post-Covid.

Model Details. We derive our results in a two-country New Keynesian model, which features
standard consumption, production, and asset holding decisions. In Section 2, we first assume
an extreme version of nominal rigidity: prices are fully sticky for one period. This allows us
to derive algebraic solutions that clearly characterize monetary, fiscal, and hegemon dominance
regimes. We obtain a very stark prediction: under monetary dominance, the monetary authorities
in both countries set their nominal interest rates, while the fiscal authorities have no discretion
at all; similarly, under fiscal dominance, the fiscal authorities set their primary surpluses which
determine the nominal interest rates that the monetary authorities have to follow. In both cases, the
active policies in home and foreign countries are independent of each other.

In contrast, under hegemon dominance, the monetary and fiscal authorities in the hegemon
country can set their policies independently, and they dictate the monetary and fiscal policies that
the other country has to follow. This third mode of monetary-fiscal coordination gives rise to the
three results we discussed above, which characterize the foreign monetary, fiscal, and exchange
rate responses to the hegemon’s policy actions.

In Section 3, we relax the assumption of one-period full stickiness and consider the more
realistic Calvo price setting. This allows us to introduce more flexible policy rules considered by
Leeper (1991). For example, an active monetary policy rule means that the monetary authority
can raise the nominal interest rate sufficiently to fight inflation; under monetary dominance, this
requires the fiscal authority to systematically adjust government surpluses to stabilize the debt
level. However, the fiscal authority can still have some discretion, which we model as exogenous
policy shocks to the primary surplus. Similarly, an active fiscal policy rule means that the fiscal
authority can set its primary surplus independently of the debt level; under fiscal dominance, this
limits the monetary authority’s ability to adjust the nominal interest rate in response to inflation,

even though the monetary authority can still have some discretion, which we model as exogenous



policy shocks to the nominal interest rate.

We again recover the monetary and fiscal dominance regimes, in which policies are set inde-
pendently in the two countries. We also uncover the hegemon dominance regime, in which the
hegemon’s monetary and fiscal authorities are both active, while the other country’s monetary and
fiscal authorities are both passive. The impulse response patterns to the hegemon’s policy shocks
are consistent with the simpler setting with one-period full stickiness, while the Calvo price setting
and policy rules generate more realistic and persistent dynamics.

In summary, our paper expands the modes of monetary-fiscal policy coordination by studying
the international dimension and uncovering a new hegemon dominance regime. This result can
potentially explain the disconnect between monetary and fiscal policies in the hegemon country,

and provide a new perspective on the global imbalances and the fiscal situation faced by the U.S.

Literature. Our paper builds on the vast theoretical literature studying the interaction and coordi-
nation between monetary and fiscal policies (Sargent et al., 1981; Aiyagari and Gertler, 1985; Sims,
1994; Woodford, 1995; Cochrane, 1998; Loyo, 1999; Schmitt-Grohé and Uribe, 2000; Woodford,
2001; Benhabib et al., 2002; Bassetto, 2002; Uribe, 2006; Cochrane, 2011; Leeper and Zhou, 2013;
Bassetto and Sargent, 2020; Gabaix, 2020; Alberola et al., 2021; Caramp and Silva, 2023). Leeper
(1991) identifies two possible modes of monetary-fiscal coordination: monetary dominance and
fiscal dominance. The policy regime may switch between these two patterns, and the time-varying
policy mix has important macroeconomic consequences (Davig et al., 2006; Sims, 2011; Bianchi
and Ilut, 2017; Bianchi and Melosi, 2017; Leeper et al., 2017; Bianchi and Melosi, 2019; Eusepi
and Preston, 2018; Cochrane, 2018). Our paper contributes to this literature by studying the inter-
national dimension of policy coordination. We identify a new regime of hegemon dominance, in
which monetary and fiscal policies can be both active in the hegemon country, and we study the
implications of this regime for the global economy and policies.

A more recent literature studies mechanisms that equilibrate the intertemporal government

budget condition (Reis, 2021; Mian, Straub, and Sufi, 2022; Brunnermeier, Merkel, and Sannikov,



2022; Angeletos, Lian, and Wolf, 2023; Gomez Cram, Kung, and Lustig, 2023; Cieslak, Li, and
Pflueger, 2023; Diamond, Landvoigt, and Sanchez, 2024). Our paper proposes a new mechanism
based on external adjustment and foreign policy coordination. Relatedly, Jiang et al. (2020, 2024)
find evidence that the U.S. government issues more debt than backed by future primary surpluses,
suggesting a potential violation of the intertemporal government budget condition. Chen et al.
(2022) find this violation in past international hegemons. Our paper shows that the hegemon can
appear to have no fiscal backing for its monetary policy in the presence of international policy
coordination.

Another recent literature studies international policy coordination and the role of a global
hegemon in the international monetary system (Farhi and Maggiori, 2018; He, Krishnamurthy, and
Milbradt, 2019; Egorov, Mukhin, et al., 2019; Fontanier, 2023; Auray, Devereux, and Eyquem,
2024; Acharya, Jiang, Richmond, and Von Thadden, 2024; Jiang and Richmond, 2023; Clayton,
Maggiori, and Schreger, 2023, 2024; De Leo, Gopinath, and Kalemli-Ozcan, 2024; Pflueger and
Yared, 2024; Broner, Martin, Meyer, and Trebesch, 2024). Aizenman, Eldén, Jinjarak, Uddin, and
Widholm (2024) find that concerns about the U.S. fiscal condition lower the policy rates in foreign
countries, which is consistent with our notion of passive foreign policies. Our paper contributes to
this literature by studying how a global hegemon affects the policy coordination in monetary and

fiscal domains.

2 Baseline Model

We consider a two-country New Keynesian model. Most ingredients follow Corsetti and Pesenti
(2007), and the fiscal part follows Jiang (2022, 2023). This model simplifies the standard New
Keynesian framework by assuming that prices are fully sticky for one period, which allows us to
derive algebraic solutions that characterize monetary, fiscal, and hegemon dominance regimes in a
tractable way. We relax this assumption in Section 3 when we consider the more standard Calvo

(1983) price setting.



Throughout this paper, we use uppercase letters to denote prices and nominal quantities, and
lowercase letters to denote real quantities. For example, () and ¢ denote the nominal and real
values of government debt, respectively. The only exceptions are 7 and ¢, which are reserved for
inflation and nominal interest rate in log, and p;(h), which denotes the nominal price of a specific

goods variety.

2.1 Households

There are two countries, home and foreign. Each country contains a unit mass of households, a unit
mass of firms, and a government. Home households are indexed by j € [0, 1], and home firms are
indexed by h € [0, 1]. Foreign households are indexed by j* € [0, 1], and foreign firms are indexed
by f € [0,1]. Each firm produces a unique variety of good, which is an imperfect substitute for
other varieties.

The lifetime expected utility of home household j is

Eo y 8" (logeu(s) — xt(3))

where /,(7) is the labor effort, ¢;(j) is the consumption composed of a Cobb-Douglas basket of

home and foreign bundles:

ci(f) = cma(5)*eri (),

and ¢y .(j) and cpy(j) are constant-elasticity-of-substitution (CES) bundles of home and foreign

varieties:

1 1/(1-1/p) 1 1/(1-1/p)
() = ( / ct<h,j>1—1/pdh) () = ( / Ct(f,j)l_l/"df) |
0 0

The parameter o > 1/2 measures home bias in consumption, and the parameter p is the elasticity

of substitution across varieties.



Let P, denote the price of the home consumption basket in the unit of the home currency, and
let W, denote the nominal wage. In period ¢, the home household j receives wage W;/,(j) and
dividend D,(j) from home firms, and pays tax P,7;(j) and consumption P,c,(j). The financial
markets are complete, so that the household can trade Arrow-Debreu securities denominated in

home and foreign numéraires.

2.2 Firms

Each home firm produces a variety h using labor supplied by home households. The production

technology is linear in labor input:

yt(h) = Ztgt(h)a

where y,(h) is the output of firm h, ¢;(h) is the labor input, and z, is a productivity process common
to all home firms. Aggregating across home and foreign households, we obtain the following

demand function for variety h:

1 1
yi(h) = / iy §)dj + / et (h, ).
0 0

Let p;(h) and p; (h) denote the home and foreign prices of variety & in local currencies, and let
&; denote the log nominal exchange rate which is increasing in the strength of the home currency.
To produce y;(h) units of goods, firm A faces a wage cost of W;¢;(h). The firm’s nominal revenue

Dy(h) = pi(h) / ()i + exp(—Ept (1) / ()" — Wit().

We assume that the firm is entirely owned by the domestic households. The firm’s objective func-
tion is to maximize the present value of this dividend stream.

We consider a simple form of nominal rigidities: firms have to set prices one period in advance.



Under this assumption, the firms’ profit maximization problem only concerns one period. Take the

home firm / as an example,

max E;1[Mi—1,:Di(h)],

pt(h),exp(—E¢)pf (h)

where the firm uses the home households’ stochastic discount factor M;_;, to discount future
dividends. International trade is conducted under Producer Currency Pricing: exports are priced

and invoiced in the producer’s currency, which is also rigid for one period.

2.3 Monetary and Fiscal Policies

In each country, the monetary authority controls the nominal interest rate i;, and the fiscal authority
controls government tax and spending processes. We assume that governments only issue one-
period debt in local currency units. The government debt does not default on its notional value,
but its real value can vary due to inflation. Let ();,; denote the quantity of outstanding home
government debt that is issued in period ¢ and due in period ¢+ 1. The government budget condition

in nominal terms is

Qi + P.gr = Piry + Q1 exp(—iy). (1)

Let s; = 7 — g; denote the home real government surplus, and let m; ;. denote the home
households’ real stochastic discount factor. Iterate forward the home government’s intertemporal
budget condition and impose the transversality condition. We obtain the intertemporal government

budget condition:

% =By | > mMusersicr| - )
t k=0

which states that the real market value of government debt is equal to the real present value of

government surpluses.



In this section, we assume all shocks are i.1.d., which implies that

o0

St+k

A=F, Pt
C

k=1 t+k

is a constant. This condition implies that the present value of future government surpluses, i.e.,
E, [220:1 Met+kSerk)» 18 equal to the current consumption ¢; times the constant A, because future
surpluses are unpredictable and the only variation in the present value is driven by the real discount

rate, which is related to consumption growth. We can write the intertemporal budget condition (2)

as!

2.4 Equilibrium Conditions

This model can be characterized by three pairs of equilibrium conditions. The details of model

derivation are presented in Appendix A.1. First, we have the standard bond Euler equations:

1 1
. = 1 — | —logE; |0 ———
1t 0og (Ptct) 0g Ity { P1$+lct+1:| ,

1 1
i*:log( . *> — logE [5ﬁ} ;
! Pre; ' t+1Ct11

second, we have the intertemporal government budget conditions:

Q:
— = 8; + A,
) St Ct
: * X *
—ti =s; +c; A%

By assuming i.i.d. shocks and constant A, we implicitly rule out the possibility that the expectation of future surpluses
can adjust in response to policy shocks today. This assumption imposes a strong restriction between the price level
P, and the surplus s; today in this equation, which is useful for illustrating the key results in the model. We will relax

this assumption in Section 3.

10



third, we also obtain the following equilibrium conditions based on firm optimization and sticky

prices:

log ¢, = ki, + alog (Picy) + (1 — a)log (P c)), )

loge; = K¢, + (1 — a)log (Pie) + alog (Picr). 4)

Corsetti and Pesenti (2007) interpret the nominal expenditures P;c; and F;c; as the home and
foreign countries’ aggregate demand in this model. When prices are sticky, monetary and fiscal
policies affect the aggregate demand, and hence real consumption through Eq. (3) and (4).

We can further substitute out the price levels and obtain the following equation system:

A A
ir — Alog Q41 = log (M) ~logE, [5%} ’

Ct Ct+1
iy —Alog Qpyy = log (%) — log ¢ [5#10*—)#1} 5
t t+1

c c;
loge; = ki, + alog (ﬁ) + (1 —«a)log <—8* —|—tc*A*) ;
t t

* c* Ct C:
1 = 1—a)l _ 1 _—
oge, = ki 1+ (1 —a)log (st+ctA)+a og <SZ‘+CZ‘A*)’

which has 4 equations with 6 unknowns: the nominal interest rates ¢, and 7;, the government
surpluses s; and s}, and the equilibrium consumption ¢; and c¢;. We assume that the debt growth
rates are Alog Q41 = Alog@Q;,, = 0. This is without loss of generality, because what matters
for surprise inflation and real outcomes is the difference between 7, and Alog ();,1. Given the
difference, varying A log ;.1 only creates expected inflation and has no real effects.

From this equation system, we can already see that nominal interest rates and government
surpluses cannot both be exogenous policy variables. When the monetary authorities set the nom-
inal interest rates, consumption and government surpluses need to endogenously adjust to satisfy
this equation system. Conversely, when the fiscal authorities set the government surpluses, con-
sumption and nominal interest rates need to endogenously adjust. As we will show in the next

subsection, these two cases correspond to the monetary dominance and fiscal dominance regimes,

11



respectively.

2.5 Model Characterization

We linearize the equation system around a symmetric steady state with i = i*, 5 = 5%, ¢ = &*, and
A = A*. Using the notation §; = s; — § and Et = i, — 1, we can substitute out consumption and

obtain the following equilibrium relationships.

Proposition 1. (a) The nominal interest rates and government surpluses are related by

= Aciy + (1 — a)5(iy — 17), -

~

§ = Acir + (1 — a)5"(if — 1y).

(b) Consumption, real exchange rate, and price levels are given by

log & = —aiy — (1 — )i}, log & = —(1 — )iy — ol

log b= —(1—a)(is —i;),  log P = (1—a)(ir — i),

where log ¢; = logc; — logec, é; = e, — €, and log B = log P, — log P denote deviations from the

steady state.

The proof is presented in Appendix A.2. Part (a) of the proposition shows that monetary and
fiscal policies are tightly connected. Part (b) of the proposition is consistent with the notion that
a higher nominal interest rate ¢; has tightening effects which lower local consumption and price
level, increase the local real interest rate, and appreciate the local currency in real terms. Because
of international risk-sharing, local consumption and price level also depend on the foreign nominal

interest rate ;.

12



Monetary and Fiscal Dominance. Let us start with the closed-economy limit: as the home bias

parameter o goes to 1, Eq. (5) becomes

§ = Ay, & = Aa;. (6)

This result recovers the insight in Leeper (1991): under monetary dominance, the monetary author-
ities in both countries set the nominal interest rates ¢, and 7y, and the fiscal authorities accommodate
the monetary stance by adjusting the primary surpluses s, and s; according to this equation. Con-
versely, under fiscal dominance, the fiscal authorities in both countries set the primary surpluses
s; and s}, and the monetary authorities accommodate the fiscal stance by adjusting the nominal
interest rates ¢, and ;.

Eq. (6) imposes a positive relationship between the monetary policy rate and the fiscal surplus.
In the language of Leeper (2021), a higher monetary policy rate increases households’ interest
income and, by reducing inflation, increases the real value of the households’ nominal assets. To
ensure that the households’ expenditure remains feasible, the government needs to raise tax.’

Even when we consider the more general case with o < 1, Eq. (5) still imposes tight con-
straints on monetary and fiscal policies. If the foreign monetary rate i; increases in response to an
increase in the home monetary rate 7,, it alleviates the need for the home fiscal policy to respond.

Next, we consider this case explicitly.

Hegemon Dominance. When the home bias parameter o < 1, there is a third, overlooked pos-
sibility: Eq. (5) can also be balanced by taking the home policies i; and s; as exogenous shocks
and the foreign policies ¢y and s; as endogenous variables. This corresponds to the case in which
the monetary and fiscal authorities in the home country dictate the policies in the foreign coun-
try. In this case, the home country’s monetary and fiscal authorities can pursue separate policy

goals, while the foreign country’s monetary and fiscal policies are both accommodative. We refer

2This discussion takes the perspective of the households. We can also interpret this result from the government side.
Because prices are sticky, a higher nominal interest rate raises the government’s real interest expense, which requires
the government to increase tax to balance the budget.

13



to this situation as the hegemon dominance regime. Formally, rearranging the system of linearized

equations, we obtain the following result:

Proposition 2. When the foreign country’s monetary and fiscal policies follow the home country’s

policies, we can express them as

A,*_AE‘I—(l—CV)Eé _ 1 A

“"TT U T 1—a)ph

. 24e(1 —a)s+ A%2.  (1—a)s+ Ac.

t = — 1t — — St.
(1—a)s (1—a)s

Suppose the home country pursues a tightening monetary policy (i.e., i; > 0) without providing
fiscal backing (i.e., 5; = 0).

(a) The foreign monetary policy has to tighten as well: ijf > 0.

(b) The foreign fiscal policy has to accommodate the monetary stance: s; > 0.

(c) The home currency depreciates in real terms: é; < (.

The proof is presented in Appendix A.3. In this hegemon dominance regime, foreign monetary
and fiscal policies are fully determined by the hegemon’s policies. Parts (a)-(c) of this proposition
highlight three properties of the foreign policies.

First, %j > ( implies that, when the home country pursues a tightening monetary policy without
fiscal accommodation, the foreign monetary policy has to take the same tightening stance as well.
This response gives rise to a positive correlation between the home and foreign monetary stances.
Under hegemon dominance, the foreign country gives up its monetary independence and accom-
modates the home monetary policy, just like the case of monetary dominance in which the fiscal
authority gives up its independence and accommodates the monetary policy in the same country.

To understand why 7; has to increase, recall that a higher nominal interest rate ¢; in the home
country increases home households’ real spending power. While monetary dominance restores
equilibrium by raising tax in the home country, hegemon dominance does so by adjusting the
exchange rate. Specifically, as the foreign nominal interest rate 7; increases, the home currency

depreciates and lowers the home households’ real spending power in the world numéraire, which

14



offsets the effect of the home monetary policy on the home households’ budget. In this way,
the exchange rate adjustment accommodates the home monetary stance, while allowing the home
country’s fiscal authority to pursue a separate policy goal.

Second, §; > 0 implies that the foreign fiscal policy also responds to the hegemon’s monetary
shock. Again, it is useful to compare this result with the case of monetary dominance, in which
case the home fiscal authority has to increase surplus to accommodate monetary tightening. Under
hegemon dominance, the hegemon'’s fiscal authority is not responding, whereas the foreign fiscal
authority responds by increasing its own surplus. In this sense, the hegemon transfers the respon-
sibility of providing fiscal backing to its monetary policy from the domestic fiscal authority to the
foreign one, which accommodates the monetary stance undertaken by both countries.

Third, é¢; < 0 implies that the home currency depreciates in real terms, which follows from the
fact that the foreign interest rate :i;k increases more than the home interest rate ¢, in response to the
home monetary shock. This home currency depreciation is the key equilibrium force that enforces
the home households’ budget constraint in the absence of adjustment in the home fiscal policy.

More precisely, recall the intertemporal government budget condition for the home country:

o0
% = E, kZO My pikStrk | = St + A

When the home country pursues a tightening monetary policy (i.e., i > 0) without providing
fiscal backing (i.e., 5; = 0), home consumption declines and real rate rises. As a result, the
discounted value of future surpluses on the right-hand side declines, which requires the home
country’s price level on the left-hand side to increase. This increase in price level is achieved by
a foreign currency appreciation which weakens the home country’s terms of trade. As a result,
the hegemon’s currency tends to be weaker when both countries raise nominal interest rates, and
stronger when both countries lower nominal interest rates. Empirically, the U.S. dollar tends to

appreciate during global downturns, when central banks around the world lower interest rates.

In sum, under hegemon dominance, implementing home policies (z; > 0,5, = 0) requires

15



accommodation by foreign policies (%jf > 0,57 > 0). These policies jointly determine other
outcome variables according to Proposition 1(b): home and foreign real rates both increase (i.e.,
7+ > 0 and 7} > 0), and home and foreign consumption both decrease (i.e., ¢; < 0 and ¢; < 0),
with foreign responses stronger than home responses. As the home currency depreciates and erodes
the home households’ real spending power, home inflation 7, increases and foreign inflation 7}
decreases.

Our discussion so far assumes no response in the hegemon’s fiscal policy. The formula in
Proposition 2 shows that the required responses in the foreign nominal interest rate and government
surplus also load on the home government surplus s5; with negative signs. If the home country’s
fiscal authority is accommodative to the domestic monetary policy to some extent, which means
s; > 0 as in the case of monetary dominance, then, the required responses in the foreign country’s
monetary and fiscal policies become smaller: they do not have to be as accommodative. In this
sense, there is a spectrum of policy choices which trade off between accommodative domestic

fiscal policy and accommodative foreign monetary and fiscal policies.

3 Active and Passive Policy Rules

So far, we have considered a stylized setting in which prices are fully sticky for one period. This
setting allows us to derive algebraic solutions and obtain a stark result: the active policy can pursue
its own goal, whereas the passive policy is entirely pinned down and has no room for any discretion.

Leeper (1991) considers more realistic monetary and fiscal policy rules that respond systemat-
ically to inflation and the real debt level, respectively. For example, the monetary policy can follow

a version of the Taylor rule:
it = o+ om + O, (7

where ¢ describes how it responds to inflation. Similarly, letting b, 1 = @Q;exp(—i;—1)/FP;—1

denote the real market value of government debt outstanding at the end of period ¢ — 1, the fiscal
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policy follows something similar:

5¢ = Yo + Ybi—1 + Uy, (8)

where ~y describes how it responds to debt level. 8; and v); are exogenous policy shocks.

In this setting, an active monetary policy means a large ¢ coefficient: the nominal interest rate
can respond to inflation more than one-for-one, while a passive monetary policy means that the
nominal interest rate cannot respond to inflation as much. An active fiscal policy means a small
coefficient: the fiscal authority can pursue its own goal without paying attention to the real debt
level, while a passive fiscal policy means that the government surplus needs to increase when the
debt level is high. In these cases, passive policies can still have exogenous innovations.

This section generalizes our analysis by modifying two assumptions in the baseline setting:
we adopt these more general policy rules, and we replace the assumption of one-period full price
stickiness by Calvo (1983) price setting. We develop this generalization in three steps. First,
we present a closed-economy case as similar to Leeper (1991) as possible, which introduces the
policy rules, and replicate the standard monetary and fiscal dominance regimes found in that paper.
Second, we introduce Calvo (1983) price setting which allows for more gradual price adjustments
and gives rise to the standard New-Keynesian Phillips curve. Third, we extend the model to an
international setting. Doing so helps clarify which assumptions are crucial for the existence of

hegemon dominance.

3.1 Leeper (1991) Set-up

We consider a closed economy similar to Leeper (1991). We abstract away from non-interest-

bearing money in the set-up because it is not central to our analysis. Leeper (1991) has the same
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bond Euler equation and government budget condition, reproduced below,

. 1 1
omos ()~ ) ?

Q@ = St + Qi1 €xp(Tes1 — 1y). (10)

However, instead of deriving the equilibrium condition (3) based on production and sticky

prices, consumption is assumed to be constant:

Y

L
|
o]l

After linearization, we obtain the following equation system.

Proposition 3. In the one-country economy summarized by the bond Euler equation (9), govern-
ment budget condition (10), constant consumption (11), and monetary and fiscal rules (7) and (8),

the equilibrium dynamics is characterized by

by (0t =7) ¢o7tqg —o'q| |bi-a 07'g 0 =071 |6
e = 0 0 1 1| T 0O O 0 0,
Iy [T41] 0 0 ¢ us 0O 1 0 Py

The transition matrix has 3 eigenvalues: 6~ — ~, 0, ¢. Since only 7., is not predetermined,
the system has a unique saddle-path equilibrium if and only if one of the eigenvalues is outside the

unit circle (Blanchard and Kahn, 1980).

The proof is presented in Appendix A.4. Based on this result, Figure (1) plots the number
of eigenvalues outside the unit circle as we vary ¢ and . We find two parametric regions that
correspond to stable solutions (Leeper, 1991).

First, if [¢| > 1 and |[0~' — | < 1, we are in the monetary dominance regime, which corre-
sponds to the bottom-left corner of the figure. In this regime, the monetary policy can respond to

inflation with a greater-than-one coefficient ¢, whereas the fiscal policy has to stabilize the debt
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level with a large enough coefficient ~.

Second, if |¢| < 1and |§~!—+~| > 1, we are in the fiscal dominance regime, which corresponds
to the top-right corner of the figure. In this regime, the fiscal authority can pursue its own goal
without having to worry about the debt level, while the monetary authority has to give up its
inflation-targeting policy.

In this way, Leeper (1991) identifies two separate parametric regions representing different
modes of policy coordination. While we can trivially generalize this setting to two countries, it
does not allow for the possibility of hegemon dominance. In comparison, our baseline model in
the previous section replaces the constant consumption assumption (11) by the aggregate demand
equation (3), which links consumption in one country with monetary and fiscal policies in the
other country. This is the key ingredient that allows foreign policies to play a role in equilibrium

dynamics.
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Figure 1: Number of Eigenvalues Outside the Unit Circle in Closed Economy

Note: We report the number of eigenvalues outside the unit circle as we vary the policy rule coefficients ¢ and ~.
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3.2 Introducing New-Keynesian Phillips Curve

Next, we consider a more realistic case in which we replace the constant consumption assumption

(11) by the standard New-Keynesian Phillips curve:

Ty = OB [fry41] + K logéy, (12)

which is derived from a Calvo pricing setting in which only a random fraction (1 — &) of firms can
reset their prices in each period. We still consider a closed economy, but generalize the setting also
by assuming that the agents have CRRA utility with risk aversion parameter o 1. The previous log

utility setting can be obtained as a special case by setting o = 1. We obtain a very similar result.

Proposition 4. In the one-country economy summarized by the bond Euler equation (9), govern-
ment budget condition (10), the Phillips curve (12), and monetary and fiscal rules (7) and (8), the

equilibrium dynamics is characterized by

by (61 —x) ¢dlg —67'q 0 b1 olg 0 =t
e 0 0 1 0 M1 0O 0 O
= +
Et[ﬁ-t-‘,—l] 0 0 51 —0 1k T 0 0 0
E;[log ¢¢41] 0 0 o(p—06"1 14+05 k| |logé 0 o O

Since there are 2 non-predetermined endogenous variables, we need exactly two eigenvalues out-
side the unit circle to guarantee a unique saddle-path equilibrium, which implies either |¢| > 1

and |67 —y| < 1 or|p| <land |67 — | > 1.

The proof is presented in Appendix A.5. In this closed-economy setting, we obtain the same
monetary and fiscal dominance regions. This result confirms the generality of Leeper (1991)’s

insight, and sets the stage for the international setting we next consider.
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3.3 Calvo Pricing in Open Economy

Finally, we extend our analysis to a two-country setting. The set-up is very similar to the baseline
model presented in Section 2, except we introduce Calvo pricing and policy rules. This model is
also similar to Chari et al. (2002), except we additionally consider the fiscal side of the economy.
The details of the model set-up are presented in Appendix A.6.

Like the closed-economy set-up, we obtain microfounded New Keynesian Phillips curves
based on firms’ optimal pricing decisions. At the level of home or foreign goods, the Phillips
curves are very similar to the closed-economy case. For home households, the changes in their

price levels of home and foreign goods satisfy

(1-9a
§

1-90

S

8¢)

e = OBy o] + (log MC'rr; — log P, (13)

— 0¢)

py = OB [Fhy] + (log MC'f, — log Py, (14)

where M C' denotes the nominal marginal cost of production, and 7y and Py denote the inflation
and price index of the home goods, respectively.
At the aggregate level of home and foreign consumption bundles, the price levels and the

Phillips curves additionally depend on the exchange rate. We obtain the following results.

Proposition 5. In open economy, the home and foreign countries’ Phillips curves are given by

. R 11—« . l—a l1—a . R R
7y = O[] + 5204 — 1Et[€t+1] - 772& —{“ + e — 161 +rlogc; — kologZ;,  (15)
- . 11—« R l—« | l—o " oy
7} = 0,7} 4] — 62& — 1Et[et+1] +n2a — 6~ oo bt + rlogé; —rkologz;. (16)

The proof is presented in Appendix A.7. Similar to the equilibrium conditions (3) and (4)
obtained in the baseline model, this proposition shows that the exchange rate adjustment plays a
crucial role in transmitting the effects of monetary and fiscal policies across countries.

Moreover, we consider the monetary and fiscal policy rules, which are Eq. (7) and (8) for the
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home country, and

iy = ¢o + ¢ + 07, (17)

s; =Y + b + Uy, (18)

for the foreign country. Active monetary policies correspond to |¢| > 1 and |¢*| > 1, and active
fiscal policies correspond to |6~ — | > 1 and |6~! — 4*| > 1. In this set-up, we obtain the

following forward-looking linear equation system.

Proposition 6. In the two-country economy summarized by the domestic bond Euler equation
(9) and its foreign counterpart, the domestic government budget condition (10) and its foreign
counterpart, the Phillips curves (15) and (16), and monetary and fiscal rules (7), (17), (8), and

(18), the equilibrium dynamics is characterized by

by b
l;j Bz‘_l | 011 -
e Ti—1 07 1
iy ﬁ?—1 0
log ¢; _ 0 log ¢;—1 I 07
log & log¢; Py
By [7e 1] iy Uf
Eq[7f, 4] s log Z,
E, [log ¢11] log ¢ | log Z/ |
| Eiflog é; ]| | log¢y |

Since there are 4 non-predetermined endogenous variables, we need exactly four eigenvalues out-

side the unit circle to guarantee a unique saddle-path equilibrium.

The proof and the definitions of the matrices ¥ and ¢ are presented in Appendix A.8. By

studying the eigenvalues of the transition matrix ¥, we can likewise identify the regions of mone-
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tary and fiscal dominance.

Active Foreign Monetary Policy and Passive Foreign Fiscal Policy. To begin with, we con-
sider the conventional case in which the foreign country has an active monetary policy and a pas-
sive fiscal policy. We study the parameter space of ¢ and v which characterize the home country’s
monetary and fiscal policies. Appendix A.10 provides the details of the calibration.

Figure (2)(a) plots the number of eigenvalues outside the unit circle as we vary ¢ and . We
find two separate regions in which this number is 4, which implies a unique equilibrium. Similar to
the closed-economy case depicted in Figure (1), the first region requires an active home monetary
policy and a passive home fiscal policy (i.e., [¢| > 1 and |6~! — 7| < 1), which corresponds to the
bottom-left corner of the figure. The second region requires a passive home monetary policy and
an active home fiscal policy (i.e., |¢| < 1 and |6~! — ~| > 1), which corresponds to the top-right

corner of the figure.
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Note: We fix the foreign policy rules and report the number of eigenvalues outside the unit circle as we vary the home
policy rule coefficients ¢ and ~. In Panel (a), the foreign country has an active monetary policy and a passive fiscal

policy. In Panel (b), the foreign country has a passive monetary policy and a passive fiscal policy.
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Passive Foreign Monetary and Fiscal Policies. We next consider an alternative case in which
the foreign country has passive monetary and fiscal policies. We pick ¢* = 0.8 and v* = 0.2. In
the closed-economy case, this pair of policy rules does not allow for a unique equilibrium.

Figure (2)(b) plots the number of eigenvalues outside the unit circle as we vary ¢ and vy in the
open-economy model. When both monetary and fiscal policies are passive in the foreign country,
the number of eigenvalues outside the unit circle declines by 1 across the (¢, ) parameter space.
As a result, there is only one region consistent with a unique equilibrium, which corresponds to
the bottom-right corner of the figure. This region requires |¢| > 1 and [6~' — v| > 1, which
implies that the home country’s monetary and fiscal policies are both active: the home monetary
policy responds sufficiently to local inflation, whereas the home fiscal policy is not committed to
stabilizing the debt level.

In this way, we identify a new hegemon dominance regime in which the home monetary and
fiscal policies are both active, while the foreign monetary and fiscal policies are both passive. This

result generalizes the insight in the baseline setting by allowing for more realistic policy rules.

3.4 Inspecting the Mechanism

In this final section, we examine the impulse responses in this model, and confirm that they are
consistent with the algebraic characterization in Proposition 2(a)-(c) obtained in the more stylized

baseline setting.

Monetary Dominance. To set the stage, let us begin with the monetary dominance regime in
closed economy as we specified in Section 3.2. We consider a negative monetary shock 6; to the
nominal interest rate 7;, but it is useful to think of this shock as a surprise decrease in the real rate
ry. Figure (3) reports the impulse responses. Let us consider the pairwise relationships between
the real rate r;, the real consumption c;, and the inflation 7;, which are characterized by the Euler
equation, the Phillips curve, and the intertemporal government budget condition.

First, the Euler equation (9) relates the real rate 7, to consumption c;. A lower real rate requires
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a lower expected consumption growth, which increases the current consumption.

Second, the Phillips curve (12) relates consumption ¢, to inflation 7. If the slope coefficient
K 1s positive as in our calibration, a higher consumption ¢; requires a higher inflation 7;, which is
consistent with the notion that an expansionary monetary shock stimulates the aggregate demand
and raises both consumption and inflation.

Third, the intertemporal government budget condition (2) relates inflation 7; to the real rate 7;.
In this equation, if government surpluses remain unaffected, a lower real rate increases the present
value of government surpluses, which requires the price level to decrease. Therefore, to ensure
that a lower real rate is consistent with a higher inflation, current and future government surpluses
s¢+x have to decrease to lower the present value of government surpluses, which also lowers the
debt level b, in real terms.

This discussion shows that fiscal responses in the form of government surplus adjustments

are crucial for equilibrating the economy under monetary dominance. Under our calibration, the
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Figure 3: Impulse Responses to a Monetary Shock in the Closed Economy under
Monetary Dominance

Note: We plot the impulse responses to a monetary shock 6, in the closed economy under monetary dominance. The

outcome variables include the nominal interest rate i, surplus sy, debt level b;, consumption c¢;, inflation 74, and real

rate r;.
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nominal interest rate 7, decreases with the real rate in response to the monetary shock.’

Hegemon Dominance. Next, we study the impulse response under the hegemon dominance
regime in open economy. In this regime, the home monetary and fiscal policies are both active
(¢ = 1.8 and v = 0), while the foreign monetary and fiscal policies are both passive (¢* = 0.2 and
~v* = 0.2). Appendix A.10 provides calibration details.

We consider a monetary shock to 6; in the home country which similarly lowers the home real
rate .. Figure (4) reports the impulse responses, which are different from the closed-economy
case in Figure (3) in significant ways. The best way to understand this result is again to consider
the pairwise relationships between the real rate r;, consumption ¢;, and inflation 7;, which include
the Euler equation, the Phillips curve, and the intertemporal government budget condition.

First, given the negative real rate shock, the Euler equation (9) requires home consumption ¢,
to increase, which is similar to the closed-economy case.

Next, consider the relationship between the real rate r; and inflation 7; as imposed by the
intertemporal government budget condition (2), which implies that a lower real rate boosts the
present value of government surpluses and puts a downward pressure on the price level. In the
closed-economy case above, to accommodate a higher inflation predicted by the Phillips curve,
government surpluses s; have to adjust. In the open-economy case, since the home fiscal policy
is assumed to be active, government surpluses do not adjust. As a result, inflation has to go down
when the real rate declines, which explains a lower inflation 7; observed in Figure (4).

Finally, consider the relationship between inflation 7; and consumption ¢; as imposed by the
Phillips curve (15). Compared to the closed-economy Phillips curve (12), the open-economy ver-
sion additionally includes the exchange rate e;. As a result, while a higher consumption implies
a higher inflation in the closed-economy case, the open-economy case allows for a lower infla-

tion as the exchange rate adjusts. More precisely, home currency appreciation increases the home

3We derive the algebraic solution of the nominal rate i, real rate r;, consumption c;, and inflation 7; in Appendix
A.9. We find that a negative monetary shock 6; unambiguously lowers the real rate r; and raises consumption ¢; and
inflation 7y, while the nominal rate 7; can increase or decrease depending on the persistence of the monetary shock
and the shape of the Phillips curve, as well as risk aversion and discount rate.
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Figure 4: Impulse Responses to a Monetary Shock in the Open Economy under
Hegemon Dominance

Note: We plot the impulse responses to a monetary shock 6, in the open economy under hegemon dominance. The
solid blue curve represents the home country, and the dashed red curve represents the foreign country. The outcome
variables include the nominal interest rate i, surplus s;, debt level b;, consumption ¢;, inflation 7;, and real rate 7; in
both countries, and the real exchange rate e;.

households’ spending power and lowers home inflation by making foreign goods cheaper. In this
way, while government surplus adjusts to equilibrate these three conditions under the monetary
dominance regime, the exchange rate adjusts under the hegemon dominance regime.

Appreciating the home currency in real terms requires policy coordination from the foreign
country. The foreign monetary authority needs to lower the foreign real rate r; below the home real
rate ;. The foreign fiscal authority needs to accommodate the real rate declines in both countries
by lowering its fiscal surplus s;. This fiscal response is similar to the response of a passive fiscal
policy in the closed economy, which lowers surplus whenever the monetary policy lowers the real
rate, except that this fiscal response is done by the foreign, not the home, fiscal authority under

hegemon dominance.
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Moreover, through the foreign Euler equation, a lower foreign real rate also leads to a higher
foreign consumption level c; upon impact. As the open-economy New Keynesian Phillips curves
(15) and (16) depend on the exchange rate level e;, home inflation loads negatively on the real
exchange rate, because a stronger home currency leads to more favorable terms of trade which
make imported goods cheaper, whereas foreign inflation loads positively on the real exchange rate
for the opposite reason. This terms of trade channel is the dominating force in the determination
of inflation. As a result, the foreign country experiences a higher inflation 7r; due to the external
depreciation of its currency, which also leads to a higher nominal interest rate z; even though its
monetary response coefficient ¢* is much lower.*

Finally, we also report the trade balance tb; and net foreign assets n fa, in local currency units
in the figure. The trade balance is defined in the usual way as the value of imports minus that of
exports, and the net foreign assets are defined as the present value of consumption minus that of
production. The coordinated monetary and fiscal policies transfer resources from the foreign coun-
try to the home country during monetary expansions, because a stronger home currency increases
the purchasing power of the home households and allows them to run persistent trade deficits. This
international wealth transfer can be thought of as the home country sharing the stimulating effects
of the foreign monetary and fiscal policies, which lower the foreign real rate and surplus more than
the home country.

In summary, the hegemon dominance regime is different from the closed-economy case in two
important ways. First, due to an active home fiscal policy, the equilibrium conditions governing
inflation, consumption, and the real rate in the home country are equilibrated not by the response
in the government surplus s;, but instead by adjusting the exchange rate e;. Second, inflation and
the Phillips curves in open economy load on the real exchange rate movement, which explains the
opposite responses in inflation and nominal interest rates between the home and foreign countries.

These features allow the home monetary authority to lower domestic inflation by transferring it to

“It is interesting to note that, in the closed-economy monetary-dominance case depicted by Figure (3), lower inflation
is always accompanied by lower consumption in response to the monetary shock ;. In the open-economy case, low
inflation and high consumption are possible because of the exchange rate adjustment, which makes foreign goods
cheaper (hence lower inflation) and home spending power higher (hence higher consumption).
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the foreign country.

These patterns confirm the main results in the baseline setting: when the hegemon country
lowers its real rate without fiscal adjustment, the foreign policy responds in such way that (a)
home and foreign real rates r and r* both decline, while home and foreign consumption levels ¢
and c* both increase. The foreign real rate and consumption respond more than the home real rate
and consumption; (b) the foreign fiscal authority accommodates the monetary stance by lowering
surplus s*; (c) the home currency e experiences real appreciation; and (d) home inflation 7 declines
while foreign inflation 7* increases. These outcomes arise from the hegemon dominance regime
in both the baseline setting and in the more realistic policy rule setting.

The only difference between the baseline setting and the policy rule setting is the response
of the foreign nominal interest rate :*, which moves in the same direction as the home nominal
interest rate ¢ in the baseline setting, but in the opposite direction in the policy rule setting. This is
because the foreign country’s policy rule is specified such that its nominal interest rate systemati-
cally responds to the inflation rate. In our calibration, the response coefficient is ¢* = 0.2, which
is still positive. If we set ¢* = 0, i.e., the foreign monetary policy is so passive that it does not
respond to inflation at all, the foreign nominal interest rate ¢; would not increase. Alternatively,
if the foreign monetary authority systematically lowers its nominal interest rate when the dollar
appreciates, which helps mitigate the tightening effect of the dollar cycle, then, the foreign nomi-
nal interest rate 7; also declines along with the home nominal interest rate ¢;. See Appendix A.11
for details of this alternative calibration. In this case, the responses in real rates, consumption,

inflation, and the exchange rate are still consistent with our characterization above.

4 Conclusion

In this paper, we study the coordination problem between monetary and fiscal policies in an in-
ternational setting. We recover the standard monetary and fiscal dominance regimes, in which

one policy is active and the other is passive in each country. We also identify a third regime, in
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which the hegemon country’s monetary and fiscal policies are both active, while the other coun-
try’s policies are both passive. This new mode of policy coordination has novel implications for
the transmission of monetary and fiscal policies, and provides a new perspective for understanding
the global hegemon in a connected world.

A natural follow-up question is how and which equilibrium regime is selected, and which
country becomes the hegemon. To answer this question, we need to specify the off-equilibrium
strategies just like the earlier works on equilibrium selection in closed economy (Kocherlakota and
Phelan, 1999; Buiter, 2002; Bassetto, 2002; Niepelt, 2004; Atkeson et al., 2010; Cochrane, 2011;
Angeletos and Lian, 2023). For example, following Cochrane (2011)’s argument that the monetary
authority selects the desired equilibrium path for inflation in a closed economy by threatening to
blow up inflation in off-equilibrium paths, perhaps a similar argument can select the hegemon
country based on which country’s monetary and fiscal authorities have more credible threats.

Another interesting direction is to consider how the exchange rate adjustment also affects pol-
icy coordination through valuation effects in the financial market. Specifically, our main mecha-
nism relies on adjustments in the terms of trade in the goods market to enforce resource constraints.
When the monetary policy increases domestic households’ real spending power and hence their ag-
gregate demand for goods, we need either higher tax to absorb the excess demand as in the standard
monetary dominance regime (Leeper, 2021), or a real depreciation of the local currency to make
the imported goods more expensive. The exchange rate adjustment also affects the valuation of
home and foreign financial assets, which shifts the wealth distribution between the two countries
and potentially complements the international trade channel in the hegemon dominance regime.
This is particularly relevant when we consider the U.S. as the hegemon country, as the U.S. mon-
etary policy also has large spill-over effects on global asset prices by driving the global financial

cycle (Rey, 2015).
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Appendix

A Theory Appendix

A.1 Derivation of the Baseline Setting

Household’s Within-period Solution Let p;(h) and p;(f) denote the home-currency prices of
varieties h and f. Let Py, and Pr, denote the home-currency prices of the home and foreign

bundles ¢ () and cp(7), which can be shown to be the CES indices with elasticity 1/p:

! 1/(1-p) ! 1/(1-p)
Pry = (/ pt(h)lpdh) , Py = </ pt(f)lpdf> :
0 0

Similarly, let P, denote the home-currency price of the aggregate consumption basket in the

home country. This utility-based CPI can be expressed as

1 a l—«a
Pt = Oéa<1 _ Oé)l_a H,tPF,t :

We show that the home household makes the following choices for different goods:

ce(h,j) = (%) _pCH,ta a(f,J) = (p;—fi)) B CRt,

and

Py Py
CHt = O—Cy, crr = (1 —a)=—c.
Py Tt

Indeed, home household’s cost minimization problem is

1 1 p/(p=1)
min / pe(h)ee(h, j)dh + prg | cae(s) — </ Ct(hd)l_l/pdh) :
0 0

Ct (hvj)
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Let Py := pug¢. The first order condition is

oth) = (B,

Raise to the power 1 — 1/p and integrate by h to obtain

1 —(p—1)
_ h _
Cllﬁlytl/p — (/0 (p;—; t)) dh) c}{’tl/p’

1.e.,

1 1/(1-p)
Py = (/ pt(h)lpdh) .
0

o . . A\ ” 1 1 1/(=p) .
Similarly, we obtain ¢,(f,j) = <p—> cry and Ppy = (fo pe(f) _pdf) . Now consider

Pr ¢

the following cost minimization problem

min (Pricus(J) + Precpe(J)) + pe (Ct(j) - CH,t(j)aCF,t(j)l_a)

cu,(4),ert(5)

The first-order conditions are

l-o

Py = apizep(5)* terp(5) 7,

Pry= (1= a)puen(j) cre(i)™,
which imply

o l—-a __.
T aPH,tPF,t =: P,

fe = a®(l —a)l-
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The first-order conditions also imply

cxaf) = a%m)
erai) = (1= )5l

and hence

Py icui(j) + Pricri(7)
Ct (J)

= Pta
which verifies that the shadow price of the home consumption bundle is the CPI itself.

Intertemporal Solution In period ¢ and state o;, home household maximize the lifetime utility

subject to the budget constraint

Z Qt(Ut-',-hj)@(o't—l-l‘o't) + exp(—gt) Z Q:(Utﬂaj)@*(atﬂwt)

Ot+1 Ot+1

<Wily(j) + Du(j) — Piri(j) — Pici(j) + Qi1(oy, J) + exp(—E)Q_ (04, ),

where ©(0,,1|0;) denote the time-¢ home-currency price for one unit of home currency delivered
in period ¢ + 1 contingent on the state being o,,1. At time ¢, home household ; holds €, (os11, 7)
unit of the Arrow-Debreu security that pays off in state 0y 1. ©*(0441|0) is similarly defined as the
time-t¢ foreign-currency price for one unit of foreign currency delivered in period ¢ + 1 contingent

on the state being 0,1, and €27 (01, j) is the quantity of this security held by home household ;.
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The home household’s Lagrangian is

L(j) = maXEOZ5t (log ce(j) — xte(4))

t=0

— Eo Z 5tCt<j){Z Qt(UtJrla j)@(at+1’0t) + eXp(—St) Z Q:(Ut+17j)6*(o-t+l‘at>
t=0

Ot4+1 Ot4+1

— Wili(§) — Di(j) + Bire(f) + Pice(§) — Qi—1(0, 5) — exp(—=&) Q1 (04, 7) }

The first-order conditions are

B 1
Picy(j)’

O(0111]0r) = 0P(0441]0¢)

Gi(7)

Ptct(j)
Pt+lct+1(j)’

XPtCt(j) =W,

We define the home country’s nominal SDF as

Piey(j)

M,y = 6—ttld)
bt Piiicia(4)

which implies the Euler equation for nominal risk-free rate

em@@—&ﬁiﬁﬁ

Pt+1Ct+1

i.e.,

1 1
iy = 1 — | —logE; |6 ———] .
K o8 (Ptct) o8 l P1€+lct+1:|

Similarly,

1 1
¥ =1 —logE; |0 .
g %<H@) Ogt[EL%J
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Optimal Price Setting Based on information available in period ¢ — 1, the price at home p;(h)

is set to maximize the expected profit from the home market:

o - ) (32) ]

The future profit is discounted by the domestic households’ SDF M, _, ,, as they are the sharehold-

maxE;_;
pe(h)

ers whose interests the firms maximize.

The first-order condition is

P_ici 1 P,

_ Wi o1 -
FEG () 4 ppy () ) [ — ) a—mt
o (( D)+ 9 () )(PH> g

0=E

Y

which, under symmetry p,(h) = Pp,, implies

W,
jp—— {—t]
p—l 2t

The home firms also need to set their sale price in the foreign market. Under Producer Cur-
rency Pricing, the price of the home firms’ production sold in the foreign country is set according

to

max [E,
exp(—E¢)p; (h)

—p
W, F(h

Mtfl,t (GXP(—Et)p:(h) - z_tt) (p]tgs )> CT‘M] )
Ht

which implies

41



Similarly, entire price block can be described as

. P W,
Ppy = exp(—&) Py, = - 1Et_1 L—j : (A.1)
* p Wy
Ppy = exp(&) Pry = py B { Ztt ] : (A.2)

Equilibrium The market clearing condition for the home consumption good is

*

P, P, X
2y = Oé_t(ct +9)+ (1 —a) : (c; +97)-

PH,t P[))j[’t
1.e.,
P *
20, = 116 (1 vl 11— a)g_i> (A.3)
Py Cy &

Note that households’ first order condition w.r.t. labor implies

Wy = xPiey (A.4)

Plug Eq. (A.4) and (A.1) into the market clearing condition to obtain

Piey ( gt gf) PtCt/Zt = < gt 9;)

l, = l4a=4+(1—-a)%= | ==——FF——A|(1+a=+(1—a)= |,
t PH,tZt Ct ( )CI Et—l [PtCt/Zt] Ct ( >C:
where ¢ = %. Use Eq. (A.3) again,

Py ( gt g;“)_l Py Pic, =
=zl —— [1+a=+ (1 —a)== = . 14

SR Ce ( )C: saayre PitaPre Beoa [P/ 2]

Piey = Ilf_ta
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Use the price setting Eq. (A.1) and (A.2),

PH,t . 1 E; [Wt/zt] . Pt*Cf E: [Ptct/zt]

Pry  exp(=&) By Wi /2] Py By [Prci/z]

Then

(Pie)*(Bfep)'™

= ) R ) (B Pt oD

So the equilibrium price levels and consumption can be solved by

— P °
q:&wa—wk?mluﬁéng1&%MMP“’
11—« >|<
G =l (1—a) ™ e ﬂac(t/zf]t))l <(E 1[)P e /=)
. Q: |
s¢ + By [ZZL 5’62%:]
Pt* — Qr )
i+ B [T, 0]

which implies

loge, = kY | + alog(Pey) + (1 — ) log(P/¢c;),

log; = ", + alog(Pre}) + (1 — a) log(Picy),

—e; =loge, —loge; = kf | + (2a — 1)(log(Picy) — log( P/ c})),

where

o la*(1—a)'~
-1 =loe <(Et 1[Ptct/zt])“(Et 1[P*C 224 ) > ’
a®(1 —a)'” >
N (B [Prer/2])> )

-2 =108 ((Et 1[PtCt/Zt]

e .
Ri 1= Keqp — Reqe
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Denote

Z 5/€ St+k] ’ A* Et

Citk Cri

sk St+k] ‘
>

We show that A; is a constant if all shocks are i.i.d, i.e., Ay = A. Conjecture that ¢; and ¢} are
functions of s; and s} only, hence A; and A} are constant if surplus shocks are i.i.d. Substitute Eq.

(A.7) and (A.8) into (A.5) and (A.6) to obtain

—Q

(Graac) (Greaae))'
(Eirlsaoa +CACt/Zt])a<]Et 1[5 +C*A*Ct/zt]) -
<st+ctA t)l a(s T+er A*Ct)
)

(B I[St_,,_CtACt/Zt] 1= (E,_ l[mct/zt]) .

e = ba®(1 —a)t™®

¢ =Lla*(1—a)™®

By the i.i.d. assumption of s;, s}, z;, and 2/, the expectation terms ]Et_l[ﬁct /2] and
E: [mcj /2] do not vary across periods. The two equations above can be used to solve ¢;
t t

and c; as functions of s, and s}, which confirms the conjecture.

A.2  Proof of Proposition 1

Note that under i.i.d. shocks, assuming Alog Q11 = Alog Q7 = 0,i.e., Q1 = @y = Q, we

obtain

1 el et 1 Gl o
E | 5——| = —E ~(A+E, | /|,
' |:Pt+1ct+1:| Q |:Pt+1ct+1 Q "o

which is a constant. Plug in Euler equation into Eq. (3) to obtain

1 1
loge; = Kk | — « i—i—loE{é—])— 11—« (i*+loE[5 }),
b . (t & Pryicin ( I\ B Placia
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which implies
log & = —aiy — (1 — a)i.
Similarly,
log & = —aif — (1 — )iy,
and
& =logér —logé, = (2a — 1) (1 — i).
By Euler equation,
log P, = —log ¢; — iy — log [E; {5—] ,
Piyiciqn
hence
log P, = —(1 — a)(iy — 12),
and similarly

log P¥ = (1 — a)(i; — 1}).

Recall that

C c;
logc, = ki_y + alog (ﬁ) + (1 —«)log <m) )
t t

loger = kS| + (1 —a)log( “ ) + alog (C—t) :

S+ A sf+ cfA*
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Linearizing both sides around the symmetric steady state yields

(51 + cAlog ),

. . - 1 . . 1
logé: = alogé + (1 — a)logé; —a§+éA(st—|—cAlogct) —(1 _a>§—|—EA

<§t +cA IOg ét)>

Ak Ak ~ 1 Ak — A
logé; = alogé; + (1 —a)logé — a§—|—éA(St + cAlogé;) — (1 _a)§+EA

plug in log ¢, and log ¢; as functions of 4, and 7} to solve for 5, and 5}

—(1—a)s+ (o —1)Ac

R (1—oz)§+ozAE1 - log &*
St = 0og C og C
t 1 2a s 1-2a &6
= AGiy + (1 — a)5(iy — 1)),
§ = Aei; + (1 — a)s(iF — 1)
A.3 Proof of Proposition 2
Rearrange Eq. (5) to obtain
e A+ (1—a)ss |
1, = 1y — S
! (1—-a)s ' (1-a)s"”
Ac+ (1 — w)3)? ., A+ (1-a)s
g AT A =S (g ], Aet—a)s,
(1—-a)s (1—a)s
AP +24¢(1 — )5, Ac+ (1—a)s,
= 1 — St.
(1—a)s ! (1—a)s
Let ﬁt > (0 and s5; = 0, we get
A+ (1— )5
b (1—a)s v
. AP+ 2461 — )5
S = — 1y > 0,
(1—a)s

&= (20 —1)(1 — 1)

A,
= (20 —1)———i, <0.
(6%
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A.4 Proof of Proposition 3

Since consumption is constant, the Euler equation can be restated as

exp(—ir) = [exp(l—mg]

Linearize the system to obtain

gt = ]Et[ﬁ.tJrl]a
G = 8¢+ 6Gu1 + 0q(Frpy — iy),
where we plugged in exp(7 — i) = . Plug in the monetary rule to obtain

Ei[fti1] = o7 + 6, (A9)

Plug the fiscal rule into the intertemporal government budget constraint to obtain

Gr = v0G + 0 (7 — %—1) + Yy + 0Gi41 + 0G(Trp — 2t),

i.e.,

G + (7 — @—1)] — 6 q(7y — ¢Fi1) + G0 — 6 MYy,

Gi1 + @(Tp1 — %t) = (6

where Gy 1+ q(7rp1 — Et) is predetermined, which we denote as Bt. The system can be summarized

by
I;t (6_1 - fy) ¢6_1Q_ _5_1q Z;tfl 5_1(j O _5_1 Qt,l
e = 0 0 1 | ] 0 0 0 0; |
Iy [T41] 0 0 ¢ Tt 0O 1 0 Py
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which has 3 eigenvalues: 6~ — v, 0, ¢. Since only 7;,; is non-predetermined, the system has a
unique solution if and only if one of the eigenvalues is outside the unit circle (Blanchard and Kahn,

1980).

A.5 Proof of Proposition 4

The Euler equation implies
exp(—i;) = E; [5 exp(ctloge, — o tloge,yr — 7Tt+1)] ,
1.e.,
log & = Eyflog ¢ 1] — (1 — Ee[ftin]), (A.10)
which can be restated as, by plugging in monetary rule and the Phillips curve
log ¢, = Ey[log é1] — (o7, + 0, — 6 ' + 6tk log é).

The system can be summarized as

by (671 =) @6l —671g 0 b1 5l 0 —o!
011
Ty 0 0 1 0 M1 0O 0 O
= —|— ‘9t
Et[ﬁ-tJrl] 0 0 (5_1 —(5_15 ﬁt 0 0 0
(o0
Eq[log ¢¢41] 0 0 o(p—06"1) 14+05 k| |logé 0 o 0
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Since there are only 2 non-predetermined endogenous variables, the number of eigenvalues outside

the unit circle must be 2 to guarantee unique solution. The eigenvalues are

A= 571 -7
)\2 - O,
Tt Y Tl T I )
)\3 - 2 + 2 )
3 1+0 1t +06 'k \/(1 — 01 —007'k)2+ 4067 k(1 — @)
4= _ .
2 2

We focus on the usual case where 6 < 1, ¢ > 0 and x > 0, and that the parameters must satisfy
that A3, Ay € R exist. In this case, ¢ > 1 indicates active monetary policy. Note that the last two

eigenvalues satisfy

PO =N -1+ +06 ')A+ +00 ke =0,

where

PO)=6"+06"kg >0, P(1)=06"k(¢p—1).

The axis of symmetry is (1 + 6~ + 06 'x)/2 > 1, which implies polynomial P(\) has at most
one root inside the unit circle. Hence, if ¢ > 1, i.e., the monetary policy is active, then A3 and \4
are both outside the unit circle, which requires |[6~! — | < 1, i.e., passive fiscal policy. If ¢ < 1,
i.e., the monetary policy is passive, then P(1) < 0, which implies A3 > 1, Ay < 1. To guarantee

the uniqueness of the solution, |A;| > 0 must hold, i.e., |§~' — | > 1, i.e., active fiscal policy.

A.6 Derivation of the Two-Country Calvo Model

We preserve the assumptions of Calvo pricing and producer currency pricing: in each period, only

a fraction (1 — &) of firms can reset their prices. Firms set the price in their own currency and
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the law of one price holds (PCP). Denote the log nominal exchange rate as &;. Following A.1, we

obtain the price aggregation rule

1 1/(1-p)
Py, = </ PH,t(j)lpdj) ,
0

1 1/(1—p)
P, = ( / P;t(j)”dj) |

1 « * —«
b= WPH,t(PF,t)l exp(—(1 — a)&),

) 1 o
Pl = = ayea Fr Pird op((1 — 0)€y).

Law of one price implies Pj}jt(j) = exp(&) Pu(J), P}jt(j) = exp(&) Pr(j), ie.,

Pr4(5) _ Pii(G)  Pri(h) _ Pr.(7)
PH,t P;—‘[,t ’ PF,t P}ﬂit
Denote the home aggregate purchase (i.e., households’ consumption plus government purchase) of
home and foreign intermediate good as yy; and yr;. The demand curves for home intermediate

goods are given by

yH,t(]) =YH ( o
Yirs(J) = Va (W

Firms take the aggregate demand for home goods yp; and y;, as given. Home firms that get the
change to reset their price at time ¢ maximize the discounted profit over the course of this price

contract, i.e.,

Y

i =0 Pt+k Ct
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Ct+k * — « _
mgx E; lZ(‘S'f) <+> ((yH,t—Hc + yH,t+k)P£I,t+k(P§,t)l P — CH((yH,t-Hc + yH7t+k)PI/j{,t+k(P§,t) p))] )



-1
—0
M) is the nominal stochastic dis-

where C';(.) is the nominal cost function and % 2t ( -

Py
count factor. The first order condition is

-1
P (e 7 _ . e
{Z(6£)th+k( ct ((1*P)(yHt+k+yH k)P ﬁ,t) p+pMCH,t+k(yH,t+k+yH,t+k)P;—;I,t+k(P#,t) ’ 1) =0,
k=0

i.e.,

E {2210(55)’“;; (ctc_tk) (Yr ek + y}k{,t+k)PIl-)I,t+kMCH,t+k:|

Py, =
H,t P—l

o1
E, {Zﬁo(ég)kpik (th_tk) (Y ek + y;{,t+k)PI§7t+k]

Log-linearize the first order condition to obtain

Pf, = (1-66) > (66) Erflog MC'ry i,

k=0

which can be restated as

P, = (1—06¢)log MCry + OEE[PF, ).
Similarly,

P = (1 —4¢) IOgMCFt+6€Et[ Ft+1]'
The aggregate price of intermediate goods follow

Pry=(1- f)pﬁt + &Py,

PF*‘,t - (1 - f)Pﬁ: + gPF*',tfh
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which jointly imply

1— 1—90 — A
ﬁ-H,t = 5Et[ﬁ-H,t+1] ‘I— ( é)é 6) (log MCH,t — 10g PH,t)a
A % A % 1 - 1 - 5 — .
Tpy = OE, [ﬂ-F,tJrl] + ( 5)2 ‘) (log MCF,t — log PF,t)u

where 7y := log Py — log Py 41, 15, = log Pr, — log Pr,_;.

A.7 Proof of Proposition 5

Recall that the price aggregation rule implies

log P = alog PH¢ + (1 — «a)log P;‘t —(1- 04)5},

log P¥ = (1 — o) log Py + avlog ﬁ}yt +(1-a)&,

which solve for the price level of intermediate goods

A A 1— N A A
log P = log P; + 500 _al (log P, — log P + &)
o A 1—
log Prr, = log P+ 5— ¢y,
’ 200 — 1
R - 11—«
log Py, = log P} — .
08 I'py = 108 17 o — 1t
Plug into Eq. (13) and (14) to obtain
l—a . . l—a . 1-8(1-96 - . .
ﬁ-t + Aet = 5]Et[ﬂ-t+1 ‘I— A€t+1] + ( 5)( g) (10g mCH,t + 10g Pt — log PH,t)
200 — 1 200 — 1 ¢
R l—a . 1-&)(1-96 s 1—a .
= (ﬂEt [7Tt+1 + mAetH] -+ ( g)é_ 5) <lOg mcy — 9 — 16,5),
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1.e.,

. . 11—« R l—a
Ty = 5Et[ﬂ-t+1] + 5mEt[A6t+1] - mAet
1-¢&)(1-90 — A 1-8)(1—-0) 1—a
MLECILEUE I SIS RSV
. 11—« R 146621 —a 1—a . 1-&6)(1-6 g
= OBy [7rp41] + 5204 — 1]Et[€t+1] — ¢ £ Y 1et + o — 1et,1 + ( f)é ¢) log mep 4,

where mcy + is real marginal cost of home firms. Under linear technology v.(h) = z:/;(h), the real

marginal cost gap can be related to output gap, i.e.,

1
megy = —W.
2

Households’ first order condition w.r.t. ¢; yields the labor supply curve

Hence

log mcy; = log; — log 2 = o log & — log 2,

which implies open-economy NKPCs:

11— 1-— 1-—
Tty = Oy [Tyqn] + 5204 _al E¢[ér41] — 77204 _al € + % _al €1+ klog ¢, — kolog z,
. » 11—« . l—«o l—«a . .
7y = OE [y, ] — 5mEt[€t+1] + Moo 16~ 5a 161 + klogé; — kolog Z;,

where x = (1—5)2;5@0_1, n e (1+08%)/¢.
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A.8 Proof of Proposition 6

The home and foreign government implement the following monetary and fiscal policies

it:¢0+¢ﬂt+9t,
iy = Qo+ o' + 07,
S¢ = Yo + Ybi—1 + Uy,

st = + b UL,

subject to the intertemporal government budget constraints

~

by = (67" — '}/)i)tfl — 07 q(Fy — ¢y—1) + 0 G0 — 0 My,

b = (07" =" )by — 6 Nq(F) — ') + 0 Na0y — 0N
Recall that o is the inverse of CRRA coefficient. The Euler equations are

1=E,;[dexp(c " loge, — o tlog ey — mppr + zt)} ,

—_
I
H
(%)
@]
"
o)
—~
Q

L
5}
OS]
)
%
|
Q
L
—
o
o
P#Q*
+
—
|
+
—
+
H-Sg;
=

Log-linearize the Euler equations to obtain

~

log ¢, = Ey[log ¢eq1] — (2 — Ey[m11]), (A.11)
log & = Eyflog &) — o(if — Eif77 ), (A.12)
log é; = Eyflog é1] — o(if — B[], ] — Ee[Aéi1]). (A.13)
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Note that after linearization, one Euler equation becomes redundant. Combining Eq. (A.11) and

(A.13) yields the uncovered interest parity (UIP), i.e.,
EI - Et[ﬁzﬁﬂ] - Et[Aét+1] = %t - Et[ﬁtJrl]a
which is satisfied under complete market

&, = o *(logér —log é).

The equation system can be summarized by

o] [ a
l;;‘ l;;‘,l | 01 |
Ty -1 0i_1
iy 1 0,
log ¢, _ log ¢,y I 0; 7
log & logé&;_, (o
Ee[fty41] ur’ (oK
Ee[7714] i log 2
E¢[log ¢;11] log ¢ | log z; |
| E¢[log é744] | | log¢; |
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where

51—~ 0 5 1og 0 0 0 —61g 0 0 0
0 o~ — ¥ 0 5~ ¢*g O 0 0 —57'g o0 0
0 0 0 0 0 0 1 0 0 0
0 0 0 0 0 0 0 1 0 0
@ — 0 0 0 0 0 0 0 0 1 0 7
0 0 0 0 0 0 0 0 0 1
0 0 0 0 Ry Nz Ny RNig Rz Nyg
0 0 0 0 Rap Noz a3 Rag  Nos  Rog
0 0 0 0 N31 N3z Rs3 N3g  Nzs  Nge
. O 0 0 0 Vg1 Nygo N3 Raq Ra5  Nyp |
N=¢6""1
(l-a)e”! —(1—-a) ! a+(1—a)dp (1 —a)(1—3d¢*) (1—-a)(§—n)o~ ! —ak —1-a)d—n)o" ' —(1—-a)x
~1l—-a)e ! (1-a)o! (1—a)(1—199) a+(1—a)ie* —1—-a)d—no - (1-a)x (1-a)(§—n)ot—axr
—-(1-a) 11—« —a(l —d¢)o —(1—a)(1—0¢*)o a(d —n+ko)+n 1—-a)(0 —n+ ko)
11—« —(1—-a) —(1—-a)(1—68¢)o —a(l —69*)o (1—-a)(6 —n+ ko) a0 —n+ro)+n
[6-1g o 0 0 B ) 0 0 |
0 5 1g 0 0 0 -5t 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
®— 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 l1-a —(1—-a) 0 0 d~lako 5711 — @)ko
0 0 —(1—-a) 11—« 0 0 5711 — a)ko §~laka
0 0 oo 1—-a)o 0 0 —5 taro? —-571(1 — a)ko?
L O 0 (1-a)e ao 0 0 —571(1 — a)ko? -6 tako? |

A.9 Algebraic Solution of Monetary Dominance in Closed Economy

From Proposition 4, the expected inflation and consumption satisfy

Et[ﬁ-wrl] (5_1 —(5_1/‘\7 ’ﬁ't 0
= +
E¢[log ¢:41] o(p—0"1Y 1+06 k| |logé o,
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Diagnolize the transition matrix to obtain

Ey[7ti11] v M O - e N 0
Et [log ét+1] 0 )\3 log ét O'et
1.e.,
o | Bl | a0 A
Et [log ét-f—l] 0 )\3 log ét
Let
Tl e | 07| s |0
log ¢, log ¢, éf ot
We obtain
By [7y41] A 0 iy or
= + | |,
Et [log ét-f—l] 0 )\3 log ét Qf
which implies
Elftese] | [N 0 Tt N E/[07] A4
Et [log ét+2] 0 )\?3 log ét Et [éf+1] 0
where
A or
. =P
E[0F 4] 0;
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hence

By [T k) Ap0 ¢ g kzi ( 1 )j MO o7
= P1 — ,
E¢[log ¢pyx] 0 Xel [logé, j=0 \1 0 M| |6
- . 1_ ()"
Ao | A - 1<A4> 0 gr
= + 01 " 1_<>\3>k y
0 M| [logé 0 o ¢
- N o
. k_)\k S
B N0 7ty A0 0]
- k . + Pk 2k <
0 Aj| |logé: 0 S| |0

We require that expected consumption and inflation do not explode exponentially, hence

~ 1 N
7Tt o1 > O et

log ¢ 0 25 0¢

Multiply both sides by V' to recover 7; and log ¢, i.e.,

A 1
e — pP1—A4 vl 0
log ét Pli)\s O'et
which simplifies to
. KO
Ty = — ,
¢ 1+/~$¢0—p1(1+(5—5p1+/w)t
1—-9¢
log ¢, = ( p)o

— 6
1+ koo — pi(14+0 —6py + ko)

The nominal rate is given by

%t:¢ﬁ't+9t
B 1—p1(1+38—0p1 + ko)
1+ koo — pr (140 — 0py + ko)
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According to the NKPC, the expected inflation is given by

Ei[fty1] =6 "% — 6 'klog ¢y
Kop1
1+ koo — p1(1+0—6dpy + ko)

gta

and the real rate is

ft = 'zt - Et[ﬁt-i-l]

_ (1 —p)(1 = p10)
1+ koo — pr(1+6 — 6py + ko) '

Real government can be solved “backwardly” from the stable difference equation

~

by= (67" — 7)Bt—1 — 67 (R — 1) — 6 by,
and the real surplus is pinned down by fiscal policy

5¢ = ’7?7::—1 + ;.
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A.10 Model Calibration

The parameters of the open-economy model in Section 3 are shown in Table A.1. The closed-

economy model shares the same parameters.

Table A.1: Parameters

Notation Value

Discount rate o 0.96
Inverse of constant relative risk aversion o 0.50
Home bias a 0.80
Chance of resetting price 1—-¢ 050
Steady state government bond oustanding g 1.00
Home monetary policy o 1.80
Home fiscal policy v 0.00
Foreign monetary policy " 0.20
Foreign fiscal policy ~v* 0.20
Home monetary policy shock persistence p1 0.30
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A.11 Alternative Specification

We consider the alternative foreign monetary policy rule with direct response to exchange rate, i.e.,

iy = ¢y + o'm + X e + 07,

where we calibrate ¢ = —2. In this case, the foreign monetary authority lowers the nominal
interest rate when the dollar appreciates. Other parameters are inherited from Table A.1. The
impulse responses are shown in Figure A.1.

In this specification, we obtain qualitatively identical results as in the baseline setting: when

the home country lowers the nominal interest rate ¢ without changing its government surplus s, the
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Figure A.1: Impulse Responses to a Monetary Shock in the Open Economy under
Hegemon Dominance: Alternative Specification.

Note: We plot the impulse responses to a monetary shock 6; in the open economy under hegemon dominance. The
solid blue curve represents the home country, and the dashed red curve represents the foreign country. The outcome
variables include the nominal interest rate 4;, surplus s;, debt level b;, consumption ¢, inflation 7, and real rate r; in
both countries, and the real exchange rate e;.
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foreign nominal interest rate ¢* also declines while the foreign government surplus s* decreases.
The real rates r and r* decrease in both countries, the dollar strengthens in real terms, and the
consumption ¢ and c¢* increase in both countries. Moreover, inflation 7 goes down in the home

country and 7* up in the foreign country.
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