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Abstract

What accounts for cross-country heterogeneity in exchange-rate responses to U.S.
monetary policy shocks? Using daily data around Federal Open Market Commit-
tee (FOMC) announcements for 34 countries from 2001 to 2019, we show that coun-
tries with deeper financial markets experience larger currency depreciations follow-
ing contractionary U.S. monetary policy shocks. This amplification is concentrated
in forward-guidance shocks rather than contemporaneous target-rate surprises. The
result is robust to alternative measures of financial market depth and to controls for
domestic monetary policy responses, broad dollar movements, and various country
characteristics. The amplification fades within approximately one month, suggest-
ing that financial market depth matters primarily for high-frequency exchange-rate
adjustment. A parsimonious portfolio-adjustment model interprets these empirical
patterns by linking market depth to lower rebalancing costs and by treating forward
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1 Introduction

Spillovers from U.S. monetary policy to the rest of the world have long attracted the
attention of academics and policymakers, reflecting the central role of the United States
in the global financial system. Exchange rates, in particular, play a key role in the external
adjustment of open economies and have therefore been extensively studied in response to
U.S. monetary policy shocks (Albrizio, Choi, Furceri and Yoon, 2020; Bhattarai, Chatter-
jee and Park, 2021; Dedola, Rivolta and Stracca, 2017; Georgiadis, 2016; Ha, 2021; Hoek,
Kamin and Yoldas, 2022; lacoviello and Navarro, 2019; Mackowiak, 2007).

Many existing studies examine exchange-rate responses at monthly to quarterly
frequencies, motivated by interest in macroeconomic spillovers. However, inference
at lower frequencies is complicated by the difficulty of separating policy shocks from
systematic policy responses (see, among others, Faust, Rogers, Swanson and Wright,
2003; Kim, Moon and Velasco, 2017; Kim and Roubini, 2000; Scholl and Uhlig, 2008).
Studying exchange rate movements at high frequency provides a complementary per-
spective. High-frequency responses around policy announcements are less contaminated
by endogeneity concerns, allow sharper tests of asset-pricing implications such as
uncovered interest parity (UIP), and shed light on market efficiency and international
capital flow dynamics.

In this paper, we use high-frequency variation around Federal Open Market Com-
mittee (FOMC) announcements to study why short-run exchange-rate responses to U.S.
monetary policy differ systematically across countries. We focus on daily exchange rate
responses of many advanced and emerging market economies and document systematic
heterogeneity across countries. Concentrating on short-run dynamics mitigates concerns
that observed differences reflect endogenous reactions of domestic central banks rather
than direct spillovers from U.S. policy (Choi, Willems and Yoo, 2024; Hnatkovska, Lahiri

and Vegh, 2016; Taylor, 2001). Our analysis therefore relates to a growing literature that



exploits high-frequency identification to study exchange rate responses to monetary pol-
icy shocks (Aizenman, Binici and Hutchison, 2016; Albagli, Ceballos, Claro and Romero,
2024; Georgiadis and Jarociriski, 2025; Giirkaynak, Kara, Kisacikoglu and Lee, 2021; Inoue
and Rossi, 2019; Miranda-Agrippino and Nenova, 2022; Rosa, 2011).

Our main contribution is to show that financial market depth is a key determinant of
the magnitude of exchange rate responses to U.S. monetary policy shocks in a wide sam-
ple of countries. Empirically, we document that economies with deeper financial mar-
kets—proxied by the size of foreign portfolio liabilities, gross foreign portfolio positions,
stock market turnover, or broad measures of financial development—experience larger
short-run currency depreciations following contractionary U.S. monetary policy.

Following Swanson (2021), we distinguish between federal funds rate shocks, which
capture target-rate surprises, and forward-guidance shocks, which capture path sur-
prises. We first show that exchange rates respond more strongly to forward-guidance
shocks, consistent with their forward-looking nature and sensitivity to expected future
interest rate differentials (Engel, 2016; Gali, 2020). More importantly, the amplifying role
of financial market depth in shaping exchange rate depreciations is substantially more
pronounced for forward guidance shocks.

We show that this depth amplification is robust across a broad set of alternative spec-
ifications. The results are not driven by our baseline decomposition of FOMC announce-
ment surprises into federal-funds-rate, forward-guidance, and asset-purchase compo-
nents: they continue to hold when we instead reconstruct the original target and path
factors from short-rate futures surprises in the spirit of Giirkaynak, Sack and Swanson
(2005). The results are also robust to controlling for broad dollar movements, global risk
aversion, exchange-rate volatility, institutional quality, exposure to U.S. long-term inter-
est rates, pre-FOMC macroeconomic and financial conditions, domestic monetary policy
responses, and foreign exchange market intervention. We further distinguish the market-

depth channel from external balance-sheet effects by separating gross foreign portfolio



positions from net foreign asset positions. The evidence suggests that the two channels
are not mutually exclusive: deeper financial markets amplify short-run depreciation pres-
sures, while stronger net external positions dampen them.

At first glance, our findings may appear at odds with the conventional view that
emerging market economies with less developed financial markets are more vulnera-
ble to U.S. monetary policy spillovers (Aizenman, Park, Qureshi, Saadaoui and Uddin,
2024; Albrizio et al., 2020; Brauning and Ivashina, 2020; Georgiadis, 2016; Iacoviello and
Navarro, 2019; Mackowiak, 2007). We reconcile this tension by emphasizing the role of
frequency. Most existing studies examine spillovers using monthly or quarterly data,
whereas our analysis isolates daily exchange-rate movements around FOMC announce-
ments. We argue that these short-run responses are shaped more directly by portfolio
rebalancing frictions, while responses at monthly or quarterly horizons are more likely to
reflect broader macroeconomic fundamentals and policy adjustments.

To interpret these empirical findings, we use a parsimonious theoretical framework
that highlights how financial market depth can amplify short-run exchange-rate re-
sponses to U.S. monetary policy shocks. Building on the gradual portfolio-adjustment
model of Bacchetta and Van Wincoop (2021), we allow effective portfolio adjustment
costs to decline with market depth, consistent with standard insights from market
microstructure linking transaction costs to market liquidity (Demsetz, 1968; Stoll, 2000).
In this setting, the equilibrium exchange rate depends on the present discounted value
of current and expected future interest-rate differentials, and lower adjustment costs in
deeper markets raise the weight placed on the expected future path of returns. The model
is intended as a simple organizing framework rather than a fully structural quantitative
account of the empirical magnitudes.

A first implication is that contractionary U.S. monetary policy shocks, interpreted as
foreign monetary policy shocks from the perspective of a small open economy, lead to a

depreciation of the domestic currency, and that this depreciation is larger when financial



markets are deeper. The key mechanism is that lower adjustment costs weaken effective
discounting in exchange-rate determination, placing greater weight on expected future
interest-rate differentials.

A second, and central, implication concerns the type of shock. We model forward
guidance as a news shock to the expected future path of interest rates, distinct from a spot
shock to the current policy rate. Both shocks raise real interest-rate differentials, but they
load differently on the discounted path that determines the exchange rate: a spot shock
concentrates its mass on the contemporaneous differential, whereas a news shock shifts
the expected future path. Because deeper markets place greater weight on that future
path, a given increase in market depth amplifies news shocks more than spot shocks.
This shock-dependent amplification arises from the interaction between lower effective
discounting and the different timing of spot and news shocks. This is the analytical step
that is absent from Bacchetta and Van Wincoop (2021) and allows the model to interpret
the forward-guidance-specific heterogeneity we document.

These predictions provide a simple explanation for why short-run exchange-rate re-
sponses depend both on the nature of U.S. monetary policy shocks and on cross-country
differences in financial market depth. The remainder of the paper is organized as follows.
Section 2 presents our empirical strategy, results, and robustness checks. Section 3 devel-

ops the theoretical framework and maps its predictions to the data. Section 4 concludes.

2 Empirical Analysis

2.1 Empirical model and data

We estimate the short-run effects of U.S. monetary policy shocks on bilateral exchange
rates using a high-frequency event-study design. Specifically, we examine movements in
exchange rates against the U.S. dollar around Federal Open Market Committee (FOMC)

announcement dates. To study cross-country heterogeneity, we allow exchange-rate re-
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sponses to vary with each country’s financial market depth. Our benchmark specification

is

AE}; = Bo+ BiMPSY™ + 4 MPSY™ x depth, 1 + ardepth;, 1
+ d1sizejy 1 + 0,GDPPC; 1 + 03ARGDP; , + d40penness;, + o5D.regime; (1)

+ nlAVIX? + D.year + D.country + efft,

where AE!, denotes the percentage change in the nominal exchange rate of country i

against the U.S. dollar from one day before the FOMC announcement to & days after:

e; — €1
AE?t — Juth T 00,
’ €it—1

where ¢;; is the local-currency price of one U.S. dollar. An increase in e;; therefore cor-
responds to a depreciation of currency i. Daily exchange-rate data are from the Bank for
International Settlements (BIS).

To isolate exogenous monetary policy shocks, we use the orthogonalized monetary
policy surprise series, MPS{"*", constructed by Bauer and Swanson (2023). These shocks
are purged of macroeconomic fundamentals and financial conditions that may indepen-
dently affect exchange rates, mitigating concerns that policy actions reflect endogenous
responses to contemporaneous news. We interact monetary policy shocks with measures
of financial market depth, depth;, 1, to test the paper’s central hypothesis. The coeffi-
cient of interest is therefore ;. To facilitate interpretation of the interaction terms, each
market-depth measure is demeaned before estimation.

In the benchmark specification, we use lagged log foreign liabilities, liab;, 1, as the
proxy for financial market depth. To mitigate reverse causality, foreign liabilities are mea-
sured at the end of the previous year, reflecting the annual availability of cross-country
liability data. The data are from the IMF’s International Financial Statistics, converted to

real U.S. dollars using the U.S. CPI, and expressed in logarithms. The baseline measure is



not normalized by GDP because the mechanism in the paper concerns the absolute size
of marketable assets available for international portfolio rebalancing. Instead, all specifi-
cations control for the logarithm of real GDP, size;, 1, to absorb differences in economic
scale.

We control for additional country characteristics that may systematically af-
fect exchange-rate dynamics. These include the logarithm of real GDP per capita,
GDPPC; 1, which proxies for the level of economic development; and annual real GDP

growth, ARGDP;,, which captures cyclical economic conditions. All macroeconomic

v
variables are from the World Bank’s World Development Indicators.

We also control for institutional and policy-related factors that may affect exchange-
rate behavior. Capital account openness, openness; ,,, is measured using the annual index
of Fernandez, Klein, Rebucci, Schindler and Uribe (2016), which captures restrictions on
cross-border financial flows. Exchange-rate regimes, D.regime; y,,, are controlled for us-
ing the monthly classification of Ilzetzki, Reinhart and Rogoff (2019), which distinguishes
among crawling pegs, managed floats, and free floats. These controls account for system-
atic differences in exchange-rate flexibility and policy frameworks across countries.

Given the close link between U.S. monetary policy and global financial conditions

(Rey, 2015), we also include cumulative daily changes in the VIX,

VIXip — VIXiq

AVIX! = X

% 100,

with data from Federal Reserve Economic Data (FRED). Country and year fixed effects
absorb time-invariant country characteristics and low-frequency global shocks.

To distinguish between conventional and unconventional monetary policy, we follow
Swanson (2021), who identify orthogonalized shocks to the federal funds rate, FFR;, for-
ward guidance, FG;, and large-scale asset purchases, LS AP;, using high-frequency finan-

cial data around FOMC announcements.! We focus on FFR; and FGy, excluding LSAP;

ISwanson (2021) identify exogenous U.S. monetary policy shocks using a factor model estimated by
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because of the limited incidence of quantitative tightening in our sample.’
The main regression allows the exchange-rate response to differ between conventional

and unconventional monetary policy shocks:

AE", = Bo+ B1FFR; + BoFG; + 11 FFR; x depth;y_1 + 72FGy x depth;,_q + ardepth;,
+ d1sizejy 1 + 6,GDPPC; 1 + 03ARGDP; , + dy0penness;y, + d5D.regime;
+ nlAVIX? + D.year + D.country + ef’,t.
()

Our sample consists of 4,626 observations covering 148 FOMC meetings between Jan-
uary 2001 and June 2019 for 34 countries. The sample period is determined primarily
by the availability of monetary policy shock measures. Countries are required to have
exchange-rate data for at least 80 percent of FOMC announcement dates.” We exclude
euro-area countries because the common currency breaks the link between national fi-
nancial market depth and bilateral exchange-rate movements. We also exclude special
administrative regions such as Hong Kong, although the results are robust to their inclu-

sion. The sample countries are grouped by region as follows:

¢ North and South America: Argentina, Brazil, Canada, Chile, Colombia, Mexico,

Peru, Uruguay;

* Asia and Oceania: Australia, India, Indonesia, Japan, Korea, Malaysia, New

principal component analysis of high-frequency financial market responses around FOMC announcements.
The input variables include federal funds futures, Eurodollar futures, and Treasury yields at different ma-
turities. Exchange rates are not used as inputs in the factor extraction; they enter only as outcome variables
in subsequent regressions. Under the efficient market assumption, movements in these financial variables
within a narrow announcement window reflect unanticipated changes in the stance of U.S. monetary pol-
icy. The extracted factors are interpreted as monetary policy shocks and are identified as shocks to the
federal funds rate (FFR;), forward guidance (FG;), and large-scale asset purchases (LSAP;) based on a set
of identifying restrictions: the forward-guidance and asset-purchase factors do not affect the spot federal
funds rate, and variation in the asset-purchase factor is minimized prior to the Global Financial Crisis.

2Because forward guidance is active throughout the sample period, whereas LSAPs were adopted only
after the Global Financial Crisis, we focus on forward guidance as our measure of unconventional monetary
policy.

3Although the 80 percent threshold is somewhat arbitrary, the results are robust to alternative data-
availability thresholds.



Zealand, Philippines, Singapore, Thailand;
¢ Africa and Middle East: Bahrain, Israel, South Africa, Turkey;

¢ Europe: Bulgaria, Czech Republic, Denmark, Hungary, Iceland, Norway, Poland,

Romania, Russia, Sweden, Switzerland, the United Kingdom.

Table 1 reports summary statistics. Panel A summarizes monetary policy shocks.
A one-standard-deviation change in FFR; corresponds to about 5 basis points. A one-
standard-deviation change in FG; corresponds to about 6 basis points in four-quarter-
ahead Eurodollar futures. Panels B-D report exchange-rate and macroeconomic statistics
for the full sample and for subsamples split by the median level of foreign liabilities.
Countries with higher foreign liabilities exhibit somewhat greater exchange-rate volatil-

ity following FOMC announcements, consistent with our central hypothesis.

2.2 Suggestive evidence

As a preliminary illustration of the relationship between financial market depth and
exchange-rate responses to U.S. monetary policy shocks, we begin with country-by-

country regressions. For each country, we estimate
AE{=! = By + B1MPSY"™ + ¢y,

where AE/'=! denotes the one-day change in the bilateral exchange rate around FOMC
announcements, and MPS¢"*" is the orthogonalized monetary policy surprise.

We then relate the estimated country-specific coefficients, B1, to the average level of
log foreign liabilities. Figure 1 shows a positive association between the magnitude of
exchange-rate responses and the size of foreign liabilities: countries with deeper finan-

cial markets tend to exhibit stronger exchange-rate movements following U.S. monetary



Table 1: Summary statistics

variable mean sd min p25 median p75 max
Panel A: monetary policy shock
number of FOMC meetings = 148 MPS™" (%) 0.00 0.05 -0.23 -0.03 0.00 0.03 0.16
FER; (%) 0.00 0.05 -0.39 0.00 0.01 0.02 012
FG; (%) 0.00 0.06 -0.19 -0.03 0.00 0.03 0.25
Panel B: full sample
nobs = 4,626 AEFT (% -0.18 1.05 -3.90 -0.68 -0.09 032 286

)
AEh (%) -0.05 1.64 -4.88 -0.89 000 076 5.12
Eh 0@%) 017 216 -5.65 -0.98 001 123 756
AEh =20 (%) 0.14 289 -7.03 -1.50 0.00 153 10.27
AEh =30 (%) 0.09 379 -8.75 -2.08 -0.03 173 14.44
liab (In) 743 135 396 6.57 732 826 1131
ARGDP (%) 3.38 299 -10.89 1.80 325 522 1452
GDPPC (%) 957 107 6.63 879 9.41 10.60 11.37

Panel C: low foreign liability country

nobs = 2,292 AEP=1 -0.15 1.01 -390 -057  -0.03 027 286
AE}=5 -0.04 161 -4.88 -0.80 0.00 0.68 5.12
AE}=10 0.17 213 -5.65 -0.86 0.00 1.08 756
AEI=20 0.15 285 -7.03 -140 0.00 142 1027
AE}=30 0.11 3.69 -875 -1.82 0.00 165 14.44
liab (In) 642 078 396 5.98 6.60 697 7.74
ARGDP 3.68 3.06 -10.89 2.1 406 570 1043
GDPPC 925 0.82 752 8.65 9.19 9.77 10.96

Panel D: high foreign liability country

nobs = 2,334 AEI=! 021 110 -390 -078  -0.17 038 286
AE}=S -0.06 1.67 -488 -097  -005 088 5.12
AEI=10 0.17 218 -5.65 -1.10 0.04 137 756
AEI=20 013 293 -7.03 -1.59  -0.03 1.63 10.27
AEI=%0 0.08 3.88 -8.75 -2.21 024 184 1444
liab (In) 842 1.01 637 7.78 825 9.03 11.31
ARGDP 3.08 2.88 -7.80 1.59 2.83 479 1452
GDPPC 9.88 120 6.63 9.08 1042 10.81 11.37

Note: This table reports summary statistics for key variables in the full sample and in subsamples split by
the country-level average of log foreign liabilities. The low group consists of countries below the median,
and the high group consists of countries above the median. AE[' and AVIX] are winsorized at the top and
bottom 1 percent.

policy shocks.* While this evidence is descriptive and does not control for other coun-
try characteristics, it motivates the panel regressions below, which formally assess cross-

country heterogeneity in exchange-rate responses.

*Although not reported for brevity, this relationship remains evident at longer horizons, h =
5,10, 20,30.
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Figure 1: Exchange-rate sensitivity and foreign portfolio liabilities
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Note: This figure plots country-specific estimates of exchange-rate responses to U.S. monetary policy sur-
prises against the country-level average of log foreign liabilities. Each dot corresponds to a coefficient 54
estimated from AE}~! = By + B MPS¢"*" + ¢;. Black dots indicate coefficients that are statistically signifi-
cant at the 10 percent level.

2.3 Main findings

This section tests whether financial market depth shapes the sensitivity of exchange
rates to U.S. monetary policy shocks and whether this effect differs between conventional
and unconventional policy instruments. We implement the empirical strategy described
in Section 2.1.

We begin by estimating equations (1) and (2). We first examine the average exchange-
rate response to exogenous U.S. monetary policy shocks, evaluated at the sample mean of
foreign liabilities. The top row of Figure 2 plots the estimated coefficients over horizons,

using the aggregate monetary policy surprise, MPS{"*" (first column), and its decomposi-
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tion into conventional, FFR; (second column), and forward-guidance, FG; (third column),
components. Shaded areas denote one- and two-standard-deviation confidence intervals,
with standard errors clustered at the FOMC-date level.

Figure 2: Response of exchange rates to contractionary U.S. monetary policy shocks, de-
composed into baseline effect (top) and depth amplification (bottom)

MPS®"™ shock FFR shock FG shock
15 15 15
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Note: This figure plots horizon-wise estimates of the baseline coefficient, B; (top row), and the depth-
amplification coefficient, ;, (bottom row), for the aggregate Bauer-Swanson orthogonalized shock, MPS¢""
(first column), the Swanson (2021) federal funds rate factor, FFR; (second column), and the forward-
guidance factor, FG; (third column). Each panel reports estimates for varying values of h, the horizon
in days after the FOMC announcement. Shaded bands denote one- and two-standard-deviation confidence
intervals. Standard errors are clustered at the FOMC-date level.

The estimated coefficients in the first column are positive and statistically significant,
indicating that local currencies depreciate against the U.S. dollar following contractionary
U.S. monetary policy shocks. This finding is closely related to recent work that revisits

deviations from uncovered interest parity using high-frequency event studies and finds

UIP-consistent exchange-rate behavior following U.S. monetary policy shocks (Albagli et
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al., 2024; Rosa, 2011).

The exchange-rate response is larger and more precisely estimated for forward-
guidance shocks than for contemporaneous target-rate surprises. This pattern is
consistent with Hausman and Wongswan (2011), who document that exchange rates
respond more strongly to surprises about the future path of policy rates than to changes
in the spot rate, and with Swanson (2021), who shows that path components account for
a substantial share of exchange-rate movements on policy announcement days.”

The stronger exchange-rate response to forward-guidance shocks is intuitive. By shift-
ing expectations of medium- to long-term interest-rate differentials, forward guidance
generates larger present-value effects on exchange rates than an equally sized movement
in the spot policy rate. In this regard, Giirkaynak et al. (2021) emphasize that condition-
ing on path surprises is crucial for understanding exchange-rate behavior around policy
announcements and that much of the apparent anomaly in exchange-rate responses dis-
sipates once such surprises are taken into account.®

We next turn to the main coefficients of interest, which capture how exchange-rate
responses vary with financial market depth. The bottom row of Figure 2 plots the interac-
tion coefficients between monetary policy shocks and lagged foreign portfolio liabilities,
our baseline measure of market depth. In the left panel, the interaction between the aggre-
gate monetary policy surprise and foreign liabilities is positive and statistically significant
at most horizons. This finding indicates that exchange-rate depreciations following U.S.
monetary tightening are larger in countries with deeper financial markets.

Decomposing the aggregate shock, the second and third columns show that the ampli-

fication effect is driven primarily by forward-guidance shocks. The interaction between

SThe weaker estimates for conventional monetary policy shocks, FFR;, are not driven by the limited
variation in target-rate surprises during the zero lower bound period. Restricting the sample to pre-
ZLB episodes yields similar results, with exchange rates continuing to respond more strongly to forward-
guidance shocks than to contemporaneous target-rate surprises.

®Relatedly, evidence from unconventional monetary policy episodes shows that policy announcements
affecting expected future monetary conditions can generate sizable exchange-rate movements even when
short-term policy rates are constrained, as documented by Neely (2015).
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FG; and foreign liabilities is consistently positive and statistically significant at most hori-
zons, whereas the interaction between FFR; and foreign liabilities is smaller in magnitude
and statistically insignificant. To gauge economic significance, note that the standard de-
viation of log foreign liabilities in the sample is 1.35. For countries with foreign liabilities
one standard deviation below the mean, a one-standard-deviation increase in FG; implies
an exchange-rate depreciation of between 0.10% and 0.14%, depending on the horizon.
For countries with foreign liabilities one standard deviation above the mean, the same
shock generates a substantially larger depreciation, ranging from 0.26% to 0.38%. These
magnitudes indicate substantial cross-country heterogeneity in the transmission of U.S.
monetary policy.”

These findings are consistent with the literature on Delphic and Odyssean forward
guidance and with information-effect interpretations of monetary policy announcements
(Fujiwara and Waki, 2022; McKay, Nakamura and Steinsson, 2016). Forward guidance
may simultaneously convey information about economic fundamentals and commit to
future policy actions, both of which can amplify exchange-rate responses. Rather than as-
sessing the theoretical scope or limits of forward guidance, our goal is to document that
the strength of these channels varies systematically with financial market depth and to
provide a parsimonious theoretical framework that organizes this cross-country hetero-

geneity.®

7To assess whether financial market depth matters beyond the short run, we extend the horizon to 60
trading days. As shown in Figure A1, the foreign-liability interaction coefficients gradually decline after 30
days and converge toward zero, indicating that this channel is primarily relevant at short horizons.

8Evidence from models with heterogeneous beliefs (Croitoru, Jiao and Lu, 2024) provides a comple-
mentary interpretation of our findings. In such frameworks, exchange rates respond to forward-guidance
shocks because these shocks alter expectations about the future path of monetary policy and generate dis-
agreement across market participants. Differences in beliefs affect portfolio allocations and state price den-
sities, leading to larger exchange-rate movements and time-varying risk premia. From this perspective,
the stronger exchange-rate response to forward guidance reflects its role in shaping expectations rather
than contemporaneous policy-rate changes. Our results are also consistent with this channel and suggest
that deeper financial markets amplify these expectation-driven effects by facilitating trading and portfolio
rebalancing, regardless of the source of expectation changes.

14



Table 2: Financial market depth and conventional versus unconventional U.S. monetary
policy: summary

h=1  h=5 h=10 h=20 h=30
FFR; 155 057 160 223  4.00
(1.79)  (0.36) (0.95) (0.88)  (1.04)

FFR; x liab;, ; 043* 024 -050 -0.03 -0.17
(1.93) (-0.56) (-1.01) (-0.07) (-0.19)

FG; 448 3657 529FE 408 364
(4.88) (2.66) (3.49) (2.26) (1.27)

FGi x liaby, ¢ 1.30%** 113*** 175"* 163** 077
4.80) (2.74) (3.62) (3.02) (0.91)

liab;y_ -0.08  0.16 043 0.62** 1.01***
(-0.87) (1.26) (2.41) (2.44) (3.46)
Adjusted R® 0.183 0.083 0.110 0.121  0.168

Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p <005 ** p <0.01

Note: This table summarizes estimates of equation (2) at selected horizons, i = 1,5,10,20,30. Standard
errors are clustered at the FOMC-date level, with the corresponding t-statistics reported in parentheses.

2.4 Robustness Checks

We conduct a series of robustness checks to assess the sensitivity of this result to al-
ternative specifications. Throughout, we focus on the key pattern that financial market
depth amplifies local-currency depreciations following contractionary U.S. monetary pol-
icy shocks, especially for forward-guidance shocks. To conserve space, we report the esti-
mates of interest, 81, B2, v1, and 77 in equation (2), at selected horizons, h = 1,5, 10, 20, 30.
To ease comparison, Table 2 summarizes the corresponding coefficients and significance

levels from the baseline specification.

Alternative control sets. A first concern is that some controls in the baseline specifi-

cation are measured at lower frequencies than the daily exchange-rate changes used in
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our event-study design. If U.S. monetary policy shocks are plausibly exogenous at high
frequency, additional controls may be unnecessary and could raise over-controlling con-
cerns.

We therefore re-estimate the regressions sequentially. We begin with a parsimonious
specification that includes only monetary policy shocks, their interactions with foreign
liabilities, and country and year fixed effects (Panel A). We then add daily changes in the
VIX to control for contemporaneous global financial conditions, excluding low-frequency
country-level controls (Panel B). Finally, we include slow-moving country-level controls
measured at the annual frequency, excluding high-frequency controls (Panel C). Table A1
shows that the interaction between forward guidance shocks and foreign liabilities re-

mains positive, statistically significant, and similar in magnitude across specifications.

FOMC-date fixed effects. We next assess whether the results are driven by unobserved
heterogeneity across FOMC meetings. To do so, we replace the direct effects of FFR;
and FG; with FOMC-date fixed effects, while retaining their interactions with foreign
liabilities. This specification allows the average exchange-rate response to vary flexibly
across FOMC announcements and absorbs any event-level common shocks. Table A2
shows that only the interaction between forward guidance shocks and foreign liabilities

remains positive and statistically significant.

Alternative measures of financial market depth. We next examine whether the main
results in Table 2 are sensitive to the choice of financial-depth proxy. Although foreign li-
abilities provide a natural measure of market depth from the perspective of international
investors, they may also reflect equilibrium outcomes rather than underlying financial
frictions. We therefore consider two alternative measures. The first is the IMF Finan-
cial Development Index, which summarizes the depth, access, and efficiency of financial
institutions and markets. The second is the World Bank stock market turnover ratio, de-

tined as the value of shares traded relative to market capitalization, which more directly
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captures stock-market liquidity.

Tables A3 and A4 report the results. In both cases, countries with more developed or
liquid financial markets exhibit larger exchange-rate responses to U.S. monetary policy
shocks, especially to forward-guidance shocks. These results indicate that our findings
are not specific to foreign liabilities, but instead reflect a broader relationship between fi-
nancial market depth and exchange-rate sensitivity. They are consistent with the interpre-
tation that portfolio adjustment costs play an important role in generating cross-country

heterogeneity.

Gross versus net foreign asset positions. Our baseline measure of financial depth is
based on gross foreign liabilities. This measure may conflate two distinct dimensions
of external financial integration: the overall scale of cross-border portfolio positions and
the net external position. The distinction matters because central banks in countries with
large negative net foreign asset positions may have stronger incentives to stabilize nomi-
nal exchange rates in order to maintain the capital inflows needed to finance those posi-
tions.

To separate these two dimensions, we replace liab;, 1 in equation (2) with gross and

net foreign portfolio positions,

gross;, 1 = asset;, 1 + liab;, 1, net;, 1 = asset;, 1 — liab;, 1,

where asset; , 1 and liab;, 1 denote lagged log gross foreign portfolio assets and liabili-
ties, respectively. We refer to asset; , 1 + liab; , 1 as the gross-scale term and asset;;, 1 —
liab;, 1 as the net-position term. The gross-scale term captures the overall size of cross-
border portfolio balance sheets, whereas the net-position term captures external balance-
sheet strength. Both terms enter jointly with their interactions with FFR; and FG;, so
that exchange-rate responses to U.S. monetary policy shocks are allowed to vary sepa-

rately with each dimension. This specification also provides a direct test of the alternative
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interpretation: if the heterogeneity were driven entirely by net positions rather than by fi-
nancial depth, the interaction between FG; and the gross-scale term should be statistically
indistinguishable from zero.

Table A5 shows that this is not the case. The interaction between FG; and the gross-
scale term remains positive and statistically significant conditional on the net-position
term, indicating that financial-depth amplification is separately identified rather than an
artifact of the net external position. At the same time, the interaction between FG; and
the net-position term is negative and statistically significant at most horizons. Under our
convention, in which an increase in AE?,t denotes a depreciation against the U.S. dollar,
this negative coefficient implies that countries with stronger net external positions depre-
ciate less following U.S. monetary tightening. This pattern is consistent with an external-
balance-sheet-strength channel, in which stronger net foreign asset positions dampen de-
preciation pressures (Corte, Riddiough and Sarno, 2016). It also goes against the stabiliza-
tion interpretation discussed above: if central banks in countries with large negative net
positions were systematically limiting depreciation to preserve capital inflows, we would
expect muted depreciations where net positions are most negative. Instead, the estimates

imply larger depreciations for countries with weaker net external positions.

Financial-autarky corner. A related concern is that the depth amplification may reflect a
corner-solution mechanism rather than gradual portfolio adjustment. If foreign investors
hold very few domestic assets initially, they have limited scope to sell those assets after a
U.S. tightening shock, especially in the presence of non-negativity constraints on portfolio
positions. This mechanism should be most relevant for observations with extremely low
foreign liabilities.

To assess this possibility, we re-estimate the baseline specification after excluding the
bottom 10 percent of country-year observations by lagged log foreign liabilities. Table A6

shows that the forward-guidance interaction with foreign liabilities remains positive at all
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reported horizons and statistically significant through & = 20. Thus, even after excluding
observations most likely to be near the financial-autarky corner, the forward-guidance-

specific depth amplification remains intact.

Endogenous responses of domestic monetary policy. Cross-country differences in
exchange-rate responses may simply reflect endogenous domestic monetary policy
responses to U.S. tightening, especially if such responses are correlated with countries’
external positions. Although our high-frequency design mitigates this concern, we
examine it directly using daily policy rates obtained from the BIS.

We conduct two exercises. First, we replace the dependent variable in equation (2)
with

o .
Aty = ljppn — lip-1,

the change in country i’s policy rate from one day before to & trading days after the FOMC
announcement. Table A7 shows that domestic policy rates do not respond systematically
to U.S. monetary policy shocks at the horizons relevant for our exchange-rate analysis.
Nor is the response systematically related to our measure of financial depth.

Second, we augment the baseline specification with Aifft as a level control, which
absorbs the component of exchange-rate movements associated with contemporaneous
domestic policy-rate adjustments. Because the domestic policy response is itself a post-
treatment outcome, this exercise is not our preferred specification. Rather, it is a robust-
ness check that asks whether the depth interaction survives even after conditioning on
observed policy-rate changes. Table A8 shows that the depth amplification of exchange-

rate responses remains essentially unchanged.

Alternative measure of monetary policy shocks. We next examine whether the results
are driven by our baseline three-factor decomposition of FOMC announcement surprises.

Following Giirkaynak et al. (2005), we construct the original GSS target and path factors
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from five short-rate surprises—MP1, MP2, ED2, ED3, and ED4—measured in 30-minute
windows around FOMC announcements. The intraday surprises are from the U.S. Mone-
tary Policy Event-Study Database of Acosta, Ajello, Bauer, Loria and Miranda-Agrippino
(2025). We restrict the sample to 2001-2019, matching our baseline sample and remaining
within the pre-SOFR Eurodollar regime.

This two-factor specification intentionally abstracts from a separate LSAP factor and
relies only on short-rate futures. The target factor captures unexpected changes in the
current federal funds rate target, while the path factor captures revisions to the expected
future path of short rates that are orthogonal to the current target surprise. Thus, the ex-
ercise provides a robustness check on whether our results reflect a broader target-versus-
path distinction rather than the particular decomposition of federal funds rate, forward-
guidance, and LSAP surprises.

Table A9 reports the results. The forward-guidance amplification result carries over to
this alternative specification. The interaction between the path factor and financial depth
is positive at all horizons and statistically significant at the 1 percent level through h = 20.
In contrast, the interaction between the target factor and financial depth is small and
statistically insignificant throughout. Thus, the path—-target asymmetry closely mirrors

the baseline forward-guidance—federal-funds-rate asymmetry.

Controlling for dollar strength. Orthogonalized U.S. monetary policy surprises may
still be correlated with global risk or other confounding factors that move the dollar
broadly. Although the baseline specification controls for daily changes in the VIX, we
further address this concern by augmenting the specification with the percent change in
the U.S. dollar index, ADXYth, measured over the same horizon as the dependent vari-
able. This control absorbs common dollar movements around FOMC announcements,
so that the depth interaction is identified from cross-country differences in exchange-rate

responses.
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Table A10 reports the results. Controlling for dollar strength leaves the depth ampli-
fication largely intact. The point estimates are modestly attenuated relative to the base-
line, but the qualitative pattern is unchanged. These results indicate that broad dollar
movements contribute to the average exchange-rate response but do not account for the

cross-country heterogeneity associated with financial depth.

Confounding country characteristics. Our baseline proxy for financial market depth
may be correlated with country characteristics that also affect exchange-rate sensitivity. In
particular, larger foreign liabilities may partly reflect lower past exchange-rate volatility,
stronger institutional quality, or greater exposure to U.S. long-term interest rates. We
therefore examine whether the depth amplification survives after controlling for three
such characteristics: exchange-rate volatility, institutional quality, and currency exposure
to U.S. Treasury yields. For each variable, we augment the baseline specification with the
variable itself and its interactions with U.S. monetary policy shocks.”

Tables A11-A14 report the results for the FFR-FG decomposition. The interaction
between forward guidance and financial depth remains positive and statistically signif-
icant at most horizons across these specifications. The additional interaction terms are
generally insignificant, although the Treasury-yield beta interactions are occasionally sig-
nificant. Overall, these results indicate that the depth-conditional response to forward-
guidance shocks is not absorbed by pre-existing exchange-rate volatility, institutional

quality, or currency exposure to U.S. long-term rates.

Alternative event-level mechanisms. We next examine whether the depth interaction

reflects event-level channels rather than financial market depth. We consider two pos-

9Exchange-rate volatility, E%Ly is the rolling 12-month standard deviation of daily LCU/USD log
returns, measured at the monthly frequency and lagged by one month. Institutional quality, [Q; 1, is the
lagged World Bank Rule of Law index from the Worldwide Governance Indicators. Currency exposure to
U.S. Treasury yields is measured by country-specific betas, leuri T3¥ and pUSTIOY estimated from rolling 12-

month regressions of daily LCU/USD log returns on daily changes in the 5-year and 10-year U.S. Treasury
yields, excluding FOMC trading days.
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sibilities: changes in global risk aversion around FOMC announcements and residual
information effects in U.S. monetary policy surprises.

First, U.S. monetary policy shocks may interact with changes in global risk premia
that differentially affect exchange rates. To address this concern, we augment the base-
line specification with the change in Moody’s Baa corporate bond yield over the 10-year
Treasury yield, Baa/, measured over the same horizon as the dependent variable, and
its interactions with FFR; and FG;.!? Table A15 shows that the interaction between for-
ward guidance and financial depth remains positive and statistically significant at most
horizons. The interaction between forward guidance and the Baa—Treasury spread is sig-
nificant at longer horizons, suggesting that risk-premium dynamics operate alongside,
rather than instead of, the depth channel.

Second, U.S. monetary policy surprises may contain information effects if the Federal
Reserve systematically responds to recent macroeconomic or financial news. The Bauer—
Swanson orthogonalized shocks are designed to remove such systematic responses. In
addition, our specifications with FOMC-date fixed effects absorb all event-level varia-
tion (see Table A2). As a direct check, we further add four event-level controls used in
the Bauer-Swanson orthogonalization to equation (2): the most recent pre-FOMC non-
farm payroll surprise, the thirteen-week change in the S&P 500 index, the thirteen-week
change in the slope of the U.S. Treasury yield curve, and the thirteen-week change in the
Bloomberg Commodity Index (Bauer and Swanson, 2023).

Table A16 reports the results. Adding these pre-FOMC macroeconomic and financial
controls leaves the depth amplification essentially unchanged. Taken together, the ev-
idence suggests that neither global risk-premium movements nor residual information

effects account for the cross-country heterogeneity associated with financial depth.

0Q0ur results are also robust to interacting the VIX with both FFR; and FG;.
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Foreign reserves and central bank intervention. We next examine whether foreign re-
serve holdings mitigate exchange-rate responses to U.S. monetary policy shocks. Fol-
lowing Chen, Filardo, He and Zhu (2016) and Ahmed, Aizenman, Saadaoui and Uddin
(2023), we augment the baseline specification with interactions between monetary policy
shocks and the ratio of foreign reserves to GDP. Table A17 shows that foreign reserves
appear to dampen exchange-rate movements for rate surprises, although the estimates
are generally imprecise. The main result remains unchanged: exchange-rate sensitivity to
forward-guidance shocks continues to increase with foreign liabilities.

Relatedly, countries with active foreign exchange intervention may exhibit lower
foreign liabilities because of tighter capital-flow restrictions. This raises the possibility
that foreign exchange intervention confounds the relation between foreign liabilities
and exchange-rate sensitivity (Albagli et al., 2024; Kim, 2003). To address this concern,
we interact monetary policy shocks with the monthly country-level measure of foreign
currency intervention constructed by Adler, Chang, Mano and Shao (2025), denoted
by FXI; ,,. Table A18 shows that the interaction between forward-guidance shocks and
foreign liabilities remains positive and statistically significant at most horizons, even

after accounting for foreign exchange intervention.

High- versus middle-income economies. Financial market depth differs systematically
between high- and middle-income economies. Thus, the stronger exchange-rate re-
sponses observed in deeper markets may partly reflect differences across income groups.
For example, Albagli et al. (2024) document systematic differences between advanced
and emerging market economies in high-frequency exchange-rate responses to U.S.
monetary policy shocks. To address this concern, we estimate equation (2) separately
for high- and middle-income countries, based on the World Bank income classification.
Table A19 shows that the depth amplification remains present within each income group,

indicating that the results are not driven solely by income-level differences.
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Alternative standard-error clustering. In the baseline analysis, standard errors are clus-
tered at the FOMC-date level to account for common shocks on announcement days. As
an alternative, we implement two-way clustering by FOMC date and country. Table A20

shows that the results are unchanged.

Including the COVID-19 period. Finally, we examine whether the relationship between
foreign liabilities and exchange-rate responses changed during the COVID-19 period. We
extend the sample through December 2022 and re-estimate equation (1) using the aggre-
gate monetary policy shock, MPS?"*", because the disaggregated shocks are available only
through June 2019. Table A21 shows that the relationship between foreign liabilities and

exchange-rate sensitivity continues to hold in the extended sample.

3 Theoretical Explanation

This section develops a tractable two-country, two-period model to organize the em-
pirical findings. The model is not intended to provide a fully structural quantitative ac-
count of the empirical magnitudes. Rather, it isolates a mechanism through which grad-
ual portfolio adjustment can generate heterogeneous short-run exchange-rate responses
across countries with different levels of financial market depth.

The environment and closed-form representation of the equilibrium exchange rate are
inherited from Bacchetta and Van Wincoop (2021). We use this structure for two pur-
poses. First, we allow the effective portfolio adjustment cost to vary with market depth,
¢ = (dy) with ¢'(dy) < 0, which maps cross-country differences in market depth into
cross-country differences in effective discounting. Second, and more importantly, we dis-
tinguish spot shocks from news shocks and show that market depth selectively amplifies
shocks that operate through expected future interest-rate differentials. This news—spot
asymmetry is absent from Bacchetta and Van Wincoop (2021) and provides the main ana-

lytical link to our empirical finding that the depth interaction is concentrated in forward-
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guidance shocks rather than contemporaneous target-rate surprises.

Although our empirical analysis focuses on nominal exchange rates, we model the real
exchange rate because price-level movements are negligible at the high frequencies stud-
ied in the paper, implying near-equivalence of real and nominal exchange-rate dynamics

in the short run.

3.1 Benchmark model

The model features overlapping generations of households who live for two periods.
There are two countries, indexed by h = H, F, and two financial assets: home and foreign
bonds. Home households born at time ¢ maximize expected lifetime utility:

1
1—

CH,t + In (Etc}ijt’z/kl) g O.SIP(dH)(ZH/t — ZH,t_l)z, (3)

where Cp ; denotes consumption and zp;  is the portfolio share invested in foreign bonds.
Utility is quasi-linear, with risk aversion parameter . Under this specification, savings
are fixed at unity, which facilitates the tractable derivation of equilibrium conditions.
The final term represents a quadratic portfolio adjustment cost, capturing the disutility
from changing portfolio positions relative to the prior generation. Such adjustment fric-
tions are commonly used to model gradual portfolio rebalancing and may reflect trans-
action, information-processing, or cognitive costs associated with portfolio changes (Bac-
chetta, Davenport and Van Wincoop, 2022; Garleanu and Pedersen, 2013). We allow the
effective adjustment cost, (dy), to decline with the depth of the home bond market,
dy.!! This is a reduced-form specification. It does not require our country-level depth
measures to observe portfolio adjustment costs directly. Rather, it captures the idea that
deeper and more liquid markets lower the effective cost of reallocating internationally

held assets.

For notational simplicity, we write i for ¢(d) in the derivations below.
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This mapping is motivated by the market microstructure literature, which views bid-
ask spreads, price impact, and other liquidity measures as observable counterparts of
trading frictions. The bid-ask spread measures the cost of immediacy, while market depth
captures the amount of order flow required to move prices by a given amount (Dem-
setz, 1968; Stoll, 2000). Models of bid-ask spreads with inventory and adverse-selection
frictions provide a microfoundation for why transaction prices deviate from friction-
less values and why liquidity improves when markets are deeper and more competitive
(Copeland and Galai, 1983; Glosten and Milgrom, 1985). Empirically, less liquid assets
and markets exhibit larger spreads, greater price impact, and higher estimated round-
trip transaction costs. For example, Lesmond, Ogden and Trzcinka (1999) sort firms by
the total market value of equity and show that estimated effective transaction costs de-
cline monotonically with firm size.

The formulation should be interpreted as an intensive-margin representation of port-
folio rebalancing in markets with positive foreign participation. The model abstracts from
occasionally binding portfolio constraints, such as non-negativity constraints on foreign
investors” holdings of domestic assets. Such constraints could generate a distinct corner-
solution mechanism in economies with extremely low foreign participation. We return to
this distinction below when discussing the empirical implications of the model.

The intertemporal budget constraint is:

H
Ch+1 = R (Yee — Crp), 4)

JH
where R?

+.1 1s the gross portfolio return and Yy ; is a fixed endowment. Since income Yy 4

is irrelevant when deriving the equilibrium exchange rate below, we assume that a fixed

amount of endowment is given to households.
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Portfolio returns are given by:

pH St+1 i i Py
Rt—‘rl = ZH’tS_telt + (1 — ZH,t)et m, (5)

with i; and i} denoting home and foreign nominal interest rates, P; the home CPI, and
St the nominal exchange rate, expressed as the price of foreign currency in terms of the
home currency.

Substituting (4) into (3) and solving yields the optimal portfolio allocation:

1
ZHt —ZH = ——(2H+—1 — ZH) + ———Erer 6
Ht — ZH lp+'y(72( Hi-1—ZH) g1 o2 e (6)
where er;, 1 = s;11 — st + if — i; denotes the excess return and ¢? = Var(s;1). See
Appendix B for the detailed derivation.
Foreign households solve an analogous problem, yielding
Zpt —Zr = L(ZH 1—2F)+LEt€7t 1- (7)
' g0 g

The parameters ¢ and -y govern the relative importance of adjustment costs and risk
in portfolio choice. A higher 1 raises the cost of changing portfolio positions and there-
fore makes current portfolios more persistent. A higher < increases the weight on risk,
reducing the sensitivity of portfolio shares to expected excess returns.

Let r¢ and r; denote the home and foreign real interest rates, respectively, and let rP =
r; — rt denote the real rate differential. Given Eier;y1 = Eiqs41 — gt + r? and bond market

clearing, the equilibrium real exchange rate satisfies:

Eiqii1 — 0 +bypgs 1 +1P =0, (8)

with 0 = 1+ b+ yo?band b = 0.5zy.
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Solving (8), the equilibrium exchange rate is:

<1
qt = agi—1 + Ey Z(:) W”Bﬁr )
1=

where

6—\/62—411119’ (10)

2

D:9+\/922—4Lpb, 1)

N =

where 0 < & < 1and D > 1. The real exchange rate is determined by its lag and the

present discounted value of expected future real interest rate differentials.

3.2 Propagation mechanisms: market depth, adjustment costs, and

monetary policy shocks

This subsection derives two implications that map directly to the empirical findings.
The first is a depth-amplification result: lower adjustment costs in deeper markets in-
crease the exchange-rate response to current or expected real interest-rate differentials.
This result connects market depth to the level of exchange-rate sensitivity. The second
and central result is a news—spot asymmetry: because lower adjustment costs reduce ef-
fective discounting, market depth amplifies shocks to expected future interest-rate differ-
entials more strongly than shocks to the contemporaneous rate. This second result is the
main analytical contribution relative to Bacchetta and Van Wincoop (2021) and provides

the model counterpart to the empirical asymmetry.

Proposition 1. Suppose the stable root satisfies D > 1. Then an increase in the (current or
expected) real interest rate differential induced by a contractionary foreign monetary policy leads
to a depreciation of the real exchange rate, with the magnitude of this depreciation increasing as

market depth increases.
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The proof can be found in Appendix B.3. The economic intuition behind Proposition
1 is as follows. In economies with shallow financial markets, foreign investors face high
costs of portfolio rebalancing. As a result, exchange rate adjustments in response to for-
eign monetary policy shocks are limited, even when expected interest rate differentials
move. By contrast, in deeper financial markets, a larger stock of foreign positions is ex-
posed to changes in current or expected returns, and these positions can be reallocated
more readily.

When a contractionary foreign monetary policy shock raises the current or expected
real interest rate differential, investors optimally rebalance their portfolios toward higher-
yielding assets. In deeper markets, this rebalancing pressure is both larger in scale and
more rapidly transmitted to asset prices, leading to a larger exchange rate depreciation.
In the model, this mechanism is captured by lower effective discounting of future interest
rate differentials as portfolio adjustment costs decline. This theoretical result mirrors the
empirical finding in the first column of Figure 2 that currencies of countries with deeper
financial markets respond more strongly to contractionary U.S. monetary policy shocks.

A related but distinct mechanism is a financial-autarky or corner-solution channel.
If foreign investors initially hold very few domestic assets, a non-negativity con-
straint may limit their ability to sell those assets after a U.S. tightening shock, muting
the exchange-rate response even without adjustment costs. This mechanism operates
through an extensive-margin portfolio-availability constraint, whereas our model focuses
on intensive-margin rebalancing costs in markets with positive foreign participation.
As shown in the robustness checks above, excluding observations with extremely low
foreign liabilities does not eliminate the depth amplification.

We next turn to the implication that is new relative to Bacchetta and Van Wincoop
(2021). Their framework shows how gradual portfolio adjustment affects exchange-rate
dynamics through effective discounting. We use the same structure to ask a different

question: whether the effect of market depth depends on the nature of the monetary
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policy shock. To this end, we discipline the dynamics of the real interest-rate differential,
rP, using two distinct policy shocks that mirror the empirical identification: a spot shock
and a news (forward-guidance) shock. The two shocks differ not only in their timing but,
more importantly, in how their effects are distributed over the expected future path of
interest-rate differentials.

The spot shock corresponds to an unanticipated contemporaneous innovation to the

real rate differential. Formally, we assume
AI’EH' = Kspotpj/ ] >0, (12)

where 0 < p < 1 governs persistence and xspot scales the size of the shock. The impact
of the spot shock is therefore concentrated at t = 0, with subsequent effects decaying
geometrically.

The news shock captures revisions to the expected future path of policy without a
contemporaneous change in the current rate. Motivated by the empirical evidence that
forward-guidance shocks move medium- and long-term yields more strongly and persis-

tently, we model the news shock as a path shift that lasts for M periods before decaying:

;

0, j=0,

A]Et[TB_]] = KI’IQWS/ 1 < ] S M/ (13)

Knewspj_M/ ] > M+1,

\

where xnews scales the size of the news shock. For simplicity and comparability, we as-
sume that the decay rate in the tail coincides with the persistence parameter p.

This specification nests several commonly used formulations as special cases. When
M = 1, the news shock reduces to a one-period-ahead innovation. As M increases, the
shock increasingly resembles a forward-guidance shock that shifts the expected policy

path over a longer horizon.
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The equilibrium exchange rate at time f can be written as the present discounted value

of expected future real interest rate differentials assuming that q;_1 = 0:

qr = Z p—U+1) Et[rﬂj], (14)
j=0
where D > 1 is the effective discount factor implied by portfolio adjustment frictions. As
shown earlier, higher market depth reduces adjustment costs and therefore lowers D.
We now characterize how market depth shapes the relative impact of spot and news

shocks.

Proposition 2 (Market depth and news-spot amplification). Suppose that market depth af-
fects the exchange rate through the adjustment-cost channel, so that deeper markets imply a lower

discount factor D. Consider the spot and news shocks defined in (12)—(13). Then:

1. The impact response of the exchange rate to a spot shock is

spot _ Kspot (15)
9o D — 0

2. The impact response to a news shock is

1-DM 0
+
DM+2(D —,0)

news

qo = Knews D(D - 1) (16)

3. The ratio g/ qy * s increasing as market depth rises (i.e., as D falls). In particular,
deeper markets systematically strengthen the relative importance of news shocks compared

to spot shocks.

The proof can be found in Appendix B.3. Proposition 2 highlights the key analytical
prediction of the model. Spot shocks concentrate their mass at impact, while news shocks
tilt the expected future path of interest-rate differentials. Market depth, by weakening

discounting, increases the relative weight placed on future expectations. Consequently,
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deeper markets do not amplify all policy shocks by the same degree. Instead, they se-
lectively amplify shocks whose effects materialize through expected future paths. This
selective amplification is the main implication that goes beyond the baseline gradual-
adjustment environment of Bacchetta and Van Wincoop (2021). It is also the model pre-
diction that maps directly into the empirical finding that the depth interaction is large for
forward-guidance shocks but weak for contemporaneous target-rate surprises.

This path—target asymmetry also helps distinguish the adjustment-cost channel from
a pure corner-solution mechanism: a binding non-negativity constraint on initial foreign
holdings would tend to mute portfolio reallocation broadly, whereas the data show that

the depth amplification is concentrated in forward-guidance shocks.

Illustrative sensitivity analysis. To connect the model more directly to the empirical
magnitudes, we conduct a simple sensitivity exercise. We follow the calibration in Bac-
chetta and Van Wincoop (2021) as closely as possible, setting the persistence of the real
interest-rate differential to p = 0.95, the standard deviation of monthly excess returns to
o = 0.027, and the home-bias parameter to b = 0.085. We fix risk aversion at their bench-
mark value 7 = 50 and vary the adjustment-cost parameter over the range ¢ € [0,20]
considered in their paper. We calibrate the relative sizes of the spot and news shocks to
be consistent with the identified FFR and FG shocks used in the empirical analysis.
Appendix Figure B3 reports the results. Panel A shows that, under the benchmark cali-
bration in Bacchetta and Van Wincoop (2021), the model-implied response to news shocks
relative to spot shocks increases monotonically as adjustment costs decline. Panel B
shows that the region in which g;“** > qu °"is broad and includes conventional bench-
mark values. Thus, the model does not require extreme adjustment frictions or parameter
choices outside the range considered by Bacchetta and Van Wincoop (2021) to generate
the qualitative news-versus-spot asymmetry documented in the data. We do not interpret

this exercise as a structural match to the empirical impulse responses or exact interaction
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coefficients; rather, it shows that plausible variation in adjustment costs can generate the
direction and relative ordering of the empirical effects.

Our mechanism is conceptually related to a broad literature that emphasizes finan-
cial market imperfections and intermediation frictions in exchange-rate determination
(e.g., Bruno and Shin, 2015b; Gabaix and Maggiori, 2015; Itskhoki and Mukhin, 2021). A
common insight in this literature is that exchange rates clear international asset markets
when investors or intermediaries have limited capacity to absorb currency risk. We view
financial market depth as a reduced-form measure of the ease with which international
investors can rebalance currency exposure, rather than as a literal measure of intermedi-
ary balance-sheet capacity. In our model, deeper and more liquid markets lower effective
portfolio adjustment costs, make exchange rates more forward-looking, and increase the
weight placed on expected future return differentials.

This mechanism helps reconcile our high-frequency evidence with lower-frequency
studies that emphasize balance-sheet vulnerabilities and capital-flow reversals: at daily
announcement-window frequencies, exchange-rate movements are more likely to reflect
immediate portfolio rebalancing, whereas monthly or quarterly responses also incorpo-
rate slower-moving macroeconomic fundamentals and policy adjustments (Akinci and
Queralto, 2024; Bruno and Shin, 2015a; Caldara, Ferrante, Iacoviello, Prestipino and Quer-
alto, 2024). It also explains why forward-guidance shocks, which shift the expected future
path of interest rates, are amplified more strongly than contemporaneous policy-rate sur-

prises in deeper markets.

4 Conclusion

The growing influence of the Federal Reserve in global financial markets has height-
ened the importance of understanding the international spillovers of U.S. monetary

policy. This paper documents a novel empirical relationship between financial market
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depth and short-run exchange-rate responses to U.S. monetary tightening. Using
high-frequency data around FOMC announcements, we show that countries with deeper
tinancial markets experience larger currency depreciations following contractionary U.S.
monetary policy shocks. This depth amplification is concentrated in forward-guidance
shocks, consistent with the forward-looking nature of exchange rates.

The effect is economically meaningful and statistically significant at short horizons,
but fades within approximately one month. This time profile helps reconcile our find-
ings with lower-frequency evidence on U.S. monetary policy spillovers. Studies using
monthly or quarterly data often emphasize the greater vulnerability of emerging markets
and financially less developed economies. Our results show that, at daily announcement-
window frequencies, deeper markets can exhibit larger exchange-rate responses because
portfolio rebalancing is transmitted more quickly to prices.

To interpret these findings, we adapt a gradual portfolio-adjustment model of ex-
change rates. The model allows effective adjustment costs to decline with market depth
and treats forward guidance as a news shock to the expected future path of interest rates.
This framework highlights a simple mechanism: deeper markets reduce effective dis-
counting in exchange-rate determination, increasing the weight placed on expected fu-
ture interest-rate differentials. As a result, shocks that operate through expectations are
amplified more strongly in deeper markets than contemporaneous target-rate surprises.

Taken together, the results offer new evidence on the heterogeneous transmission of
conventional and unconventional U.S. monetary policy across borders. They also high-
light the importance of financial market depth in shaping not only the magnitude, but

also the timing, of exchange-rate adjustment.
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Appendix

A Robustness checks

Figure Al: Response of exchange rates to contractionary U.S. monetary policy shocks:
extended horizons
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Note: This figure extends Figure 2 up to 60 trading days after the FOMC announcement. Each panel reports
estimates for varying values of /i, the horizon in days after the FOMC announcement. Shaded bands denote
one- and two-standard-deviation confidence intervals. Standard errors are clustered at the FOMC date
level.
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Table A1: Robustness check: sequential inclusion of covariates

Panel A: without control variables
h=I  h=5 h=10 h=20 h=30
TER; 180 058 210 471 711
1.92)  (036) (1.17) (1.65) (1.38)

FFR; x liab;, y 042* 022  -049 001  -0.17
(192) (-051) (-0.93) (0.03) (-0.15)

FG; 523" 417 605 508"  5.64*
(G73) (315 (386) (252) (1.77)

FGy x liab,q 134" 113"* 179"* 169**  1.01
(4.89) (278) (3.66) (3.07) (1.13)

liab;y 005 012 036" 0.61*** 0.90%*
(071) (1.12) (2.28) (274) (3.37)
Adjusted R? 0163 0.076 0.099 0095 0.121

Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p<01,7 p <005 p <0.01

Panel B: adding high-frequency controls only

h=1 h=5 h=10 h=20 h=30
FFR; 153* 057 160 220 396
(177)  (0.36) (0.94) (0.87) (1.02)

FFR; x liabj,;  040* 021  -044  -0.00  -0.09
(1.79)  (-049) (-0.88) (-0.01) (-0.11)

FG; 448" 365 528" 427 360
(4.89) (2.66) (348) (2.25) (1.25)

FGy x liabj,—y  1.30"* 112%* 174"* 162"* 074
4.82) (272) (352) (2.92) (0.85)

liab;, 1 2005 012 036" 0617 091"
(076) (1.12) (230) (275) (3.40)
Adjusted R 0183 0.083 0109 0119 0.164

Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p<0.05 " p <0.01

Panel C: adding low-frequency country-level controls only

h=1 h=5 h=10 h=20 h=30
FFR, 182 058 210 474 714
(1.94) (036) (1.17) (1.66) (1.39)

FFR; x liabj,y 045 -025 054 001 -0.24
(2.08) (-0.58) (-1.06) (-0.02) (-0.21)

FG, 523 417 6.06"** 5.09%* 567
(5.72)  (3.15) (3.87) (2.54) (1.78)

FGy x liabjy,—;  1.34"* 113"* 180"* 170"*  1.04
(4.83) (2.80) (376) (3.17) (1.20)

liab;, 007 016  043* 0.62** 1.02"**
(-0.83) (1.26) (240) (2.45) (3.45)
Adjusted R? 0.163  0.076 0.101  0.097 0.124

Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p<0.05 ™ p <001 43

Note: This table reports estimates of equation (2) under alternative sets of control variables. Panel A in-
cludes no additional controls. Panel B adds daily changes in the VIX only. Panel C adds low-frequency
country-level controls only. Standard errors are clustered at the FOMC-date level, with the corresponding
t-statistics reported in parentheses.



Table A2: Robustness check: FOMC-date fixed effects

h=1 h=5 h=10 h=20 h=30
FFR; x liab;, ; 037 004 -023 000 -023
(2.08) (0.20) (-0.64) (0.01) (-0.43)

FGi x liab,—y  0.75"** 047* 097 1.08"* 0.91*
(3.80) (L78) (2.56) (2.62) (1.75)

liab;, 1 0.07 019 047 0.66** 1.07°**
(-0.78) (1.41) (2.56) (2.53) (3.53)
Adjusted R 0437 0383 0378 0365 0434

Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p<0.1,* p <005 ** p <001

Note: This table re-estimates equation (2) replacing the direct effects of FFR; and FG; with FOMC-date
fixed effects. The interactions between FFR; and FG; and foreign liabilities are retained. The remaining
controls and fixed effects follow Table 2. Standard errors are clustered at the FOMC-date level, with the
corresponding f-statistics reported in parentheses.
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Table A3: Robustness check: alternative measure of financial development, IMF financial
development index

h=1 h=5 h=10 h=20 h=30
FFR, 156 076 191 237 4.0
(1.76) (0.51) (1.18) (0.98)  (1.09)

FFR; x fdi;,—; 129" 004 026 070  -0.21
(217)  (0.05) (0.19) (0.59) (-0.14)

FG; 4417 356" 516" 419  3.69
4.75)  (2.60) (3.38) (222) (1.31)

FGi X fdij, 1 3.637* 2937* 541%* 5147 5430
(4.60) (2.62) (349) (3.87) (3.05)

fdii,y_l -0.15 -0.20 -0.02 -0.27 -0.56

(-1.11) (-0.95) (-0.10) (-0.67) (-1.14)
Adjusted R? 0.181 0.082 0.109 0.120 0.166
Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p <005 ** p<0.01

Note: This table re-estimates equation (2) using the IMF Financial Development Index of Svirydzenka (2016)
as the measure of financial market depth. The remaining controls and fixed effects follow Table 2. Standard
errors are clustered at the FOMC-date level, with the corresponding f-statistics reported in parentheses.
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Table A4: Robustness check: alternative measure of financial development, World Bank
stock market turnover

h=1 h=5 h=10 h=20 h=30
FFR, 140 085 226 267 422
(159) (0.59) (1.42) (1.13) (1.18)

FFRy x turnover;, 1  0.37* 0.23 -0.25 0.73 0.42
(1.78) (1.03) (-0.75) (1.56) (0.63)

FG; 425 352% 5300 478 405
4.73) (257) (347) (253) (143)

FGt X turnover;, 1 117 0.72*  1.62*** 133" 1.80™
3.75) (1.95) (327) (2.27) (2.25)

turnover;, 1 0.01 -0.09* -0.12* -0.12 -0.33**
0.22) (-1.78) (-1.71) (-1.15) (-2.53)

Adjusted R? 0.185 0.083 0.107 0.126 0.174

Observations 3864 3864 3864 3864 3864

t statistics in parentheses
*p<01,* p <005 **p<0.01

Note: This table re-estimates equation (2) using the World Bank stock market turnover ratio as the measure
of financial market depth. The remaining controls and fixed effects follow Table 2. Standard errors are
clustered at the FOMC-date level, with the corresponding ¢-statistics reported in parentheses.
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Table A5: Robustness check: joint estimation of gross and net foreign asset positions

h=1 h=5 h=10 h=20 h=30
FFR, 140 053 149 181 357
(1.68) (0.36) (0.93) (0.76) (1.01)

FFR; x (asset, 1 +liab;, 1) 028" -0.036 -0.042 043 043
2.51)  (-0.15) (-0.16) (1.16) (0.65)

FFR; x (asset;, 1 —liab;, 1) -128* -1.29  -3.07 -7.14"* -8.04
(-1.77)  (-095) (-1.57) (-247) (-1.59)

FG; 415 333  4.83*** 393  3.74
475)  (254) (3.29) (2.17) (1.41)

FG; x (asset;, 1 +liab;, 1) 072 0.65* 097°* 083"  0.14
(4.87) (2.89) (3.74) (2.48) (0.26)

FGi x (assetiy 1 — liab;, 1)  -1.84"* 212* 256* -1.14  3.68
(2.10) (-1.86) (-1.85) (-0.50) (1.11)

(asset,-ly_l + liabi,y_l) -0.053 0.087 0.21** 0.31* 0.49***
(-1.11) (1.249) (17) (232) (3.19
(asset,-ly_l — liabi,y_l) -0.045 -0.028 -0.23 -0.19 -0.47
(-0.48) (-0.20) (-1.27) (-0.66) (-1.48)
Adjusted R? 0.183 0.083 0.111 0.123 0.169
Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p <005 ** p<0.01

Note: This table re-estimates equation (2) replacing depth;, 1 with two components of external portfolio
positions: the gross-size term, asset;, 1 + liab;, 1 and the net-position term, asset;, 1 — liab;,, 1. Both
terms enter jointly with their interactions with FFR; and FG;. The remaining controls and fixed effects
follow Table 2. Standard errors are clustered at the FOMC-date level, with the corresponding t-statistics
reported in parentheses.
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Table A6: Robustness check: excluding the bottom 10 percent of foreign liabilities

h=1 h=5  h=10 h=20 h=30
FFR; 1.66° 062 188 272 463
(1.84) (0.40) (1.10) (1.01) (1.17)

FFR; x liab;, ; 024 052 -1.50** -125" -1.44*
(0.86) (-0.93) (-2.28) (-2.58) (-1.80)

FG; 447 386"F  BE7TC 442%F 334
@4.78) (277) (3.67) (2.29) (1.16)

FG; x liaby, ;  1.28* 071* 116" 126" 101
4.36) (1.71) (2.36) (2.36) (1.16)

liab;, -0.058  0.27* 056"  0.72** 1.23***
(-051) (1.66) (252) (2.24) (3.15)
Adjusted R? 0.189 0.085 0.115 0.128 0.172

Observations 4157 4157 4157 4157 4157

t statistics in parentheses
*p <01, p <005 **p<0.01

Note: This table re-estimates equation (2) after excluding the bottom 10 percent of country-year observa-
tions by the level of foreign liabilities. The exclusion cutoff is the 10th percentile of liab;, 1 in the analysis
sample. The remaining controls and fixed effects follow Table 2. Standard errors are clustered at the FOMC-
date level, with the corresponding t-statistics reported in parentheses.
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Table A7: Robustness check: domestic monetary policy responses to U.S. monetary policy
shocks

h=1 h=5 h=10 h=20 h=30
FFR; 0072 -0.022 -049 083 081
(0.10) (-0.02) (-0.50) (0.26) (0.25)

FFR; x liabj, 1 -0.036 -0.014 0061 021 030
(-043) (-0.13) (0.54) (0.60) (0.82)

FG; 048 041 042 -044 -045
(1.36) (1.36) (1.21) (-0.34) (-0.34)

FG; x liab;, ; ~ -010 012 -016 -0.099 -0.054
(-1.50) (-1.44) (-1.45) (-0.39) (-0.21)

liab;, 4 084 -074 065 221 211
(-1.55) (-1.25) (-1.08) (1.01) (0.96)
Adjusted R 0.042 0026 0018 0025 0.023

Observations 4024 4024 4024 4024 4024

t statistics in parentheses
*p <01, p <005 ** p <001

Note: This table re-estimates equation (2) with the dependent variable replaced by Aiff ¢ = lippn — i1, the
change in country i’s policy rate from one day before to h trading days after the FOMC announcement.
Policy rates are from the BIS daily policy rates database. The remaining controls and fixed effects follow
Table 2. Standard errors are clustered at the FOMC-date level, with the corresponding t-statistics reported
in parentheses.
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Table A8: Robustness check: controlling for domestic monetary policy responses

h=1 h=5 h=10 h=20 h=30
FFR; 1.60F  0.65 217 213 415
(1.73)  (0.40) (1.24) (0.80) (1.03)

FER; x liab;, ; 026 049 -128% 075 -1.16
(1.03) (-0.90) (2.06) (-1.51) (-1.31)

FG; 453" 373 5450 4457 387
4.76) (2.60) (349) (2.25) (1.31)

FG; x liab, 1 137* 097 157* 146"  0.66
(459) (2.26) (3.10) (2.60) (0.71)

liab;, 1 012 012 041* 056* 1.08**
(-1.06) (0.74) (1.75) (1.80) (2.97)
Adjusted R 0.187 0.085 0.114 0127 0.174

Observations 4024 4024 4024 4024 4024

t statistics in parentheses
*p <01, p <005 ** p <0.01

Note: This table re-estimates equation (2) augmented with Aiff ¢ = 1ip4n — iit—1 as a level control. Aif{ ; is
the change in country i’s policy rate from one day before to i trading days after the FOMC announcement.
Policy rates are from the BIS daily policy rates database. The remaining controls and fixed effects follow
Table 2. Standard errors are clustered at the FOMC-date level, with the corresponding t-statistics reported
in parentheses.
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Table A9: Robustness check: using GSS target and path factors

h=1 h=5  h=10 h=20 h=30
GSs;8! 053 0033 097 169 325
(0.74)  (0.03) (0.76) (0.91) (1.12)
GSS;"8¢ x liab;, y 011 036  -0.66 031  -0.26
(0.55) (-097) (-1.59) (-0.78) (-0.36)
Gss/™ 1.36** 0.98** 177 155" 157
(443) (217) (325 (240) (1.62)
GSSf”thxliabi,y_l 0.43**  0.38*** 0.60"** 0.53***  0.27
(4.66) (292) (355) (291)  (0.99)
liab; -0.081 0.16  043**  0.62** 1.01***
(-0.87) (1.26) (2.42) (245) (347)
Adjusted R? 0166 0076 0.108 0.122 0.170
Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p <005 p<0.01

Note: This table re-estimates equation (2) replacing FFR; and FG; with the target factor, GSS

path factor, GSS} " constructed following Giirkaynak et al. (2005). The factors are extracted from five
short-rate surprise series, MP1, MP2, ED2, ED3, and ED4, measured in 30-minute windows around FOMC
announcements. Exchange rates are not used as inputs. Intraday surprises are from the U.S. Monetary
Policy Event-Study Database of Acosta et al. (2025). The remaining controls and fixed effects follow Ta-
ble 2. Standard errors are clustered at the FOMC-date level, with the corresponding t-statistics reported in

parentheses.
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Table A10: Robustness check: controlling for the U.S. dollar index

h=1 h=5 h=10 h=20 h=30
FFR; 059 062 025 198 193
(-1.05) (0.85) (024) (1.59) (1.37)

FFR; x liab;, 1 034 014 -017 00094 -0.41
(1.86) (0.58) (-042) (0.02) (-0.72)

FG; 092 048 1.82% 293  1.89
(153)  (0.69) (229) (2.58) (1.30)

FG; x liab, ;  1.06™* 057 115 148** 1.39*
(5.35) (1.98) (2.61) (345) (2.30)

liab, 0.076 019 047 0.66** 1.07%**
(-0.82) (149) (2.60) (2.60) (3.61)
Adjusted R? 0.347 0310 0311 0308 0.383

Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p <005 ** p <0.01

Note: This table re-estimates equation (2) augmented with ADXY}" as an additional control, where ADXY!
is the percentage change in the U.S. dollar index from one day before to /1 days after the FOMC announce-
ment. The remaining controls and fixed effects follow Table 2. Standard errors are clustered at the FOMC-
date level, with the corresponding t-statistics reported in parentheses.
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Table A11: Robustness check: controlling for past exchange-rate volatility

h=1 h=5  h=10 h=20 h=30
FFR; 133 042 141 208 3091
(1.62)  (0.26) (0.81) (0.81)  (0.98)

FFR; x liab;, y 0.38*  -031 056 -017  -0.30
(1.76)  (-0.72) (-1.09) (-0.35) (-0.34)

FFRyx EYl_, 016  -010  -052 339" 222
(-0.30) (-0.15) (-0.37) (2.04) (1.07)

FG; 4327 358%*  520%* 418  3.6]
(5.03) (2.67) (348) (2.23) (1.27)

FGi x liab,—y  121%** 112" 171 1.68"*  0.89
@457)  (277)  (352) (3.24)  (1.08)

FGy x E{_| 285 013 109 -195 -423
(1.61)  (0.05)  (043) (-0.59) (-1.02)

liabjy 4 -0.054  021* 049" 0.65"* 1.09***
(-0.60) (1.66) (271) (2.55) (3.66)
EY -0.23**  -0.48** -0.48"* -0.48* -0.83**
(-1.99) (-266) (2.19) (-1.67) (-2.26)
Adjusted R? 0.190 0.087 0113 0.124 0.171

Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p<01,* p <005 ** p <0.01

Note: This table re-estimates equation (2) including additional interaction terms FFR; x Ewl _, and
FGy x E? . E®! s the rolling standard deviation of daily LCU/USD log returns over the prior twelve

im—1°
months, ‘evaluated at the end of the calendar month preceding the FOMC announcement and demeaned
across the sample. The level term E?°' | is also included. The remaining controls and fixed effects follow
Table 2. Standard errors are clustered at the FOMC-date level, with the corresponding t-statistics reported

in parentheses.
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Table A12: Robustness check: controlling for institutional quality

h=1 h=5 _ h=10 h=20 h=30
FFR, 202 -1.04 088 347 695
(144) (-032) (0.25) (0.66) (0.86)

FFR; x liab;,  -027 -115* -275"* -1.60 -2.66*
(-0.51) (-1.79) (-3.68) (-1.19) (-1.94)

FFR; x 1Q;, 1 160" 044 267 193 291
(2.45)  (0.34)  (1.62) (0.99) (1.15)

FG, 483" 4.38%* 603 460  3.59
4.71) (2.88) (351) (2.19) (1.10)

FGy x liabj, 1 1.07°** 100" 143"* 161" 036
(3.63) (2.07) (2.82) (2.30) (0.33)

FGi % 1Qiy 1 059 0.033 042 -066 1.12
(145)  (0.04) (041) (-0.64) (0.77)

liab;, 1 012 011 045" 0.65** 1.15**
(-1.07) (0.76) (2.18) (2.35) (3.83)

1Qiy 1 010 0021 -014 -025 -0.12
0.98) (0.12) (-0.67) (-0.84) (-0.36)

Adjusted R 0.197 0.091 0.118 0.130 0.174

Observations 4165 4165 4165 4165 4165

t statistics in parentheses
*p <01, p <005 ** p<0.01

Note: This table re-estimates equation (2) including additional interaction terms FFR; x I1Q;, 1 and
FGt x 1Qjy-1. 1Q;y—1 is the lagged Rule of Law index from the World Bank’s Worldwide Governance
Indicators, demeaned across the sample. The level term 1Q;, 1 is also included. The reduced number of
observations relative to the baseline reflects country-years for which WGI data are unavailable. The remain-
ing controls and fixed effects follow Table 2. Standard errors are clustered at the FOMC-date level, with the
corresponding f-statistics reported in parentheses.
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Table A13: Robustness check: controlling for currency exposure to the 5-year U.S. Trea-
sury yield

h=1 h=5 h=10 h=20 h=30
FFR, 116 054 177 316 594
(124)  (0.31) (0.83) (0.97) (1.29)

FFR; x liab;

iy—1 041 -0.33 -0.66 -0.33 -0.58

(1.65) (-0.77) (-1.29) (-0.76) (-0.78)

FFR; x BIXY 044  -027 -080 -2.05 -3.08
(0.62) (-0.34) (-0.59) (-1.24) (-1.56)

FG; 4.86** 3.99*** 585*** 459% 328
(495) (2.64) (3.73) (230) (1.05)

FGi x liaby, ¢ 115** 0.97*** 150* 143** (.75
(4.68) (2650 (3.25) (2.78)  (0.96)

FGi x BIRY 097 -1.16 -2.03** -1.66 037
(-1.92) (-1.27) (-2.25) (-1.52) (0.23)

liab; -0.14 0.11 0.42*  0.59** 1.08***

,y—1
(-1.20) (0.71) (1.96) (1.99) (3.13)
Ty 0.043 0020 0020 0030 0.11
(1.56) (0.47) (0.36) (0.48) (1.39)
Adjusted R? 0193 0.088 0.118 0127 0.174

Observations 4491 4491 4491 4491 4491

t statistics in parentheses
*p <01, p <0.05 " p <0.01

Note: This table re-estimates equation (2) including additional interaction terms FFR; x B{>T3Y and FG; x

lunS1T51Y. lus T3 js the country-specific currency beta to changes in the 5-year U.S. Treasury yleld estimated

from rolling 12 month regressions of daily LCU/USD log returns on daily yield changes, excluding FOMC
trading days. The beta is demeaned across the sample, and its level term is also included. The remaining
controls and fixed effects follow Table 2. Standard errors are clustered at the FOMC-date level, with the
corresponding f-statistics reported in parentheses.
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Table A14: Robustness check: controlling for currency exposure to the 10-year U.S. Trea-

sury yield
h=1 h=5 h=10 h=20 h=30
FFR; 113 014 151 225 504
(1.15)  (0.08) (0.67)  (0.63)  (1.00)
FFR; x liabj, 1 040  -027  -0.61  -015  -0.40
(1.64) (-0.62) (-1.25) (-0.30) (-0.52)
FFR; x BRIV 0.39 038  -026 -029 -1.17
(0.58) (0.48) (-0.23) (-0.14) (-0.54)
FG; 4.84* 4017 5.83** 470" 342
497) (268) (3750 (237) (1.10)
FGy x liabiy,—q  1.12"* 0.96"** 148%* 141"  0.74
459) (261) (3.18) (272) (0.96)
FGy x BIR1OY  -1.06**  -1.09 -1.93** -151 047
(-2.09) (-120) (212) (-1.36) (0.29)
liab;, -0.14 011  042* 058 1.06***
(-1.21)  (0.71)  (1.97) (1.98)  (3.09)
TRIO0Y 0.059** 0.032 0.040 0.026  0.12
(211)  (0.74) (0.72) (0.41) (1.36)
Adjusted R? 0196 0.088 0117 0.125 0.173
Observations 4491 4491 4491 4491 4491

t statistics in parentheses
*p<01,* p <005 ** p <0.01

Note: This table re-estimates equation (2) including additional interaction terms FFR; x

FGs % ’BU72T10Y LISTlOY

UusT1oy
im—1

and

is the country-specific currency beta to changes in the 10-year U.S. Treasury yield,

estimated from rolhng 12-month regressions of daily LCU/USD log returns on daily yield changes, exclud-
ing FOMC trading days. The beta is demeaned across the sample, and its level term is also included. The
remaining controls and fixed effects follow Table 2. Standard errors are clustered at the FOMC-date level,

with the corresponding t-statistics reported in parentheses.

56



Table A15: Robustness check: controlling for global risk aversion

h=1 h=5 h=10 h=20 h=30
FFR, 205 -048 017 323 424
(2.06) (-0.22) (0.10) (1.23) (1.18)

FFR; x liab;, ; 048 -0.091 -011 0053 -0.17
(2.09) (-0.26) (-0.30) (0.12) (-0.23)

FFR; x Baal 112 212  -125 890  9.08
(0.79) (-1.08) (-1.59) (1.67)  (1.36)

FG; 3.88***  377%  570%* 540%* 6.11**
(4.29) (242) (3.86) (3.10) (2.26)

FG; x liab, 1 127°** 1.04" 1.61"* 162*** 117
(4.94) (249) (320) (296) (1.45)

FG; x Baal! 584 677 838 228" 207
(0.41) (0.42) (0.74) (2.23)  (1.87)
liab;, 4 -0.080 0.17 046"  0.62** 1.02**
(-0.86) (1.30) (2.54) (245) (3.48)
Baal! 251 024 127 181" 336
(-159) (0.19) (1.35) (2.35) (4.71)
Adjusted R? 0.197 0.080 0.127 0.142  0.227

Observations 4594 4592 4558 4626 4626

t statistics in parentheses
*p <01, p <005 " p <001

Note: This table re-estimates equation (2) including additional interaction terms FFR; x Baal' and FG; x
Baal!. Baal! is the change in Moody’s Baa corporate bond yield over the 10-year Treasury yield from one
day before to h days after the FOMC announcement. The level term Baa/ is also included. Because Baa/
is horizon-specific, its coefficient and corresponding interactions appear only in the column matching the
relevant horizon. The remaining controls and fixed effects follow Table 2. Standard errors are clustered at
the FOMC-date level, with the corresponding t-statistics reported in parentheses.
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Table Al6: Robustness check: controlling for pre-FOMC macroeconomic and financial
conditions

h=1 h=5 h=10 h=20 h=30
FFR, 176% 049 244 464 677
(1.99)  (0.29) (148) (2.44) (2.24)

FFR; x liab;, ,  043*  -022  -035 027 0.24
(1.94)  (-0.50) (-075) (0.62)  (0.34)

FG, A76%F  4.22%FF 6447 627FF 697+
(5.12)  (3.02) (398) (347)  (2.61)

FGi x liaby, ¢ 1.33%* 118** 182 177"  1.03
(4.95) (2.87) (378) (343)  (1.31)

liab;, -0.080  0.16  0.44*  0.62**  1.02**
(-0.86)  (1.26)  (243)  (245)  (3.45)
NFP"'? -0.00037 0.0014 0.00027 -0.0017 -0.00080
(-0.59)  (1.25) (021) (-1.18)  (-0.37)
SP5003M 1.21 255 217  -043 -4.73
(1.39)  (-1.56) (-1.35) (-0.23) (-1.47)
Slope?M 022 029 -019  -037 -091*
(-1.61) (-1.33) (-0.68) (-1.14)  (-2.32)
BCOMM -0.87 048  -143 475"  -479*
(-1.08)  (0.41) (-1.06) (-2.92)  (-1.94)
Adjusted R? 0193  0.096 0.120 0.145  0.202
Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p<0.1,* p <005 p <0.01

Note: This table re-estimates equation (2) augmented with four event-level controls used in the Bauer—
Swanson orthogonalization (Bauer and Swanson, 2023). N FPtS P is the most recent pre-FOMC nonfarm
payroll surprise, measured as the actual BLS release minus the Bloomberg consensus expectation. SP5003M
is the log change in the S&P 500 index over the thirteen weeks ending the day before the FOMC announce-
ment. Slope?M is the change in the 10-year minus 2-year Treasury yield spread over the same window.
BCOM3?M is the log change in the Bloomberg Commodity Index over the same window. The remaining
controls and fixed effects follow Table 2. Standard errors are clustered at the FOMC-date level, with the
corresponding t-statistics reported in parentheses.

58



Table A17: Robustness check: controlling for foreign reserves

h=1 h=5 h=10 h=20 h=30
FFR; 159 046 129 188 359
(1.93)  (0.28) (0.75) (0.71)  (0.91)

FFR; x liab;, 044*  -027 -057 -013  -0.28
(1.83) (-0.58) (-1.17) (-0.25) (-0.31)

FFR; x reserve;, 1  0.83  -1.83 582 737  -9.08
(0.28) (-0.54) (-1.44) (-1.00) (-0.90)

FG; 4507 3.68** 5.33** 428 359
(4.92) (270) (3.52) (2.28)  (1.26)

FGy x liab;, 4 1307 1.13%*  1.74%* 1.62"*  0.77
(4.80) (275) (3.65) (3.01) (0.90)

EFGt X reserve;, 1 1.10 1.78 1.09 -2.81 -6.88
(0.64) (0.84) (0.42) (-0.70) (-1.36)

liab;, 1 -0.08 0.17 0.46™*  0.64* 1.05***
(-0.85) (1.30) (2.48) (249) (3.53)
reserve;, 1 0.05 -0.15 -0.54 -0.60  -1.02*
(0.31) (-0.54) (-1.59) (-1.29) (-1.80)
Adjusted R? 0.182 0.083 0.110 0.121 0.168
Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p <01, p <005 ** p<0.01

Note: This table re-estimates equation (2) including additional interaction terms between monetary policy
shocks and the lagged foreign-reserves-to-GDP ratio reserve; ;1. The remaining controls and fixed effects
follow Table 2. Standard errors are clustered at the FOMC-date level, with the corresponding t-statistics
reported in parentheses.
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Table A18: Robustness check: controlling for foreign currency intervention

h=1 h=5 h=10 h=20 h=30
FFR; 159 051 191 260  3.98
(1.71)  (0.30) (0.99) (0.87) (0.87)

FFR; x liaby, ; 058 -019 001 073 016
(1.96) (-0.31) (-0.01) (0.81) (0.11)

FFR; x FXILi,,.1 004 016 066 -042 -0.35
(0.09) (0.24) (0.83) (-0.33) (-0.23)

FG; 4769 410 590 4.68°*  3.70
(5.05) (2.82) (3.76) (2.33) (1.18)

FGi x liaby, ¢ 177°** 186™* 2.69*** 2.32**  1.05
(5.58) (3.35) (4.55) (3.13)  (0.86)

FGy X FXIj,yy  -020 -031  -059 -053  0.17
(-0.70) (-0.65) (-1.14) (-0.81) (0.23)

liab;,_1 -0.06 0.8 044" 0.62** 097"
(-0.75) (1.39) (245) (247) (3.36)
FXI; 1 -0.01  -0.02 -001 -0.01 0.0
(-0.53) (-0.98) (-0.39) (-0.28)  (0.02)
Adjusted R* 0.191  0.090 0.116 0.130 0.177
Observations 4346 4346 4346 4346 4346

t statistics in parentheses
*p <01, p <005 ** p <0.01

Note: This table re-estimates equation (2) including additional interaction terms between monetary policy
shocks and the lagged foreign currency intervention measure, FX1I; ,,_1, from Adler et al. (2025). Bahrain
and Iceland are excluded because of missing FXI data. The remaining controls and fixed effects follow
Table 2. Standard errors are clustered at the FOMC-date level, with the corresponding t-statistics reported
in parentheses.

60



Table A19: Robustness check: high- versus middle-income countries

Panel A: high-income countries
h=1 h=5 h=10 h=20 h=30
FFR, 158" 043 186 150 331
(167)  (027) (1.09) (0.66) (0.89)

FFR; x liab;, , 048* -022 080 -0.52 -0.91
(1.68) (-0.53) (-1.82) (-1.01) (-1.02)

FG, 4647 335" 525%F 381% 443
@73) (243) (329) (2.06) (1.57)

FGy x liab;, 1 1.04*** 088 130"* 095 0.3
(358) (224) (262) (1.63) (0.16)

liab;, 001 026 046" 071* 1.01%*
0.06) (1.34) (1.99) (2.32) (2.73)
Adjusted R2 0.187 0.091 0132 0132 0.174

Observations 2588 2588 2588 2588 2588

Panel B: middle-income countries
h=1 h=5 h=10 h=20 h=30
FFR; 088  -0.11 142 588 871
(0.83) (-0.06) (0.53) (1.34) (1.47)

FFR; x liab;, ; 007 083 -007 281 341
(-0.13) (-1.01) (-0.07) (1.53) (1.33)

FG, 5.03%* 522%%  g77%* 7107 340
(5.10) (3.08) (3.74) (2.78) (0.88)

FGy x liab, 226" 2.77°* 371" 489" 197
(3.80) (270) (343) (3.63) (0.98)

liab;, 021 013 057 066 1.08*
(-122) (051) (176) (1.58) (2.13)
Adjusted R? 0.188 0.088 0091 0117 0.162

Observations 2038 2038 2038 2038 2038

t statistics in parentheses
*p <01, p <005 p<0.01

Note: This table re-estimates equation (2) separately by income group, based on the World Bank income
classification. Panel A reports estimates for high-income countries, and Panel B reports estimates for
middle-income countries. The remaining controls and fixed effects follow Table 2. Standard errors are
clustered at the FOMC-date level, with the corresponding t-statistics reported in parentheses.
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Table A20: Robustness check: alternative standard-error clustering

h=1 h=5 h=10 h=20 h=30
FFR; 155% 057 160 223 4.00
(2.72)  (039) (0.83) (0.87) (1.40)
FFR; x liabj, 1 043* -024 050 -0.03 -0.17
(1.97) (-050) (-0.70) (-0.07) (-0.26)
FG; 448 365 529%* 428 364
494) (267) (327) (2.19) (1.46)
FGy x liabj, 1 130* 113* 175" 1.63" 077
(3.51) (218) (245) (2.54) (1.11)
liab;, 008 016 043* 0.62° 1.01*
(-0.82) (1.09) (1.81) (1.96) (2.55)
Adjusted RZ 0.182 0083 0.110 0.121 0.168
Observations 4626 4626 4626 4626 4626

t statistics in parentheses
*p<01,* p<0.05 ** p <001

Note: This table re-estimates equation (2) using two-way clustered standard errors by FOMC date and
country. The remaining controls and fixed effects follow Table 2. The corresponding t-statistics are reported

in parentheses.

Table A21: Robustness check: COVID-19 pandemic, January 3, 2001-December 14, 2022

h=1 h=5 h=10 h=20 h=30
MPS?”h 4.03** 2,66 6.62*** 8.24*** 9 7p***
4.16) (1.62) (3.63) (3.66) (2.99)

MPSf”h X Ziabi,y,l 1.06*** 0.68 1.29** 1.20** 0.94
(3.70) (1.50) (2.38) (2.10) (1.18)
liabi,y,l -0.06 0.18 0.42* 0.62** (0.98"**
(-0.73) (1.46) (2.40) (2.53) (3.38)

Adjusted R?2 0.155 0.074 0.114 0.134 0.177
Observations 4750 4750 4750 4750 4750

t statistics in parentheses
*p <01, p <0.05 ** p<0.01

Note: This table re-estimates equation (1) using the extended sample through December 2022. The spec-
ification uses the aggregate orthogonalized monetary policy shock, MPS?"*". The remaining controls and
fixed effects follow Table 2. Standard errors are clustered at the FOMC-date level, with the corresponding

t-statistics reported in parentheses.
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B Model derivation

B.1 Households’ optimality conditions

Since the first-order condition for consumption gives Yg ; — Cy; = 1, saving is always
one and households invest a wealth of one in home and foreign assets. The first-order
condition for the portfolio share is

pH ; pH
Ete*’ﬂtﬂ+5t+1*5t+lf*7ft+1 . Etef'yrtﬂﬂt—mﬂ

pH —¥(zHt — zHi-1) =0, (B1)
Ete(l_,)/)rpr

where 7,1 = pir1 — pr denotes inflation from time t to t + 1 and p; is the log price
level. Linearizing around zero values of exponents and evaluating the expectations of

exponentials by assuming log normality, the following relationship can be derived:

. . ,H
Etspr1 — st +if — i+ 0.50ar¢(sp11) — covt('yer + P41, 5t41) — ¥(zt —zHi-1) = 0. (B2)

A first-order approximation of the log portfolio return can be expressed as

/H b
= zpgerii i — s, (B3)

where the excess returns present er; | = s;1 — s¢ + i} — i;. Substituting (B3) into (B2), the

optimal portfolio can be expressed as

_ _ 1
ZHt — ZH = (zHt-1—2ZH) + sEteri i1 (B4)

P+ yo? P+ o

2 12

where 0 = vary(s;41).

12From (B2), the steady-state fraction of asset invested in the Foreign bond by Home agents, Zy can

_ —10% . .
be expressed as zZy = % + 771 3, where 05, = covt(st41, pr+1). As agents shift from risk-neutral to
risk-averse behavior, second moments influence allocation decisions. Specifically, increased exchange rate

volatility leads agents to reduce foreign investment. Conversely, when inflation and exchange rates exhibit
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B.2 Bond market clearing condition

Due to symmetry between home and foreign households, zr = 1 — Zy holds. The
real supply of bonds is fixed at one in terms of the purchasing power of the respective
countries. Let P} be the consumer price index of the foreign country measured in the
foreign currency and Q; = S;P;'/P; be the real exchange rate. Due to Walras’ law, it is
sufficient to consider the foreign bond market equilibrium. The value of the foreign bond
supply in terms of home purchasing power is Q;, while the wealth of home and foreign
households in terms of home purchasing power is 1 and Q, respectively. Then, foreign

bond market equilibrium can be expressed as

zHy +zrQr = Q. (B5)

Linearizing around the steady-state log real exchange rate, which is zero, the above equa-
tion becomes

zt = 0.5 + by (B6)

where z{‘ = 0.5(zp+ + zF,) is the average fraction invested in foreign bonds across Home

and Foreign.

B.3 Proof of propositions

Proof of Proposition 1. Under the stability condition D > 1, the equilibrium real ex-

change rate admits the present-value representation

[ee]

1
g = a(P) g + EthV&- (B7)

The proof begins with the following lemma.

stronger co-movement, holding foreign assets helps stabilize purchasing power in the event of inflation,
thereby increasing the proportion of assets invested abroad.
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Lemma 1. Let

with

0(y) = 1+ yb+ 7070,
where b > 0, > 0, and o > 0. If the stable root satisfies D(y) > 1, then D' (¢) > 0.

Proof. Differentiating D(y) with respect to ¢ yields

Since 0’ () = band A'(y) = 20(y)0' () — 4b = 2b(6(¢) — 2), we obtain

B )

AY)
Now impose the stability condition D(¢) > 1. By definition,

D(y)>1 <= +” = \JA@YP) >2—-0(y

If 2 —0(p) <0, then the term in parentheses is strictly larger than 1. If 2 — 6(¢) > 0,
the inequality 1/A(y) > 2 — 6(y) implies

so the term in parentheses remains strictly positive.

In either case,
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Since b > 0, it follows immediately that
D'(y) > 0.

O

Fix any information set at time t and consider a perturbation to the (current or ex-
pected) real interest rate differential that weakly increases the path {Etrﬂi}izo, holding

g¢—1 fixed. The induced change in g; is

©
Agi = E)WA& 2] (BS)

where AE;[r; +1] denotes the change in the conditional expectation at horizon i. For any

i > 0, the weight w;(¥) = D(¢)~ (1) is strictly decreasing in ¥
wi(y) = —(i+1)D(y)" "2 D'(y) < 0,

because D(y) > 1 and, by Lemma 1, D'(¢) > 0.

D] > 0 for at

Hence, for any perturbation satisfying AE;[r, ;] > 0 for all i and AE[rP, J

least one j, we have Ag; > 0 (a real depreciation), and moreover Ag; is strictly decreasing
in :
Aqt = Z wj(p) AE[rE] < 0.

Equivalently, lowering the portfolio adjustment cost ¢ raises the magnitude of the depre-
ciation induced by an increase in the (current or expected) real interest rate differential.
The proposition follows directly from the above result and the assumption that

¢’'(d) < 0, by applying the chain rule.
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Proof of Proposition 2. The expressions in (15) and (16) follow directly from substitut-
ing the respective shock paths into the present-value representation (14) and summing

geometric series.

Below, we prove that the impact ratio R(D) = g§"*/ qBPOt is globally decreasing in D
forall D > 1.
Let

w;j(D) =D~ Utp/,  j>o,

and define the normalized weights

. wD)
PiP) = o Dy

Since w;(D) > 0and Y ;> w;j(D) < cofor D > 1and 0 < p < 1, we have p;(D) > 0 and
Yi>opj(D) =1.

A direct calculation yields the closed form
pi(D)=(1—-MN, A=p/De(0,1). (BY)

Hence, changes in D map one-to-one into changes in A: if D; < D5, then A1 > A,.

Under the spot shock, the real interest rate differential follows

AT’]D — Kspotpj, j > 0.

Under the news shock with a plateau of length M > 1 and common decay rate p,

A]EO[er] —  Knews, 1< ] <M,
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The impact response of the exchange rate satisfies

qo = ;)D(j+1)AIEO[r})].
]:

Hence,

o o
spot (i ; (i+1
qu = Kspot E D (]+1)P]1 qgews = Knews D (+ )b
= =

i’

where the sequence {b;} ;> is defined by
bp=0, b=1(1<j<M), b=p M({i>=M+1).

Define the auxiliary sequence {a;} >0 by

By construction, b; = o/ aj for all j > 0. Substituting yields
qgews = Knews Z Di(]+l)p]a]
=0

Given the common weight sequence
D)
w;(D) = D~ U+,
The impact responses can be expressed as

o0 o0
G0 = Kepot 3 wi(D), G5 = Knews 3 w;(D) aj.
=0 =0
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The ratio of impact responses can therefore be written as

R(D) — qgews _ Knews Z;o:O w](D) aj
Tt mer Dewi(D)

Using normalized weights p;(D), we obtain

R(D) = 225 Y™ (D) aj. (B10)
Kspot =0

Thus, up to the scale factor xnews/%spot, the impact ratio is a weighted average of the
nondecreasing sequence {a;}.

Define the tail sums

Po(2 j) = Y- (D).
=j

From (B9),

Po(> ) = Y(1— A)Ak = AL, (B11)
k=

Therefore, if D1 < Dj (equivalently A; > Aj), then for every j > 0,
Pp,(2]) = A1 > Ay = Pp, (> ). (B12)

That is, lowering D shifts weight toward larger horizons in the sense of increasing all tail
sums.

We now use a standard summation-by-parts identity. For any sequence {a;,};>o with

a_1 = O,
Y pi(D)a; =Y (aj—a; 1) Po(>j). (B13)
j=0 j=0

To verify (B13), expand the right-hand side and note that the coefficient on each 4; tele-
scopes to p;(D).

Because 4; is nondecreasing, we have Aaj=aj—aj 1 >0 for all j > 0. Combining
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(B12) and (B13), for any D; < D,

ZPJ D1)a ZPJ D2)a; = ZA”]<PD1(>]) Pp, (> j)) >0,
= =

since each Aa; > 0 and each tail difference is strictly positive by (B12). The final inequality
is strict because Aa; = p~1! > 0 and Pp, (> 1) — Pp,(> 1) = p/Dy — p/D; > 0. Hence,

D1 <Dy = Y, pj(Di)aj>) pi(D2)a; (B14)
j=0 j=0
Finally, multiplying (B14) by the positive constant knews/%spot in (B10), we obtain

Di<D, — R(D1) > R(Dz).

Therefore, R(D) is strictly decreasing in D for all D > 1. Since deeper markets correspond

to lower values of D, the ratio g5"®/ qSPOt is strictly increasing in market depth.
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Figure B3: Illustrative sensitivity analysis of news and spot responses

Benchmark slice:p = 0.95
T T

Model implied rafio
Equal response

Panel A. Benchmark slice at p = 0.95

Panel B. Parameter region with g > qf)p()t

Note: Panel A plots the model-implied relative impact response, g5/ q(s)pm, as the adjustment-
cost parameter ¢ varies under the benchmark persistence calibration p = 0.95. Panel B reports
the region of the admissible (p, ) parameter space in which the model-implied impact response
to a news shock exceeds that to a spot shock. Unless otherwise varied, the remaining model
primitives are fixed at the benchmark values in Bacchetta and Van Wincoop (2021): ¢ = 0.027,
b = 0.085, and v = 50. The figures are intended as qualitative sensitivity exercises rather than
quantitative IRF-matching exercises.
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