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Abstract

We analyze how tariff uncertainty affects exchange rates, motivated by the U.S. dollar’s
depreciation after the 2025 tariff announcements. Standard macro-trade models predict
that unilateral tariffs appreciate the implementing country’s currency, but we show
this result can be overturned by policy uncertainty. We build a two-country general
equilibrium model with risk-averse agents and segmented financial markets, where tariff
volatility enters uncovered interest parity through a risk-premium wedge. Higher tariff
uncertainty increases precautionary savings and risk premia, leading to immediate
currency depreciation even as tariffs rise. Quantitatively, the model replicates the size
and timing of the observed dollar depreciation episode dynamics.
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Standard models predict appreciation of the currency of the tariff-imposing country in
the case of unilateral tariffs; in reality, the US dollar has depreciated substantially since the
first quarter of 2025, when unilateral tariffs were imposed.! Figure 1a depicts changes in the
nominal Broad U.S. Dollar Index since January 2024 with dashed vertical lines marking the
U.S. election, the inauguration, and Liberation Day, respectively. As the figure shows, the
US dollar began to depreciate following the inauguration (January 20 2025), losing 1.52% of
its value until April 1, 2025 (immediately prior to Liberation Day) with an additional 1.04%
between April 1 and April 10, 2025.2 In this paper, we extend Kalemli-Ozcan, Soylu and
Yildirim (2025) (henceforth, KSY) to explain this unexpected depreciation. We find that
while changes in tariff levels are appreciationary, increases in the volatility of tariffs can be

depreciationary when households and financial intermediaries are sensitive to risk.

Such sensitivity to risk can be picked up by the UIP premium. Figure 1b shows that
the UIP premium indeed widened in 1Q2025, relative to the 4Q2024, as the US dollar
depreciated. A standard second-order log approximation to the UIP condition in the finance
literature is: log(1+ip,) —log(1+ips) = Eyflog(E41) —log(&)] + 5 Var,(log(Err1) —log(&r)),
where & denotes the nominal exchange rate, defined as the price of foreign currency in units
of home currency and ig+ (ip) is the nominal interest rate in the Home (Foreign) country.

The added volatility term in general is regarded as small noise.

We write, based on our model, the linearized uncovered interest parity (UIP) condition:
i Hit — i e = K¢ [fftﬂ — é’t] + p¢, where p; is the time-varying currency risk or the UIP pre-
mium and hat variables denote deviation from the steady state. When the Home country
imposes import tariffs with uncertainty, that is, when announced tariff rates may deviate

from ultimately implemented rates, this time varying currency risk can become quite large.?

"While we focus on the nominal exchange rate in this paper, the dollar depreciated both in real and
nominal terms. The mechanism proposed in this paper explains both real and nominal depreciation.

2We use this period to cover Liberation Day (April 2, 2025), subsequent escalation and the pause on
April 9.

3This is because, in our setup, p; is not a small Jensen’s inequality correction originating from a second-
order approximation (e.g. p; = 3 Var(log(;41) —log(€:))); instead, it is micro-founded through the interme-
diaries’ mean—variance optimization problem and is nonzero even prior to approximation.



Figure 1. US Dollar Depreciation Measures
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Note: The left panel shows month-on-month and year-on-year changes in the broad US dollar index, whereby
positive values indicate depreciation of the US dollar and negative values indicate appreciation. The figure
highlights the partial reversal of the strong 2024 appreciation in 2025. The right panel presents a decomposi-
tion of the UIP condition into three components: the interest rate differential, %H,t — %F,t; expected exchange

rate depreciation, E, [gtH — 8}] ; and the UIP premium, p;. As the UIP premium rose, the USD depreciated.

Because the depreciation occurred contemporaneously, agents expected an appreciation of the dollar, while the
interest rate differential has been relatively stable. To align the data with the timing of tariff policy changes,
we assume the first quarter of 2025 starts on January 20, 2025 with the inauguration of the president to
capture both announcements around Liberation Day and earlier tariff rate increases in the same quarter; all
other quarters are adjusted accordingly. We follow the methodology of Kalemli-Ozcan (2019) to construct the
UIP premium. The nominal broad US dollar index is sourced from FRED, and exchange rate expectations
are taken from Consensus surveys.

Interpreting this as perceptions of risk widening around tariff announcements, we extend
KSY to explain the dollar depreciation. KSY analyze the macroeconomic effects of trade
distortions within a global dynamic general equilibrium framework featuring multi-sector,
multi-country production networks with full input—output linkages and nominal rigidities
under incomplete markets. KSY show that increases in tariff rates can generate global infla-
tion and lower output, accompanied by an appreciation of the home currency. In contrast,

tariff threats—announcements that never get implemented—generate deflationary pressures

combined with a modest depreciation of the dollar after tariff announcements are reversed.

In this paper, we simplify features of KSY and introduce two additional elements: risk-
sensitive financial intermediaries and CARA utility. We assume financial intermediaries

solve a mean—variance portfolio problem over Home and Foreign bonds in segmented finan-



cial markets.* This extension allows us to analytically characterize the conditions under
which home currency depreciation can arise following announcements of home tariffs that
are uncertain in nature—that is, when agents do not know the future level of tariffs and the
range of possible future tariff outcomes widens today. Solving the intermediaries’ problem
shows that p; depends positively on the conditional variance of exchange rate movements,
scaled by a parameter x (i.e., p; = XVart(étH)), where y need not be small.> In our frame-
work, this conditional variance is directly linked to tariff uncertainty, so increases in tariff
volatility widen the UIP wedge. At the same time, greater volatility in expected tariffs acts
as an Buler equation shock for risk-sensitive households (via Var(Ci4)), inducing precau-
tionary savings. As a result, heightened uncertainty about future tariff policy can generate
contemporaneous currency depreciation via these two channels even as tariff levels rise. This
modeling approach aligns well with reality, as the Liberation Day announcements generated
shocks not only to tariff levels but also to tariff volatility, with both trade policy uncer-
tainty and broader economic policy uncertainty indices peaking around the announcement,

as shown in the Supplementary Appendix.

1 Model

We develop a simplified two-country, one-good version of KSY to illustrate the mechanism
through which tariff uncertainty can generate a depreciation of the dollar. Relative to KSY,
we feature an endowment economy and monetary policy is simplified by fixing the aggregate
price level (CPI). In addition, we assume symmetry and set both the intra- and inter-temporal
elasticities of substitution to one. We further assume that only home households exhibit

CARA utility. Finally, we introduce financial intermediaries that solve a mean—variance

4CARA utility and segmented financial markets are absent in KSY, which features incomplete financial
markets.

5In our stylized setup, we assume investors are sensitive to the price of risk given by the variance term,
but not to the quantity of risk. In SA, we present the more general case in which the level of outstanding
debt enters into p;.



portfolio optimization problem. Under these assumptions, the five-equation system in KSY
collapses to a tractable set of equilibrium conditions that capture the key mechanisms of

interest. Full derivations are provided in SA.

When a shock occurs, we track changes in variables as percent deviations from their
steady-state values, denoted by a caret (7). Lack of time notation for a variable denotes
steady-state level (e.g., Ry (Rp) is the steady-state level of the gross nominal interest rate
for the Home (Foreign) country). Steady-state unconditional moments (e.g., variances) are
evaluated at the ergodic distribution, i.e., under non-zero volatility. pg, (pr:) denotes the
price of Home (Foreign) goods produced and consumed domestically (abroad). & is the
nominal exchange rate and real exchange rate (since aggregate price levels are fixed) where
an increase corresponds to a depreciation of the home currency. VH,t is the net debt position
of the Home country, inclusive of interest payments. CA’H’t and CA’Fﬁt denote consumption by

Home and Foreign households. (1 — ) captures home bias in consumption.

Definition 1. An approximated equilibrium comprises 8 sequences
{PrisDris Etyimg, tre, Virg, Cry, Cra b2 such that, given exogenous variables {7, 07}°,, the

equations (1)-(8) hold:

Euler equations with Home country exhibiting CARA utility:

A A ~ 1 A A A ~
(E:Chit1 — Cuy) = tmys + évart(ct—&-l), (ECrig1 — Cryt) =ipy. (1-2)
\—,2_/
noy

Aggregate price level with policy stabilizing aggregate price levels in both countries:

0= (1= pue+7E+pre+7), 0= (1—7)prs +7Pre — &) (3-4)



UIP condition holds with a wedge that depends on the variance of the exchange rate:

zH,t — %F,t = E, [é‘t—i—l — é‘t] + Xvaft(gtﬂ) (5)
2

Goods market clears for each country in both periods:

(1—7) (éHt - ﬁHt) + v <C'Ft + gt - f’Ht) =0 (6)
Y (éHt —& - PRt — 7A_t> + (1 —7) (éFt — ﬁF,t) =0 (7)

Balance of payments equation is given by:
R;[1VH,t =Viai1—7 [(CF,t +&) — (Cuy — %t)] (8)
The model features two shock variables: 7; and 62. The first is a one-time shock to the
level of tariffs, expressed as a deviation from the steady state, with 7, ~ N(0,07 ;). We
allow the variance of 7; to vary exogenously over time, which constitutes the second shock.
Importantly, our timing convention assumes that the variance of shocks at time ¢ 4 1 is
known and determined at time ¢. This structure captures tariff uncertainty: the range of

possible future tariff realizations widens today. We consider one-time shocks to both the

level and the variance of tariffs.

Our model is largely linear, with the exception of terms involving variances. We there-
fore perform a second-order approximation and simplify cross terms that are quantitatively
negligible. As shown in SA, our setup and timing convention allows us to approximate the
variance of the response of endogenous variables. We solve the model to obtain the policy
functions for CA’Hﬂg and & as a function of 7. Since 7 is the only source of uncertainty, the

conditional variances can be approximated as Var,(Cy ;1) & no? and Vary(E41) ~ ko7,



where 1 and k are given by the squares of the coefficients on 7;,; in the respective policy
functions. This yields a system that is linear in the shock variables. We solve the model using
the method of undetermined coefficients. We find that tariff level shocks are appreciationary
(captured by the first term below), whereas shocks to tariff volatility are depreciationary

(the second term below).

[

&= ((Ry' —3) (1 =29 —§) 7+ Ry (1 =29)" (n + k) +

~
<0 >0

Higher tariff uncertainty induces precautionary saving behavior, as it effectively serves as
an Euler equation shock (e.g., similar to a patience shock). This increase in precautionary
savings reduces current demand and leads to a depreciation of the home currency, because
under home bias, each country consumes a larger share of its own goods and a decline in
domestic demand reduces relative demand for the Home country’s goods. Simultaneously,
higher policy volatility induces financial intermediaries to demand a higher risk premium,
(e.g., similar to a country risk shock or financial intermediation shock that widens the UIP
premium). All else equal, this additionally generates depreciation pressure while reducing

aggregate consumption in the Home country relative to the Foreign country.

When both shocks (tariff levels and tariff volatility) are present, the overall effect on the
exchange rate is ambiguous. When the sensitivity to tariff volatility in the Euler equation,
captured by 7, the sensitivity of investors to tariff-related volatility «, and the underlying
volatility of tariffs captured by o; are sufficiently large, it is possible for tariff volatility
shocks to yield depreciation even at the same time as a tariff hike. Thus, whether apprecia-
tionary forces from tariff levels or depreciationary forces from tariff volatility dominate is a

quantitative question, which we turn to next.



2 Data and Construction of Shocks

We obtain all tariff data from WTO-IMF Tariff Tracker. The final implemented tariffs are
obtained as of October 17, 2025 and differ substantially from those announced on Liberation

Day. Subsequent changes in implemented tariffs after this date are negligible.

To compute the standard deviation of tariffs, we compile all tariff-related events, including
announced and threatened tariffs, from the Trade Compliance Resource Hub.” We then
compute the standard deviation across all distinct tariff rates reported in this dataset, which
yields a value of 43.9%.8 This measure captures the extent of policy uncertainty, including
erratic announcements, such as the proposed 125% tariffs on China, which we believe played
an important role in amplifying tariff uncertainty. We additionally construct a time series
of tariff volatility from these data. For each date, we compute the standard deviation of all
tariffs that have been announced or threatened up to that point in time. Tariff volatility is
72% during the first quarter of 2025, declines to 60% by the end of the second quarter, and

falls further to 49% by the end of the third quarter.’

3 Quantitative Exercise

We feed two shocks into the model: a level shock to tariffs and a volatility shock. Specifically,
the level of tariffs increases by 18.9 percentage points, while the variance of tariffs rises by

72.1 percentage points relative to their steady-state values.!® Both shocks are introduced

Chttps://ttd.wto.org/en/analysis/tariff-actions, last accessed on October 17, 2025.

"https://www.tradecomplianceresourcehub.com/2025/12/11/trump-2-0-tariff-tracker/, last
accessed on December 27, 2025.

8We also calculate the standard deviation of all implemented tariff rates (as reported in Table A.1 of
SA), which yields a value of 5.4%. In another approach, for each country—HS6 product pair with nonzero
import values in 2024, we compute the standard deviation of implemented tariffs over time which yields the
standard deviation of 8% at the beginning of the year and 34.9% around Liberation Day. We used these
measures for robustness purposes.

90ur tariff volatility measure follows a similar path to the Trade Policy Uncertainty indices shown in SA.

10The 18.9 percentage point tariff level shock is calculated as the difference between April 9 and January 1
effective tariff rates.


https://ttd.wto.org/en/analysis/tariff-actions
https://www.tradecomplianceresourcehub.com/2025/12/11/trump-2-0-tariff-tracker/

as one-time innovations. As noted above, the analytical solution yields exact coefficients for
r and 1 dependent on model primitives like v. Based on KSY, we calibrate the home-bias
parameter to v = 0.0708, equal to the foreign expenditure share in U.S. final consumption.
As detailed in SA, the UIP wedge contains a risk sensitivity parameter, x; we calibrate this
to match the deviation of the UIP wedge from the last quarter of 2024, which we treat as

the steady state as shown in Figure 1b. !

Figure 2. Exchange Rate Responses to Tariff Level and Volatility Shocks
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Note: Figure 2 shows the model-implied responses to shocks in 7, and o?. Panel (b) additionally compares
the model-implied dynamics with the observed exchange rate response under evolving tariff volatility.

Consistent with the model’s predictions, Figure 2a shows that tariff level shocks are
appreciationary, whereas increases in tariff volatility are depreciationary. In particular, the
level shock generates a 2.6% appreciation of the exchange rate, while the volatility shock
leads to a 2.3% depreciation. These numbers are highly sensitive to parametrization and
assumptions; the model here is a parsimonious one.!? With that caveat, this exercise shows
that there are two competing pressures from the introduction of tariffs in the first quarter of

2025. One that raised the level of tariffs, and thereby created appreciationary pressure and

HUNotably, exchange rate volatility varies considerably across time horizons and currency measures. The
volatility of the dollar—euro exchange rate (broad dollar index) between April 1 and (i) June 30 is 36% (16%);
(ii) October 1 is 27% (11%); (iii) December 1 is 23% (10%).

12For example, persistence (and perceived persistence) of the shocks matter significantly, as explored in
KSY. If agents expect tariffs not to persist, the appreciationary effect of tariff levels can be dampened.
Conversely, if tariff volatility is persistent rather than transitory, its depreciationary effect can be amplified.



another that widened the range of possible future tariffs leading to depreciationary pressure.
These pressures are large enough that under different parametrizations and with a more
detailed model, one can match more closely the path of the observed exchange rate. With
differing elasticities of substitution and parameter asymmetry across countries, as in KSY,
the appreciationary impact of tariffs can be muted to the point that the volatility shock’s

depreciationary impact sufficiently exceeds the appreciationary impact of tariffs.

Our baseline model features one-time volatility shocks with constant loadings. We next
consider the impulse responses resulting from a series of volatility shocks that reveal them-
selves in successive periods. We use time-varying tariff volatility series and feed this series
into the model as a sequence of one-time volatility shock, in the spirit of the tariff-threat
shocks studied by KSY. We construct a cumulative IRF from these successive shocks and
compare the model-implied dynamics to the percent deviation of the quarterly Nominal
Broad U.S. Dollar Index from its 4Q2024 level. Figure 2b depicts the path of the exchange
rate following these successive volatility shocks. Nearly half of the exchange rate response

on impact in the first quarter of 2025 can be explained with the volatility shock.'?

4 Conclusion

We study how tariff uncertainty affects exchange rate. While standard models predict that
tariffs lead to currency appreciation, we show that this result can be overturned when tariff
policy uncertainty increases. Uncertainty reduces demand for goods and dollars and gener-
ates a risk-premium wedge that weakens the currency of the tariff-imposing country. Our

quantitative results can account for a sizable share of the observed dollar depreciation.

What do these results imply for “exorbitant privilege”? USD dominance rests on its

functional advantages, network effects, and its perceived safety as a store of value. These

13The broad dollar index (and against euro) depreciated between April 1 and (i) April 10 around 1-2%,
(ii) June 30 by 5% (9%), (iii) October 1 by 4.8% (8.5%) (iv) December 1 by 4% (7.5%).

10



can come in question due to major policy errors, including uncertain trade policies, that may

accelerate an erosion of confidence already underway (Rogoff, 2025).

Trade policy uncertainty is not merely a second-order feature. Incorporating uncertainty
(Akmer, Kalemli-Ozcan and Queralto, 2022) into macro models is essential for understanding

exchange rate movements during periods of geopolitical instability.

11



Supplemental Appendix
Global Trade, Tariff Uncertainty and the U.S. Dollar

Sebnem Kalemli—@zcan, Can Soylu and Muhammed A. Yildirim

A Additional Figures and Table

Figure A.1. Nominal Broad US Dollar Index
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Note: The broad U.S. Dollar index since January 1, 2021. Source: FRED.



Figure A.2. US Dollar Depreciation Measures
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NotE: Positive values indicate depreciation of the US dollar and negative values indicate appreciation. The
left panel shows month-on-month and year-on-year changes in the broad US dollar index, highlighting the
partial reversal of the strong 2024 appreciation in 2025. The right panel shows USD-EUR depreciation,

where the depreciation pattern is more pronounced. SOURCE: FRED.



Table A.1. U.S. Dollar Depreciation/Appreciation

Broad US Dollar Index USD-EUR
Date MoM (30d, %) YoY (365d, %) MoM (30d, %) YoY (365d, %)
2025-04-01 1.4 -3.8 3.8 0.6
2025-04-02 1.0 -3.9 3.5 0.9
2025-04-03 2.6 -2.9 4.9 2.1
2025-04-04 0.5 -3.9 2.3 1.4
2025-04-07 -0.6 -4.5 0.5 0.7
2025-04-08 -0.6 -4.6 0.5 0.5
2025-04-09 -0.3 -4.6 1.9 1.7
2025-04-10 0.8 -2.7 24 4.2

Note: Positive values indicate depreciation of the US dollar; negative values indicate appreciation. Source:

FRED.



Figure A.3. Measures of Policy Uncertainty
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Note:  Trade and economic policy uncertainty indices of Baker, Bloom and Davis (2016) and Caldara
et al. (2020) from January 2024 to October 2025. Both series rise sharply around the Liberation Day tariff
announcements and remain elevated afterward. Although some uncertainty dissipates, each measure stays

above its level from the prior year.



Table A.2. U.S. Weighted Average Implemented Tariff Rate

Date Tariff (%) | Date Tariff (%)
1-Jan-25 2.5 23-Jun-25 15.6
4-Feb-25 3.9 30-Jun-25 15.6

4-Mar-25 11.7  |1-Aug-25 15.6
7-Mar-25 6.3 6-Aug-25 15.8
12-Mar-25 7.4 7-Aug-25 17.0
3-Apr-25 8.5 27-Aug-25 174
5-Apr-25 12.2 1-Sep-25 17.4
9-Apr-25 21.4  |8-Sep-25 17.3
3-May-25 23.0 16-Sep-25 17.2
14-May-25  13.8 1-Oct-25 17.2
4-Jun-25 15.5

Note: Table A.2 reports the average U.S. tariff rates between January 1, 2025 and October 1, 2025. We
downloaded the tariff data from WTO and IMF (2025) as of October 17, 2025, at the HS-6 level of classifi-
cation. To compute the average U.S. tariff rate, we use 2024 import weights to aggregate tariff rates across

products.



Figure A.4. Tariff Threats - not implemented and future implementation uncertain

Note: Figure A.4 visualizes tariff threats between January 20, 2025 and December 24, 2025. The data for
the tariff threats, implementations, and planned implementations were compiled from three main sources.
The core of the data is from the Trade Compliance Resource Hub Trump 2.0 Tariff Tracker (https: // www.

tradecomplianceresourcehub. com/ 2025/ 06/ 27/ trump-2-0-tariff-tracker/#updates ). It presents
a list from Reed Smith’s International Trade and National Security team that tracks the latest threatened and

implemented U.S. tariffs.
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https://www.tradecomplianceresourcehub.com/2025/06/27/trump-2-0-tariff-tracker/#updates

Figure A.5. Decomposing the UIP Condition and Excess Currency Returns
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(b) UIP and Excess Currency Returns

Note: Figure A.5a plots the components, whereas Figure A.5b plots the UIP premium calculated with Con-

sensus survey data and realized excess currency returns. All calculations are for dollar vs euro. We use the

conwvention of Kalemli-Ozcan (2019) and Kalemli-Ozcan and Varela (2021) while constructing UIP premi-

ums, where the latter paper also links the UIP premium to policy uncertainty. To capture the timeline of tariff

policy changes, in this figure and throughout the paper, we calculate quarterly figures with the first quarter

of 2025 starting on January 20, 2025 with the inauguration and move each quarter by 20 days accordingly.

With this definition of quarters, we are able to capture both Liberation Day announcements and the major

tariff rate increases in February and March 2025 in the same quarter.



B Model Appendix

Our model is a stylized two-country version of KSY, whereby the supply side of the economy
is simplified to an endowment economy under flexible prices. It corresponds to the version of
the model in Section 4. To that baseline, we add risk-sensitive households (via CARA utility)
and risk-sensitive financial intermediaries (via a mean-variance optimization problem). This

document is intended to serve as a standalone derivation of the stylized model.

The model leads to higher precautionary savings and UIP premium. Both of these,
in turn, lead to a decline in demand for the dollar, which is consistent with the behavior
observed around the Liberation Day announcement, as documented by Jiang et al. (2025).
An alternative mechanism is proposed by Itskhoki and Mukhin (2025), who argue that
when the tariff-imposing country has a negative net foreign asset position (as in the case of
the United States) and its liabilities are denominated in domestic currency while its assets
are denominated in foreign currency, an improvement in the trade balance can require a
depreciation of the domestic currency. Such a depreciation reduces the real value of liabilities

while increasing the value of foreign assets.

B.1 Set-up

Timing and countries. Home (subscript H) and Foreign (subscript F') have representative
households. Each country is endowed with its own tradable good, yg; and yr;. One-period

nominal discount bonds in each currency are traded internationally.

Preferences and intratemporal aggregator. Each household consumes a CES bundle

of Home and Foreign Goods:

0

0— 0—
N 7 |0t

1 1
) CH,t = (1_’7H) CH,HJS_’_,YH CH,F,t y 0> 0, 0 7é 1.

max E
{CH,txcH,H,t,CH,F L}

> B u(Chy)
t=0




(Home bias parameter 1 — vy € (0, 1); Foreign reliance on Home is 1 — yp.)

Given home-currency good prices py m+ = prt, Pu rt, the unit-expenditure (CPI) index

and Hicksian demands are

1

- P 0 —0
Py = [(1—7H)p}{,t9+%1 p}{j}t U e = (1-m) (pH’t> Cus, Curt=7mH <pg;;t> Cht-

Py

Foreign utility maximization, CPI Pr; and demands cg i+, cp ¢ are defined analogously with

prices in Foreign currency pr p+, Drs.-

Law of One Price, tariffs and exchange rates. Let &£ be the nominal exchange rate

(Home currency per unit of Foreign currency). For each good,

_ DPHy .y
PrHt = —g PHFt = CtPEiTt
t

where 7; is a gross import tariff rate imposed by the home country on the foreign country.

The gross tariff rate is a random variable, whereby 7, = €™ and 7 is independently and
identically distributed following a normal distribution: 7; ~ N(0,0% ;). We allow for the
variance of 7; to exogenously vary across time. Notably, we choose the following timing
convention. The next period’s tariff shock depends on a variance term that is known today:
Var,(7,41) = o2. We do this for notational ease in capturing uncertainty. In our stylized
model, to capture uncertainty, we will consider one-time changes in o7, which will impact

next period’s state variable, 7;. That is today uncertainty increases about tomorrow’s tariffs.

Home and foreign budget constraints with nominal bonds.

Vi
Py Cry+ Vi1 = DuiYms + R Ly,
Hit
VE
PriCrt 4+ Vii—1 = Drsyrs + L
Rpy



where Vi and Vi, are nominal bonds denominated in local currency and 7} are lump-sum

transfers to rebate households for tariff revenues.

Policy. Let us assume monetary policy in the two countries, perfectly stabilizes the aggregate

price level such that Py, = Ppy =1 V.

B.2 Households’ Problem

The Home household maximizes expected discounted utility over an infinite horizon subject

to a sequence of nominal budget constraints:

{Cm,e,Vi 1 }520

max Eo Z Biu(Cry)
t=0

Virs
st. PuCui+ Vi1 = DuiYms + + T

Rm

for all ¢ > 0, given initial debt Vi _;.

The Lagrangian is

L= EOZBH[ (Che) +>\Ht<thyHt_PHtCHt_

o))

FOCs with respect to Cy; and Vi,

oL ,
aCH,t u (CH,t) - )\H,tPH,t =0,
oL At
: — BrEJ\ =0.
T T OnEAen]

Since policy perfectly stabilizes the aggregate price level we obtain the following Euler

equation:

U/(CH,t) = BHRH,t ]Et[u,(OH,t—i-l)] .
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Using the CARA form, u/(c) = e,

e Ot = 5HRH,t E, [e_acH’tH} .

Since uncertainty is driven by tariff shocks, in line with our second-order approximation

detailed below, Cp ;41 is approximately conditionally normal,

Chis1 | Fr = N(E:Cris1, Var (Cryii1)).

Then

E, [e’aCH’t“] = exp(—a E:Ch i1+ %OczVart(CH,tH)) )
So the Euler equation is:

1 2
e oCHe — ﬁHRILte( OB Crt 1+ 502 Var(Crrii))

1
a(ECH, t4+1—Ch,t)— 502 Vary (Ch t41)
6( 2 ) = /BHRHJ'

Taking logs:

a(EChys1 — Cruy) = n(BuRuy) + %042vart(CH,t+l)-

We shall assume that the foreign household, has CRRA utility instead of CARA utility.

The foreign household’s problem then yields:

1= BFRF,t Et

(CF,t+1 ) -
Cry

11



B.3 Relative Demand Conditions

Standard CES structure yields the following expressions:

1 -9
CgHt L —7H ( PH >
CH,Ft YH PH Fit

-0
CrHt  VF (pF,H,t>
CFFt L —r DPFt

B.4 Intermediaries’ Problem

Redefine bond variable inclusive of interest payments. Intermediaries solve a mean-variance

optimization problem:

Xt
max Etﬂ'H,tJrl - = Vart(WH,tH)
Va,t,VEt 2

subject to the resource constraint at ¢,

Vier  Vag
0=&—- +—=,
tRF,t Ry

and with profits (in Home currency) realized at ¢t + 1,

i1 = Vg + Eq1 Vg

Using the constraint to substitute out Vi, = —RH,tStV%’i, we obtain

RH,t)

THt+1 = VEe <5t+1 - & 7
Pt

12



Therefore, the Lagrangian can be written as

Ly =E, [VF,t <5t+1 — & ’ ﬂ - %(VF,t)Q Var, <<€t+1>;

where x; > 0 is an aversion to risk. First order condition (interior) yields:

B Rizg
0= Et[<5t+1 - & RF,t )} - Xt(VF,t) Vart(&f—&—l)v (B-Q)
Ruy
= & Ry = Ei[€i11] — xe(Vpe) Var(€41) (B.3)
t

Dividing both sides by &;:

Ry, E, [5t+1] Vi

pu— - ’ V g
Rr. g, Xt g, art( t+1)

Rearranging:

Ry E, [5t+1] Eit
= — Vi€, V. —
RF,t g, Xt FtCt ary g,

——
Quantity of Risk =~ —or
Price of Risk

Ry,  Ei&i44] Rp, Eim
S Vips B\, S
Rpy & XV Ry att &

This yields a UIP condition with a deviation based on the quantity of risk (based on the
open position of intermediaries) multiplied by the price of risk (variance of depreciation).
In the usual interpretation, with Rg; > Rpy, Vry < 0 as intermediaries borrow in foreign
currency (short foreign bonds) and lend in home currency (long home bonds), so as variance

increases the UIP wedge increases.

Let us suppose risk aversion is such that y; = Xf;ﬁ:ﬁ. For the stylized model, this
allows us to simplify the last equation above into an expression with a convenient risk

premium expression, p;, which is not sensitive to the quantity of risk and instead is only

13



sensitive to the price of risk:

Ruy  E&44] €1
El — V
Ree & O\
——_———
Pt

We assume that the intermediation profits are transferred to the foreign household.*

B.5 Equilibrium Definition

An equilibrium comprises 8 sequences {pu+, prt, &, Rty Rie, Ve, Cre, Cre}ioy such that

for a given sequence of exogenous variables {7, ym+, Yrt}i2,, equations (B.4)-(B.11) hold:

e Fuler equations:

1
(ECry1 — Cry) = n(BuRpy) + §a2vart<OH,t+1) (B.4)
CF t+1 ) -
: B.5
(G- (B.5)

e CPI equations with price level substituted out:

1= ﬁFRF,t Et

1= [(1 — Yu) pjltljttg +vu (& pF,tTt)lie} (B.6)
1-60_ 1
L= [(1 — ) pret T+ (%) } B (B.7)
t
e UIP condition:

Ry B[] i
- = Vi — B.8
Rpy & +xvare & (B.8)

14We make this simplification for analytical simplicity and quantitatively this does not make a significant
difference as noted in Kekre and Lenel (2024).
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e Goods market clears for each country in both periods

—9
pr\~? PH
=(1- — Chs+ (—) C B.9
Yt = (1 —vm) ( 1 ) Ht T VP g, Fi (B.9)
EpraTy - pr Y
Yrt = VH ( 1’ ) Chi+ (1 —1r) <T> Cry (B.10)

Vi
~ = Vg1 — NX
Ros Hit—1 t
= Vii—1 — PHCrH + PR ECH R
PH - EpreTy -6
= Vui-1—puiVF (?) Crt +pri&yr (T) Chy (B.11)
t

B.6 2nd Order Approximation

Let us assume that the endowment is fixed and let us use the Cole and Obstfeld (1991)
parametrization o = § = 1.1 When the two countries are different in size, so even if home
bias parameters are the same trade can be unbalanced at the steady state. To achieve this,
in the general derivation, we normalize home country’s consumption Cy = 1 and let Cr be
some constant (i.e., the rest of the world can be larger). Later we will assume symmetry for

the stylized model.

We conduct a second-order approximation around a steady state with unconditional
moments evaluated at the ergodic distribution. Hat variables denote deviation from this

steady state:

15When # = 1, the consumption price basket becomes a Cobb-Douglas function that is exactly log-linear.
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B.6.1 Steady State
e Euler equations:

1 1 2
hl(ﬁRH) = —50'3 — RH = Bﬁleiﬁ%

Rrp = B

We'll assume in our work that volatility is small enough that the steady-state gross

interest rate is greater than 1: Ry = 5;116_%03 > 1.

e All prices and exchange rate will be 1 at the steady state:

e UIP condition:

Plugging in what we know from the Euler equation we can show how the endogenous

volatility of the exchange rate is related to the endogenous volatility of consumption:

1 152
RH 2 BH e 20'c

- =1l+xoe=—F75—
RF I BFI
Importantly, 02 and o2 are a function of the volatility of tariffs, o2, at the steady state.

For the existence of a steady state, with a constant exchange rate, we assume that Sy

and [r are such that the equality above holds.
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e Goods market clears for each country in both periods

yg =14+ v5(Cp —1) =1+ NX
ﬂ—/

NX

e Balance of payments equation

v
R—H =V —vuCr¢ +vu
H
=V —vu(Cpz — 1)
W
NX
Vy -
T _ v, — NX
Ry "
Ry -
Vg = NX
T Ry —1

These expressions demonstrate that setting the relative size of the countries with C'r is
equivalent to setting net exports, which helps determine size of steady-state endowment and
debt. If two countries both allocate 10% of their consumption to foreign goods, but one of

them is twice the size of the other one, the larger country will be a net importer.

B.6.2 Approximation

Given the parametrization, with a = # = 1, the model is already highly linear except for the

variance terms, so we shall focus on those. 6

There are two key variances in the model Var,(Cy;) and Var, (‘gtg—:l) Any variable can

be expressed as the steady-state value multiplied by percent deviation: X; = X (1 + Xt)

16We assume near equivalence of log deviation and percent deviation from the steady state. Additionally
with consumption and prices normalized to 1, many terms can be converted into hat variables by taking
logs.
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Then we can write:

Var(Cy1) = Var(C(1 + Cyyq))

= Var(ét+1)

1+c‘:'t+1
1+&:

Var, @ = Vary, 1+—5tA+1
gt 1 +gt

Similarly, since log < ) ~ €t+1 —&and e ~ 1+ x, so we have:

With these the Euler equation and the UIP condition read as follows:

. . . 1 .
(E:Cris1 — Chuy) =t + Evar(ot—i-l)

%H,t - EF,t =E, [étﬂ] - gt + x Var; <£t+1>

We have a system with three state variables: 7, Vt,l, o?. With a second order approx-
imation, every endogenous variable, Z; (e.g., including é't+1 and ét+1 ) will be some linear

and quadratic function of the state variables:

. . - 2 2 9 2\2
Ty =arTy + aaVip 1+ azo; +aay +asVig, o + ag(oy)

AT A 2 - 2
+ arTy V-1 + agTio; + agVy 10y,
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Iterating one period forward:

. A Y 2 92 9 2 3\2
Tip1 = a1Tyq1 + a2V + azop | + as7i ) + CL5VH¢ + a6(0t+1)

P . 9 S
+ arTi 1 Vi + agTyp107 ) + agVi o7, .

Let us assume that we are interested in one-time increases in uncertainty, so 0,1 ; = 0Vj >

0 and this is known by agents. If the variance of 7, is o2, then

N A A2 A 2 A 2
Var,(#;,1) = Var, <a17't+1 + 4Ty + arTe1 Vi + ath+1O't+1>
= Var,( (a1 + Vi) For + aa??
= varg| (a1 + arVy) T + aaTiy

¥ 2 2 2 4
= (a1 —|—a7VH,t) o, + 2a;0;

We shall assume o; < 1. Given this, for small shocks, higher order terms will be near
zero (i.e. (a7VH,t)20t2 + 2a30} ~ 0. That is we choose to focus on a variance that is only
a function of the exogenous variance of 7;, and simplify away the endogenous time-varying
component.’” With that, the variance term will be directly a function of the dependence of
the endogenous variable on 7;: that is we have Vary(#y,1) &~ a?s?. With that we can define

the approximated equilibrium as follows:

An approximated equilibrium comprises 8 sequences {pm ¢, Drt, Ets ity irt, Vires Cre, Cre}ido

such that, given exogenous variables {7, 07 }3°,, the following equations hold:

e Euler equations:

(EtéH,tJrl — éHt) = %H,t + no} (B.12)
(EtOF,t+1 — éF,t) = %F,t (B.13)

1"That is via the aﬂAfH,t term, there could otherwise be endogenous time variation in how the variance of

C’t+1 and €t+1 depends on the underlying variance of tariffs. We assume that in our model and context of
shocks, this is small enough to simplify away.
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e CPI equations with price level substituted out:

0=(1—=7u)Pus+vu (fcjt + Dre + ) (B.14)
0= (1= 7p) prs + e (Prs — &) (B.15)

e UIP condition with a wedge that endogenously widens as outstanding debt increases

and as volatility increases:

iy — i = Biliyy — & + o? (B.16)

e (Goods market clears for each country in both periods

0=(1-g) (C’Ht — ﬁH7t> +v5CF (éF,t +& - ﬁH,t) (B.17)
0="F <C’Ht — & — Py — ﬁg) + (1 —vr)CF <éFt - ]5F,t> (B.18)

e Balance of payments equation with YA/HJ as net debt of the home country:!8

Vit = RuViy1 — 2 |Cr(Cry + &) — (Cre — 7)) | + ims (B.23)

For the analytical simplicity of the stylized model, let us additionally assume symmetry (i.e.

18The derivation is as follows:

-0 -0
Vi & T
Tt vy, — PHtVF 2:2 Cri +pri&evm ZEPRT Ch (B.19)
Ry & 1
Vu - - - A 4 A .
E(VH,t —im¢) = VaVai—1 — (’YHCF(CF,t +&) —vu(Cry — Tt)) (B.20)
- P - Ry A 4 A R
(Ve —tme) = RagVii—1 — E (’YHCF(CF,t + &) —vua(Cryt — Tt)) (B.21)
) ) Ry —1 A AN
Vs = ReVHi—1 — IlifX VH (CF(CF,t +&)— (Cry — Tt)) +ime (B.22)
\q’:—/
where the last two lines follow from Vg = Rg’j T NX.
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setting vy = yr = ) and consequently an initial position of zero debt. Then equilibrium

conditions read as follows:

An approximated equilibrium comprises 8 sequences {pm ¢, Prt, Ets ity ik, Vires Cre, Cre}idy

such that, given exogenous variables {7, 07 }9°,, the following equations hold:

Euler equations:

(EtéH,t+1 — éH,t) =iy +no} (B.24)
(ECryi1 — Cry) = 5y (B.25)

CPI equations with price level substituted out:

0=(1—7)pm:+7 (ét + Dre + ) (B.26)
0=(1—7)pre + 7P — &) (B.27)

UIP condition with a wedge that endogenously widens as volatility increases:

%Hﬂf — %th = Ettc:‘t_i_l - (C:‘t + /iO't2 (B28)

Goods market clears for each country in both periods

0=(1-7) (éHt - ﬁHt) +7 (éFt +& — ﬁHt) (B.29)
0= (Cra— & —pre—#) + (1 =) (Cre — bre) (B.30)

e Balance of payments equation with VHyt as net debt of the home country:

R iy = Virer — [(C*F,t + &) — (Cy— @)] (B.31)
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C Data and Code Availability

All data and code are available upon request.
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