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Abstract

We use a general open-economy wedge-accounting framework to characterize the set
of shocks that can account for the major exchange rate puzzles. Focusing on a near-
autarky behavior of the economy as a conservative limiting case, we show analytically
that all standard macroeconomic shocks — including, productivity, monetary, government
spending, and markups — are inconsistent with the broad properties of macro-exchange-
rate disconnect. News shocks about these future macro-fundamental shocks generate
plausible exchange rate properties, however, show up prominently in contemporaneous
asset prices, thus violating the finance-exchange-rate disconnect. Furthermore, interna-
tional shocks to trade costs, terms of trade and import demand, while potentially consis-
tent with the disconnect properties, do not robustly generate the empirical Backus-Smith,
UIP and terms-of-trade properties. In contrast, all exchange rate puzzles can be gener-
ated by financial shocks, provided they are transmitted via shifts in demand of foreign

investors for home-currency assets.
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1 Introduction

Exchange rate disconnect is among the most challenging and persistent international macro
puzzles. While this term narrowly refers to the lack of correlation between exchange rates
and other macro variables, the broader puzzle is more pervasive and nests a number of addi-
tional empirical patterns, which stand at odds with conventional international macro models.
This includes: First, the Meese and Rogoff (1983) puzzle that nominal exchange rates follow a
volatile near-random-walk process and are not robustly correlated, even contemporaneously,
with macroeconomic fundamentals.! Second, the PPP puzzle with real exchange rates mov-
ing almost one-to-one at most frequencies with nominal exchange rates (Rogoff 1996). Third,
the Backus and Smith (1993) puzzle about a negative correlation between exchange rates and
relative consumption, which contradicts the standard risk sharing logic. Fourth, the Forward
premium puzzle about the deviations from the uncovered interest parity (UIP, Fama 1984). Fi-
nally, the financial disconnect puzzle that emphasizes the lack of correlation between exchange
rates and asset prices (see e.g. Brandt, Cochrane, and Santa-Clara 2006).

In our previous work, we argue that introducing a currency demand shock to an other-
wise conventional open economy model simultaneously solves all these puzzles (Itskhoki and
Mukhin 2021a). The results are robust to different microfoundations of this financial shock
and to the alternative general equilibrium structures ranging from international RBC model
to sticky-price open economy.” However, this leaves open the question whether there are al-
ternative shocks that can explain empirical patterns. There is no lack of potential candidates
in the literature: persistent monetary and productivity shocks with a strong news component
about future realizations (Engel and West 2005, Corsetti, Dedola, and Leduc 2008, Chahrour,
Cormun, Leo, Guerron-Quintana, and Valchev 2022), relative productivity shocks in tradable
and non-tradable sectors (Benigno and Thoenissen 2008), idiosyncratic income shocks across
households (Kollmann 2012), discount factor shocks (Stockman and Tesar 1995, Eaton, Kortum,

'Note that we emphasize aggregate macroeconomic variables, such as GDP, aggregate consumption and over-
all CPI inflation. Macro exchange rate disconnect does not imply a lack of exchange rate correlation with all
variables, as exchange rates may well, and even mechanically, correlate with trade prices and quantities in in-
ternational goods and financial markets. There are also non-trivial conditional correlations with some aggregate
macroeconomic and financial variables (Burstein and Gopinath 2012, Alessandria and Choi 2021, Gopinath, Boz,
Casas, Diez, Gourinchas, and Plagborg-Meller 2020, Jiang, Krishnamurthy, and Lustig 2021, Lilley, Maggiori,
Neiman, and Schreger 2022, Fukui, Nakamura, and Steinsson 2023).

2Models of financial shocks include both exogenous UIP shocks (see e.g. Devereux and Engel 2002, Kollmann
2005, Farhi and Werning 2012), which can be viewed to emerge from exogenous asset demand following Kouri
(1976, 1983), and a variety of models of endogenous UIP deviations include models with incomplete information,
expectational errors and heterogeneous beliefs (Evans and Lyons 2002, Gourinchas and Tornell 2004, Bacchetta
and van Wincoop 2006, Burnside, Han, Hirshleifer, and Wang 2011), financial frictions (Adrian, Etula, and Shin
2015, Camanho, Hau, and Rey 2018), habits, long-run risk and rare disasters (Verdelhan 2010, Colacito and Croce
2013, Farhi and Gabaix 2016), as well as models of segmented financial markets Jeanne and Rose (2002), Alvarez,
Atkeson, and Kehoe (2009), Gabaix and Maggiori (2015), Itskhoki and Mukhin (2021b).



and Neiman 2015), long-run risk (Colacito and Croce 2011), and shocks that manifest them-
selves as the labor wedge (Karabarbounis 2014). Equally important, there is a question about
what kind of financial shocks can generate volatile and disconnected movements in exchange
rates without a strong impact on other financial market variables.

In this paper, we address these questions, refine the set of potential candidates for financial
shocks, and show that they are not only sufficient to solve the exchange rate disconnect, but
are also necessary. Our work builds on the seminal contribution of Obstfeld and Rogoft (2001)
who show that home bias is crucial to solve many international puzzles (mostly unrelated to
the exchange rate disconnect). Leveraging this insight, we consider a near-autarky behavior
of the economy, and require that the shock process produces a volatile exchange rate behavior
with a vanishing effect on the economy’s aggregate quantities and prices, as the economy be-
comes closed to trade. Indeed, in the limit of the closed economy, any exchange rate volatility
(real or nominal) should be completely inconsequential for allocations. Not surprisingly, pro-
ductivity and monetary shocks, as well as the majority of other shocks, violate this intuitive
requirement. This explains why standard open economy models fail to generate the exchange
rate disconnect. Instead, we show that the one shock that satisfies this requirement, and addi-
tionally produces the empirically relevant signs of comovement between exchange rates and
macro variables (including consumption and interest rates), is the shock to the international
asset demand.

We then bring the disconnect between exchange rates and asset prices in the data and
leverage these moments to further sharpen the results. In particular, we show that the news
shocks about future macro fundamentals are unlikely to be the main drivers of exchange rates
as those shocks also affect asset prices through their effect on future returns and the stochastic
discount factor. Indeed, both asset prices and exchange rates (under incomplete markets) are
forward looking and incorporate information about agents’ expectations. As long as the asset
markets are sufficiently rich, it is not possible to find a combination of news shocks that move
exchange rates, yet have no effect on any asset price. Furthermore, the same approach allows
us to refine the set of asset demand shocks that are the most likely candidates to explain
the disconnect. To this end, we focus on assets with returns that do not directly depend on
exchange rates or other international variables. The prices of such assets in a local currency
are pinned down by domestic investors and any local demand shocks are mostly absorbed by
asset prices. In contrast, the only way to equilibrate the market in response to foreign demand
shock for home assets involves movements in the exchange rate. In response to such shocks,
an appreciation of the home currency on impact and the ensuing expected depreciation both
act to discourage foreign investors from increasing their holdings of home assets, bringing the

market back to equilibrium.



The rest of the paper is organized as follows. Section 2 describes the modeling framework
and the set of shocks. Section 3 defines formally the exchange rate disconnect in the autarky
limit. Subsection 3.1 focuses on the macroeconomic variables and proves that financial shocks
broadly defined are the most likely candidates to explain empirical moments. Subsection 3.2
then refines the argument and shows that these shocks cannot be interpreted as news about
future macro fundamentals and that only demand shocks for particular assets of particular
investors can generate the disconnect. Appendix A summarize the entire equilibrium system

and provides detailed derivations and proofs.

2 Modeling Framework

We start with a flexible modelling framework that nests most standard international macro
models. There are two countries, home (Europe) and foreign (US, denoted with a ). Each
country has its nominal unit of account, in which the local prices are quoted. In particular, the
home wage rate is W, euros and the foreign wage rate is I¥/;* dollars. The nominal exchange
rate & is the price of dollars in terms of euros, hence an increase in &; signifies a nominal
devaluation of the euro (the home currency). We allow for a variety of shocks hitting the
economy and proxying in some cases for unmodelled market imperfections. We then explore
which of these disturbances can account for the exchange rate disconnect, as we formally

define it below in Section 3.
Households maximize the discounted expected utility over consumption and labor:
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where o is the relative risk aversion parameter, ¢ is the Frisch elasticity of labor supply, and

X: and &, are the utility shifters (shocks). The flow budget constraint is given by:

P,Cy + Z @ngH < Z eVt (@i + Df)Bg + Wil + 11 + 13, (2)
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where P, is the consumer price index, WW; is the nominal wage rate, II; are profits of home
firms, 7} are lump-sum transfers from the government. Bg 41 is the quantity of asset j € J;
purchased at time ¢ at price ©7 with a state-contingent pay-out Df 41 att + 1 and taxed at a
state-contingent rate 1)/ +1- Without loss of generality, we assume that all assets are in zero
net supply: the households receive profits of local firms, but can issue equity and sell it to

foreigners.



The households are active in three markets. First, they supply labor according to the stan-
dard static optimality condition:
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where the preference shock x; can be alternatively interpreted as the labor wedge, playing an

(3)

important role in the closed-economy business cycle literature and capturing the departures
from the neoclassical labor market dynamics due to search frictions or sticky wages (see e.g.
Chari, Kehoe, and McGrattan 2007, Shimer 2009).
Second, the households allocate their within-period expenditure between home and for-
eign goods:
P,Cy = Py Chy + PriCry.

For simplicity, we assume preferences with a constant elasticity of substitution, although our

results generalize to any homothetic demand:’
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1
where the ideal price index is given by P, = [( 1 — 7P + WP};Q} ﬁ, &; is the relative
demand shock for the foreign good (as in Pavlova and Rigobon 2007), 6 is the elasticity of
substitution between home and foreign goods, and 1 — «y captures the home bias, which can
be due to a combination of home bias in preferences, trade costs and non-tradable goods (see
Obstfeld and Rogoff 2001). We write the consumer price level as P, = e”* and interpret p;
as the shock to the nominal value of the local unit of account (numeraire), which captures
monetary shocks in our framework.

Lastly, the households choose their asset positions according to the dynamic optimality
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conditions:

Notice that a preference shock that is uniform across all assets 1! = 1, affects the consumption-
savings decision and acts as an overall savings shock x; in (1), as in Stockman and Tesar (1995).
For this reason, we normalize y; = 0 without loss of generality. In contrast, differential shocks

zﬂf across j act as relative asset demand shifters that affect the portfolio choice.

3Introducing demand shocks £; in this way ensures that they only shift demand for home versus foreign goods,
but to the first order of approximation do not affect the aggregate price index given by p; = (1 — ¥)pp: + VP



Production and prices Output is produced by a given pool of identical firms with a linear
technology
}/{g = e Lt' (6)

For analytical tractability, we focus on a constant-returns-to-scale production without capital
or intermediate inputs, which are subsumed by a productivity wedge a; (see Itskhoki and

Mukhin 2021a). Therefore, the marginal cost of production is:
MCt =e M Wt. (7)

The total production of domestic firms is divided between the home and foreign markets,

Y; = Yy + Y7, resulting in profits that are distributed to the domestic households:*
I, = (Pt — MCy) Y + (Pi&e — MCy) Y, (8)
We postulate the following price setting:
Py ="My, Pf, = et MCy /&, 9)

where 1, is the markup shock and 7, is the law of one price (LOP) shock. Given these prices,
the firms satisfy the resulting demand in both markets. Equations (9) are ad hoc yet general
pricing equations, as the markup terms allow them to be consistent with a broad range of price
setting models, including both monopolistic and oligopolistic competition models under both
CES and non-CES demand. Furthermore, if the time path of (u,7;) is not restricted, these
equations are also consistent with dynamic price setting models, and in particular the sticky

price models (with either producer, local or dollar currency pricing).’

Government uses lump-sum taxes to finance an exogenous stochastic path of government
expenditure G; = e, where ¢, is the government spending shock. For simplicity, we assume
that government expenditure is allocated between the home and foreign goods in the same
way as the final consumption in (4). The government collects taxes on the financial positions

of domestic households and returns net income lump sum to households to run a balanced

“We assume no entry or exit of firms, as our model is a medium-run one (for the horizons of up to 5 years),
where empirically extensive margins play negligible roles (see e.g. Bernard, Jensen, Redding, and Schott 2009).

Note that 77; can stand in for a trade cost shock, which plays a central role in the recent quantitative analyses
of Eaton, Kortum, and Neiman (2015), Reyes-Heroles (2016), Alessandria and Choi (2021) and Mac Mullen and
Woo (2023). A combination of 7; and &, can also stand in for a world commodity price shock, acting as a wealth
transfer between countries. These shocks are an important source of volatility for the commodity-exporting and
also commodity-importing countries (see e.g. Chen and Rogoff 2003, Ayres, Hevia, and Nicolini 2020).



budget, which in view of Ricardian equivalence is without loss of generality:°

T,= Y (1—e%)(6] + D))B] — P (10)
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Foreign households are symmetric, except that their asset choice set is .J;" and in general

different from J;. Their budget constraint is given by:
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where the nominal exchange rate &, converts prices and dividends of assets into foreign cur-

rency. The optimal savings and portfolio choice decisions of the foreign households are char-

acterized by the Euler equations:
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The foreign households supply labor and demand home and foreign goods according to the
optimality condition parallel to (3) and (4) respectively. In particular, the goods demand by the

foreign households is given by:
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where & is the foreign demand shock for home goods. Lastly, the foreign firms are also sym-
metric, demand foreign labor, and charge prices according to the counterparts of (9) with their

own markup and LOP shocks y; and 7;, as we detail in Appendix A.1.

Equilibrium conditions ensure that the asset, product and labor markets clear and the in-
tertemporal budget constraints of the countries are satisfied. The labor market clears when L,

is consistent simultaneously with labor supply in (3) and labor demand in (6), and symmetri-

®The wedge g; also subsumes any expenditures on investment that arise in a model with endogenous capital
dynamics.



Table 1: Model parameters and shocks

Shocks Parameters

p:  monetary shock to price level B =0.99 discount factor
a; productivity shock o=2 relative risk aversion (inverse of IES)
k¢ labor wedge (sticky wages) p=1 Frisch elasticity of labor supply
& international good demand shock «v=0.15 foreign share (home bias) parameter
g+ government spending shock 0 =15 elasticity of substitution
p  markup shock (sticky prices) p = 0.97 persistence of shocks
7; law-of-one-price shock (LCP/DCP, trade costs)

/' financial (asset demand) shocks

Note: the left panel summarizes the shocks to the home economy, with foreign facing a symmetric set of shocks;

the right panel reports the baseline parameter values.

cally for Ly in foreign. The goods market clearing requires Y; = Yy, + Y}, where

P -0
Y =Cui + Gy = (1 — ’V)eﬂgt (%) [Ct + G, (13)
t
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t

and symmetric conditions hold for Yz, + Y};, = Y,*. Because all assets are in zero net supply,

market clearing requires that
B/ +B7=0 for jeJ_iNJ, (15)

and B/ = B/ = 0 for all other assets that are not traded internationally.
Lastly, we combine the household budget constraint (2) with profits (8) and the government

budget constraint (10) to derive the country budget constraint:

Y OBl ~ ) (0/+D])B/ =NX,,  where NX,=&P}Yy, — PrYp (16)

JEJt Jj€Ji—1

is net exports of the home country (in home currency).
The real exchange rate Q, is defined conventionally as the relative price of consumption
baskets across the two markets and the terms of trade are given by the relative price at which

the home country exchanges its exports for imports:
_ P t*gt P Ft

= d S = )
Qt P, an t PI?t gt

(17)



Shocks are summarizes in Table 1, along with the parameters of the model and their stan-
dard values, which we use in our numerical illustrations. In general, we allow shocks to follow
arbitrary joint stochastic processes with unrestricted patterns of covariation. In this sense, our
shocks are not primitive innovations, but rather disturbances to the equilibrium conditions of
the model, akin to Chari, Kehoe, and McGrattan (2007) wedges.” We use them differently,
however. Instead of accounting for the sources of variation in the macro variables, we prove
theoretical results characterizing which subsets of disturbances can and cannot result in an

equilibrium disconnect behavior of the exchange rates, as defined below.

3 Disconnect in the Limit

This section provides several theoretical results that narrow down the set of shocks that can
be consistent with the empirical exchange rate disconnect properties. The key methodological
contribution that allows us to make progress in answering this question is the focus on the
equilibrium system around the autarky limit. The limit with the share of foreign goods in
consumption converging to zero v — 0 is interesting for two reasons.

First, a full trade autarky v = 0 offers a model of complete exchange rate disconnect. Al-
though financial markets can still potentially pin down the level of the nominal exchange
rate, its value is of no consequence for macroeconomic variables (the Meese-Rogoff puzzle).
Since price levels do not respond to this volatility, the real exchange rate comoves perfectly
with these nominal exchange rate shocks, and as a result can exhibit arbitrary volatility and
persistence (the PPP puzzle).

Second, away from autarky, the response of macro variables to exchange rate tends to in-
crease together with the degree of openness v, resulting in more volatile and less disconnected
macroeconomic behavior. Therefore, if the economy does not exhibit exchange rate discon-
nect properties near autarky (for v ~ 0), it is unlikely to feature them away from autarky (for
v > 0). In addition, v ~ 0 is not an unreasonable point of approximation for countries with
the most pronounced disconnect between macro variables and exchange rates. Indeed, the
ratio of imports to GDP is around 15% for the U.S., Eurozone, and Japan, and is even lower if
estimated as an average over the period of free-floating exchange rates since 1973.® The em-

pirical literature finds that more open economies have less volatile exchange rates, even after

"For example, Eaton, Kortum, and Neiman (2015) is a recent study, which uses wedge accounting in the
international context. Our approach differs in that we do not attempt to fully match macroeconomic time series,
but instead focus on a specific theoretical mechanism which accounts for a set of exchange rate disconnect
moments within a parsimonious model. This is also what sets our paper apart from the international DSGE
literature following Eichenbaum and Evans (1995).

8This contrasts with the financial openness of economies: given that the gross assets and liabilities of countries
often exceed their annual GDP, a financial autarky is hardly an accurate point of approximation.



controlling for country size and other characteristics (e.g., Hau 2002) — a pattern reproduced
by our model (Itskhoki and Mukhin 2021a).

We now extend the autarky logic to study circumstances under which a near-closed econ-
omy features a near-complete exchange rate disconnect and argue that this continuity require-

ment offers a sharp selection criterion for exogenous shocks.

3.1 Macro Disconnect

Our first set of results focuses on the disconnect between exchange rates and macroeconomic

variables in the autarky limit, which we formalize as follows:

Definition 1 (Macro disconnect in the limit) Denote with Z; = (W;, P,,Cy, L;,Y;) a vec-

tor of all domestic macro variables (wage rate, price level, consumption, employment, output) and

withe; = V'Q, + V¥'QF an arbitrary combination of shocks Q; = {ps, K¢, e, Ges oty Mty &, 1/}%}

We say that an open economy (with v > 0) exhibits macro disconnect in the autarky limit if
dZ; d&;

A corollary of condition (18) is that lim,_,[dlog & — dlog Q;]/de; = 0.

In words, a model, defined by its structure and the set of shocks, exhibits exchange rate
disconnect in the autarky limit if the shocks have a vanishingly small effect on the macro
variables, yet result in a volatile equilibrium exchange rate. This property captures the dis-
connect in its narrow Meese-Rogoff sense. However, as the corollary points out, this property
also implies the PPP-puzzle behavior for the real exchange rate, which in the limit comoves
one-for-one with the nominal exchange rate.

Following the wedge accounting tradition, we assume for now that the baseline asset mar-
kets are complete and, with a slight abuse of notation, let A(; = Uy = 1/)? — 1y 7 for all j with

(—1 = 0 denote the risk-sharing wedges in the Backus-Smith condition:

C o
_ Ct t
0 — Ac (0:) , (19)

where a time-invariant constant A is pinned down by the country’s intertemporal budget
constraint and is equal to one in the case of symmetric economies. This approach allows us to
disentangle the direct effects of shocks from their “news component”. The next section goes
back to more general asset markets and discusses endogenous deviations from full risk sharing

under incomplete markets that arise due to news shocks about future fundamentals.



Definition 1 allows us to exclude a large number of candidate shocks by proving the fol-

lowing result:’

Proposition 1 The model of Section 2 cannot exhibit macro disconnect in the autarky limit (18)
if the combined shock ¢, in Definition 1 has a weight of zero on the subset of shocks {n:, n;, &, &/, 1@}

In other words, this proposition states that the shocks in QF = {p, x¢, as, gs, p1 } together
with their foreign counterparts, in any combinations and with arbitrary cross-correlations,
cannot reproduce an exchange rate disconnect property even as the economy approaches
autarky. We provide a formal proof in Appendix A.2, yet the intuition behind this result is
straightforward. Any of the shocks in €27 will have a direct effect on real allocations, prices,
and/or interest rates, and thus cannot result in a volatile exchange rate without having a direct
effect on the macro variables of the same order of magnitude.

Intuitively, the unit of account p; shocks result in price inflation, the markup x; shocks
result in wage deflation, the labor wedge x; shocks result in changes in either employment
or consumption, the productivity a; shocks result in changes in either employment or output,
and the government spending ¢; shocks result in changes in either consumption or output.
Furthermore, our proof establishes that there is no combination of such shocks that can simul-
taneously net out in their effects on macro variables, but not on the exchange rate. Therefore,
as an economy subject to these shocks approaches autarky, the disconnect property (18) is
necessarily violated.

Figure 1 illustrates this result by showing the volatility of macro variables relative to the
volatility of the exchange rate for different values of openness . Consistent with Proposition 1,
the relative volatility does not converge to zero for any shock from 2. Furthermore, the
exchange rate “connect” becomes even more pronounced as v increases and the economy
moves further away from the autarky limit, confirming the validity of our focus on the near-
autarky behavior of the economy.

We view Proposition 1 as an “order-of-magnitude” result. Since exchange rate volatility is
about an order of magnitude larger than the volatility of the aggregate macro variables — with
a 10-12 point versus 1-2 point annualized standard deviation in log changes — Definition 1
requires a qualitatively different volatility for the exchange rate in the limit. This is meant
to proxy for a large volatility difference away from the autarky limit (for v > 0 but perhaps
v = 0), as observed in the data. Furthermore, in a calibrated model, the quantitative properties
of macroeconomic shocks in 27 tend to produce the exchange rate volatility of the same order
of magnitude as macroeconomic volatility, as we establish in greater detail in Itskhoki and

Mukhin (2021a) for productivity and monetary shocks.

*The proof of this proposition does not rely on the international risk sharing condition, and therefore this
result is robust to the assumption about (in)completeness of the international asset market.

10
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Figure 1: Relative macro-to-exchange rate impulse responses to shocks as a function of open-
ness vy

Note: The figure plots S—Z = g:?g: for three variables z, € {p; — p},c; — ¢}, yr — y; } (relative price level,

relative consumption and relative output respectively) and shocks e; € Q; = {p¢, as, gs, K¢, fit, P } across models
with different home bias parameter v € [0,0.15] and the other parameters as in Table 1. For financial shock v,
the impulse responses for all three x; are negligible relative to e; in the autarky limit (y — 0), and tend to
monotonically depart away from zero with v > 0. For the other five shocks (p¢, at, g, ki, i), the impulse

response for at least one 2; is of the same order of magnitude as that for e;, even near v = 0.

Proposition 1 can be viewed as pessimistic news for both the International RBC and the
New Open Economy Macro (NOEM) models of the exchange rate. It does not imply, however,
that productivity cannot be an important source of exogenous shocks. Instead, it suggests that
productivity shocks a; are unlikely to be the dominant drivers of exchange rate movements
if the model is to exhibit the exchange rate disconnect. The same applies to monetary shocks
under both flexible and sticky prices. These shock can still be the key drivers of macroeco-
nomic variables without violating the exchange rate disconnect property so long as some other
shocks account for the bulk of the exchange rate volatility.

Therefore, we consider next the other three types of shocks — namely, the LOP devia-
tion (or trade cost) shock 7, the international good demand shock &;, and/or the financial

shock 1, — as the likely key drivers of the exchange rate dynamics. The distinctive feature of

11



these shocks is that they affect the equilibrium system exclusively through the international
equilibrium conditions: 1y affects international risk sharing (19), while 7; and &; affect the coun-
try budget constraint (16) through their impact on export prices (9) and export demand (14),
respectively.’” The impact of shocks to these equilibrium conditions on the macro variables is
vanishingly small as the economy becomes closed to international trade in goods and assets,
yet such shocks can have substantial effect on the equilibrium exchange rates and terms of
trade even when 7 is close to zero.

Proposition 1 does not allow us to discriminate between the remaining three types of
shocks, as they all satisfy the autarky-limit disconnect condition (18). Yet, these shocks differ
in the implied comovement between exchange rates and macro variables, which we now use as
a further selection criterion. In particular, we explore the comovement between the exchange
rates and respectively terms of trade, relative consumption, and the interest rate differential,
near the autarky limit (as 7 — 0). Since these shocks are already consistent with the Meese-
Rogoff and the PPP puzzles by virtue of Proposition 1, the additional moments correspond to
the three additional exchange rate puzzles — namely, the Backus-Smith puzzle and the For-
ward Premium (UIP) puzzle, as well the Terms of Trade puzzle emphasizing weak positive
comovement of the terms of trade with the exchange rate (Engel 1999, Atkeson and Burstein
2008, Gopinath, Boz, Casas, Diez, Gourinchas, and Plagborg-Mgller 2020).

We prove the following result (see Appendix A.2):

Proposition 2 Near the autarky limit (for v — 0), the international asset demand shock 1 is
the only shock in {n, 0}, &, &/ 1[&} that simultaneously and robustly produces:

(i) a positive correlation between the terms of trade and the real exchange rate;

(ii) a negative correlation between relative consumption growth and the real exchange rate
depreciation;

(iii) deviations from UIP and a negative Fama coefficient.

The main conclusion is that both the LOP deviation (trade cost) shock 7; and the interna-
tional good demand shock &; produce the counterfactual comovement between exchange rate
changes and respectively the relative consumption growth (the Backus-Smith puzzle) and the
interest rate differential (the Forward Premium puzzle). The financial shock 1y is instead con-
sistent with both of these empirical patterns. Combined together, Propositions 1 and 2 explain
why most shocks cannot reproduce the empirical exchange rate properties, and hence why

these properties are labeled as puzzles in the literature. These propositions favor the financial

The &; and 7, shocks are additionally featured in the goods market clearing (13)-(14) and in aggregate price
indices, but in both cases their effect on these conditions is proportional to trade openness 7, and thus vanishes
in the autarky limit.

12



shock v as the likely shock to generate exchange rate disconnect in an equilibrium model.
While these propositions are concerned with the autarky limit, the continuity of the model in
trade openness 7y suggests that the near-disconnect properties of the financial shock should

hold for v > 0 provided it is not too large.

3.2 Finance Disconnect

The two propositions above point to the deviations from complete risk sharing as the key
source of exchange rate volatility. This section further narrows down the potential sources
of these wedges and answers the following questions. First, can news shocks about future
macro fundamentals under incomplete asset markets generate the risk-sharing wedges and
account for exchange rate volatility? Second, which asset demand shocks are more likely to
explain movements in exchange rates? To make progress, we bring in additional moments
from financial markets and, in particular, the disconnect between exchange rates and asset
prices, which is nearly as pronounced in the data as the disconnect between exchange rates
and macro variables (Chernov and Creal 2023, Lustig and Verdelhan 2019, Chernov, Haddad,
and Itskhoki 2023). We also keep the autarky limit as the diagnostic tool.

To this end, consider again a general structure of financial markets and define the class of
assets j € A with the payoff in home currency D/ statistically independent of the international
variables {&, B/, B ,ny,nf, &, &F, 0], 477}, Symmetrically, define the class of assets j € A*
with payoffs in foreign currency D!/, independent of the same endogenous variables and
shocks. Intuitively, the definitions require that the payoffs do not directly or indirectly in the
autarky limit depend on the exchange rate. Of course, this property can only be satisfied in
one currency — once converted in the other currency, the dividends mechanically correlate
with the exchange rate. In practice, this is expected to be a large class of assets that includes
nominal and real bonds of different maturities, most equities of local firms, as well as any
derivatives of these bonds and equities. Notice that the definition allows D/ and D! /&, to
be correlated with international variables conditional on macro shocks (e.g. to productivity,
inflation, etc.). It is also worth emphasizing that sets .A and .A4* do not coincide respectively
with J; and J; and generally do not cover all assets traded in the economy.

With this definition at hand, we can formalize the disconnect between exchange rates and

financial variables as follows:

Definition 2 (Financial disconnect in the limit) Denote with F, = {©},0]/&,}, where
1 € Aandj € A*, avector of asset prices that are not mechanically correlated with the exchange

rate, and withe; = V' +V*' QF an arbitrary combination of shocks Q; = {py, K¢, s, Ge, e Mt & wf}
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We say that an open economy (with v > 0) exhibits financial disconnect in the autarky limit if

'lyii% i—z =0 and Jylil’(l) j—i # 0. (20)

In words, the definition requires that when economy get arbitrary close to trade autarky,
the candidate shocks still generate movements in exchange rates, but have vanishingly small
effect on prices of assets that are not mechanically correlated with the exchange rate.'! In
addition to focusing on different empirical moments, the important difference between this
definition and the definition of the macro disconnect above is that we now allow for incomplete
markets and therefore, structural shocks can generate endogenous deviations from the Backus-
Smith condition. For example, with one internationally traded bond, a news shock about future
productivity generates an immediate jump in C; /C; and Q, due to intertemporal consumption

smoothing despite no changes in fundamentals in period {.

Proposition 3 Suppose that the sets A and A* are sufficiently rich. Then the model of Sec-
tion 2 cannot exhibit financial disconnect in the autarky limit (20) if the combined shock ¢, in
Definition 2 has a weight of zero on the subset of shocks {n,, n}, &, &5, 7, ;7 }.

The intuition for this result can be clearly seen from the household Euler equations (5) and

(11) rewriten as asset pricing equations:

00 . i

=E, E Mt,t+TD§+T€ Vhotr, (21)

—E, § Mtt+T gHT :Jt+f (22)
t+7

where My, = 7 (Ct”)_a and Mj,, = (7 ( “”)_U Pfi are home and forelgn
nominal stochastic discount factors (SDF) and ¥} b = D Y] i and ‘Ift s = D i 4 T
are the accumulated asset shocks. Because nominal SDFs M; ., M;,,  depend on present
and future macro shocks {27} via the path of consumption and inflation, such shocks cannot
generate a disconnect between exchange rates and asset prices. The technical requirement that
sets A, A* are sufficiently large ensures that one cannot find a linear combination of shocks
that moves the exchange rate, but has perfectly offsetting effects on all asset prices.

This is a powerful result as it suggests that even very persistent or delayed macro shocks

with the dominating news component about future realizations are an unlikely solution to the

Because asset positions are rarely observable in practice, the definition of the disconnect focuses exclusively
on asset prices and does not require that movements in exchange rates are not correlated with changes in port-
folios.
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disconnect puzzle if one brings in asset pricing moments.'? The proposition also implies that
news shocks about future terms of trade and foreign demand are not inconsistent with the
financial disconnect — at least, unless one brings in the prices of exported and imported goods
(commodities) and asset prices of exporters and importers as additional data.

Finally, we can use the same approach to go beyond macro shocks and verify which finan-

cial shocks can move exchange rates without affecting asset prices:

Proposition 4 Shocks ¥?, j € A and Wi i € A* can generate financial disconnect in the
autarky limit (20).

The intuition can again be seen from equations (21)—(22). In the autarky limit, the SDF
M i1, is determined solely by local shocks. By definition, the same applies to dividends Dl
of the assets from the set .A and to dividends D} /&, from the set A*. It follows that prices of
assets in home currency ©7 from set A are determined by domestic households and therefore,
any foreign demand shocks for these assets ;” have to be absorbed by movements in the
exchange rate. A symmetric argument applies to assets from set .4* and home asset demand
shocks 7.

Notice that all other financial shocks will in general case affect both the exchange rate
and asset prices. In particular, this applies to asset-specific shocks that are common to both
economies 17 = 1/}, which directly change the asset price ©!, but might affect the exchange
rates indirectly through valuation effects in the budget constraint. Similarly, country-specific
asset demand shocks, ¢f = 1) for all j € J;, are isomorphic to a discount rate shock x;, and
are absorbed by changes in domestic asset prices. A low correlation between exchange rates
and short-term nominal interest rates supports the conclusion that such shocks cannot be the

main drivers of exchange rates.

4 Conclusion

2Engel and West (2005) shows that the exchange rate follows a random walk when driven by integrated shocks
of the form Ax; = pAx,_1 +&;. See also Corsetti, Dedola, and Leduc (2008) for the case of endogenous sluggish
propagation of shocks due to capital accumulation.
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A Appendix

A.1 Equilibrium system

We summarize here the equilibrium system of the general model from Section 2 by breaking

it into blocks:

1. Labor supply (3) and its exact foreign counterpart.

2. Labor demand in (6), the definition of the marginal cost (7), and their exact foreign

counterparts.

3. Goods market clearing and demand for home and foreign goods:
Yi=Yu +Yy, and Y =Yp + Yg, (A1)

where the sources of demand for home good are given in (13) and (14), and the counter-

part sources of demand for foreign good are given by:

P
Yp = 76(1_7)5% (_;t> (Cy+ Gy, (A2)
t
. (P
i, = (1= en () e + 65l (a3
t

4. Supply of goods: given price setting (9) and its foreign counterpart given by:
Pry = el MCOFE,, Py, = el MCy, (A4)

and associated CES price indexes for P, = e and P, = ePt, which are chosen as local

nominal numeraires, output produced is determined by the demand equation (A1).
5. Asset demand by home and foreign households (5) and (11).

6. Home-country flow budget constraint (16), with its foreign counterpart redundant by

Walras Law.

A.1.1 Symmetric steady state

In a symmetric steady state, B/ = B* = () and the following shocks take zero values:

W=y == =n=n"=0,
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and we normalize p = p* = 0. We let the remaining shocks take arbitrary symmetric values:
a=a, g=9q, K=K and W= p".

We start with the equations for prices. In a symmetric steady state, exchange rates and

terms of trade are equal to 1:

£=0=8=1, (A5)

and therefore we can evaluate prices and wages using the equilibrium conditions described

above:
P=P =Py=Ppr=P;=Pr=1 and W =W"=¢e**, (A6)

Next we use these expressions together with production function, labor demand and labor

supply to obtain two relationships for (C, Y, L):
L=eY, COLY? =e "W =e""" (A7)

Substitute prices into the goods market clearing to obtain an additional relationship between
CandY:
C+el=Y. (A8)

Note that We further have Y = Y*, and Yy =Y/ = (1 —y)Y and Y}, = Yr =Y.

A.1.2 Log-linearized system

We log-linearize the equilibrium system around the symmetric steady state. We split the equi-

librium system into three blocks — prices, quantities and dynamic equations.

Exchange rates and prices The price block contains the definitions of the price index and its

foreign counterpart:

pe = (1 = 7)pme + V0rss (A9)
P = m: + (L —7)PFs (A10)
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as well as the price setting equations (9) and (A4), in which we substitute the marginal cost (7)

and its foreign counterpart, and log-linearize to obtain:

DHt = [ — Q¢ + Wy, (A11)
Pt = Mt + N — ap + wy — ey, (A12)
Pre = My — 4y + w0y, (A13)
Pre= g+ 0 — 0 +wp + e (A14)

In addition, we use the logs of the definitions of the real exchange rate and terms of trade (17):

@ =Dp; +e — i, (A15)

St = PFt — pfqt — €. (A16)
Combine (A15)—(A16) to obtain:

@ = 1= — s, (A17)

st =qf — 20, (A18)

where g© = p%, +e; — pu is the producer-price-based real exchange rate and we use the tilde

notation 7y = (z; — })/2 for any pair of variables (z;, z}). Lastly, we solve for ¢ and s; as

function of ¢;:

1 2y
P ~
= — A19
g s WU (A19)
1 21-)
= - . A20
St 1_27% 1— 2y Tt (A20)

Next, we use these solutions together with the expressions for price indexes (A9), to solve for:

2 *
gl gl Yo — (1 — )
ey, = — — = — = — A21
DHt — Dt 1= 7(th pt) = Y(Prt — Pre) 11— 27% + 1— 27 , (A21)
2, %
Pre =P = —7_~ 7(th — i) = YPr — D) = 11— 27‘]1: +— =2y . (A22)
Combining these expression with (A11) and (A13), we can solve for wages:
2 *
Yo — (1 —)n; gl
= — — A23
Wy e + -2 +ay 1_27%, (A23)
w*:_M*Jernz‘—v(l—v)m+a*+Lq (A24)
t t 1— 2y LT 12y
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which together allow to solve for the relationship between ¢; and nominal exchange rate e;:

1 2y
= ¢, — 20 2a;, — 21 . A25
11— 27% ¢ Wy + 244 e + 1= 277% (A25)

Real exchange rate and quantities The supply side is the combination of labor supply (3)

and labor demand (6), which we log-linearize as:

Kt +oce + égt = Wt — P, (A26)
by = yp — ay. (A27)

Combining the two to solve out ¢;, and using (A23) to solve out (w; — p;), we obtain:"?

*

2
Yo — (1 — ) v
- + — VK. A28
1— 2y 1_ 27% Phi (A28)

woc, +yp = (1+p)ay — ¢ [Mt

Symmetrically, the same expression for foreign is:

Vi — (1 =), T, )
1—2y 1—2y"

90062‘+y2“=(1+90)a2‘—90{ui— - — PHy
Adding and subtracting the two we obtain:

0o + Yy = (1 + p)ay — o(fie + V) — PRy, (A29)

1 _727%1 — Pk, (A30)

_ . _ Yo
= 1 — —
0ol + G = (1 +p)ay — ¢ {ut - 27771‘, +

where 7, = (v, + x})/2 for any pair of variables (z;, z7).

The demand side is the goods market clearing (A1) together with (13)—(14), which we log-

linearize as:

Ye = (1 = 7)yme + VY,
e = —v& — (e — pe) +see + (1 — <) gy,
Yire = (L= 7)& — 00y — v7) + ¢ + (1 —<)gy,

where ¢ = C'//(C + G). Combining together, we derive:

B 2v(1 — ~)@ 5
g =l — 296 = 20— g — 298 +

1—2y

g, U +n7) — 2v(1 — )&

(A31)

where we have solved out (w; — p;) and (w; — p;) using (A23)—(A24) and solved out (pg; — p;)

B3 A useful interim step is: poc; + yr = (¢ + @) (wr — pt) + ar — pky.
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and (p};, — py) using (A21)—(A22). Adding and subtracting the foreign counterpart, we obtain:

27(1 — )0

N A32

g=sc+ (1 —¢)g +

2(1 —1)0

: A33
1— 2y qt (A33)

g = (1=27) |5+ (1= | = 29(1 = 7)& +

An immediate implication of (A29) and (A32) is that (¥, ¢;) depends only on (ay, gy, Ky, fit, Ti)
and does not depend on the real exchange rate ¢;. In particular, if a; = g = ks = fir =1 = 0,
then 4, = ¢, = 0. This is the case we focus on throughout the paper, since as we see below
the variation in (ay, g, k¢, fit, ;) does not affect ¢;. Combining (A30) and (A33) we can solve

for ; and ¢;. For example, the expression for ¢; is:

(1=27)(po+s) + 27900] &= (1+@)ay — piy — ey — (1-27)(1-<) G (A34)

/y

+ i+ 27(1 = 7)& —
Lastly, we provide the linearized expression for net exports:
nay = 7<y2t — Yrt — st>,

where nx; = PH#YN X, is linear deviation of net exports from steady state NX = 0 relative

to the total value of output. Substituting in the expressions for s, yj;, and yr;, we obtain:

2(1—7v)0—1
1—2v

0~ 2ylee + (1— i) — 291 — 1) — 29(1 — ) {9 T } i

nTy =y 2

Exchange rate and asset prices It only remains now to log-linearize the asset demand con-
ditions (5) and (11), which pins down the equilibrium asset prices, as well as provides an in-

ternational risk sharing condition:

E, {aActH + Apipr — 7{+1 + ¢z{+1} =0,
E, {O’AC:_H + Ap; . — 7",{“ + Aepyr — ¢:i1} =0,

, j
where r/,; = log %. Combining the two, we obtain a risk-sharing (Backus-Smith)
condition:

E; {o(Ac — Aclyy) — Agiyr + ¢g+1 - %‘11 =0. (A35)

When the asset markets are complete, the international risk sharing (19) becomes

Agp1 = 0(Acy1 — Acyy ) + AG, where A( = ¢ — Yy,
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and, with some abuse of notation, 9, 1y denote the state-by-state risk-sharing wedges.

A.2 Autarky Limit and Proofs for Section 3

Proof of Propositions 1 The strategy of the proof is to evaluate the log deviations of the
macro variables z; = (wy, py, ¢t, Ui, y;) from the deterministic steady state (described in Ap-
pendix A.1.1) in response to a shock ¢, = V'Q; # 0. In particular, we explore under which
circumstances lim,_,g z; = 0. It is sufficient to consider the log-linearized equilibrium condi-
tions described in Appendix A.1.2, as providing a counterexample is sufficient for the prove
(hence, the focus on the small log deviations is without loss of generality).

To prove the propositions, consider any shock ¢, with the restriction that

m=n =&=&§ =1 =0, (A36)

We now go through the list of requirements imposed by the first part of the condition (??):
1. No price response lim.,_,o p; = 0 implies p; = 0, i.e. the monetary shocks cannot lead to
the exchange rate disconnect in the limit. When the same requirements are imposed for
foreign, it ensures lim,_,o{¢: — e, } = 0, as immediartely follows from the the definition

of the real exchange rate ¢, = p; + e; — p; (see also (A25)).

2. No wage level response implies, using (A23) and (A36):

lim wy = py — py + a; = 0,

v—0

which in light of p; = 0 requires y; = a, i.e. the markup shocks must offset the produc-

tivity shocks to avoid variation in the price level.

3. From the labor supply and labor demand conditions (A26)—-(A27), no consumption, em-

ployment and output response require:
lim {act + lét} =a; — iy — ke = 0,
v—0 ¥

lim {yt — &} =a; =0,

¥—0

which then implies a; = x; = 0 and by consequence y; = 0 from the result above.
That is, there cannot be productivity, markup or labor wedge shocks, if the wage level,

consumption, output and employment are not to respond in the autarky limit.

“We do not impose any restrictions on the process for shocks in €;, with the exception of the mild requirement
that any innovation in {2; has some contemporaneous effect on the value of shocks in €, i.e. we rule out pure
news shocks. We discuss examples with specific time series processes for the shocks in the end of this subsection.
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4. Rearranging the goods market clearing in the home market (A31), we have:
lim {yr —cci} = (1=¢)g: =0,

which requires g; = 0.
To summarize, the first condition in (18) (combined with the absence of 7, & and 1); shocks)
implies:
Wy =Xt =k =ar = iy = g =0,

i.e. no other shock can be consistent with lim,_, z; = 0. This leaves only news shocks about
future values of these wedges. However, without risk-sharing wedges (1, = 0), the risk-

sharing condition (19) implies
er = o(c —¢f) +pe — py,

Given that p, = p; = Oand ¢, —c} = y,—y; in the autarky limit, the present exchange rate does
not depend on future realizations of shocks and therefore, for any news shocks lim._,y e; = 0,
violating the second condition in (18). A symmetric argument for foreign rules out the foreign

counterparts of these shocks. This completes the proof. W

Proof of Proposition2 For the proof, we consider the equilibrium system in the autarky limit
by only keeping the lowest order terms in ~y for each shock or variable.”” Throughout the proof

we impose wy = x; = Kk = a; = iy = g = 0, as well as for their foreign counterparts.

First, we consider our three moments of interest when 1/~1t is the only shock, that is we
set n; = & = 0. For this purpose, it is sufficient to consider the static equilibrium conditions
only, as the effect of the v, shock on the macro variables is exclusively indirect through ¢;.
Specifically:

1. Consider the near-autarky comovement between the terms of trade and the real ex-

change rate from (A20):

lim VA5 A0
=0 var(Ag)

since we have 7, = 0.

2. Consider the near-autarky comovement between the relative consumption and the real

5For example, consider equation (A25), which we now rewrite as:
g — er = 2(ar — fir — Wy) + 2.

Note that the gap between ¢; and e; is zero-order in +y for shocks (a, fi¢, w;) and first-order in ~y for shock 7.
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exchange rate from (A34), which in the absence of all shocks but v, simplifies to:

2(1—7)9Jr @
1 —2v 1—2y

(1 —27)(po +5) +2wa}@ - —7{ G-

Hence, we have:

lim Lecov(Ac — Acj,Aq) — 2(20+ ) _
=0 7y var(Ag;) N po+¢

0,

which is negative for all parameter values.

3. Consider the near-autarky comovement between the nominal exchange rate and the

nominal interest rate differential (the Fama coefficient), which we write in the limit as:

270 (260 + o)

Z.t — Z: = Et{20A6t+l + 2Aﬁt+1} = — ()00— + .

EsAgiy1.

where we used expression (A34) for ¢; and p; = p; = 0. The latter condition also implies

that e; = ¢;. Therefore, the Fama regression coefficient in the limit is:*¢

lim ’YCOV (EtA§t+1, ?'t — i) _ 270 (20 + ) -
7—0 var (i; — ij) wo+¢

0.

This proves the first claim of the proposition that the shock 7 robustly and simultaneously
produces the correct empirical signs for all three moments in the autarky limit.

It is also easy to check directly from the risk sharing condition (19) that the dispersion of
the real and nominal (by corollary of Definition 1) exchange rates is separated from zero in

response to these shocks.
Second, the uncovered interest rate parity implies that the Fama regression coefficient:

cov(Aer, i — i) =1 whenever U =0

Br =

var(i; — i)
This follows from the linearized Euler equations (5) and (11) for one-period risk-free nominal

bonds with price ©/ and O}/ and payoffs D/, =1and D], = &1

iy = log(8/0]) = E{oAcit1 + Apiy + ¢{+1}v
iy =1og(B&,/0}) = Ei{oAch, + Apjyy + w7l ),

16We make use of the fact that cov (Aeyy1,ir — i) = cov (EzAeit1,ir — 4} ) since ¢ — 47 is in the period ¢
information set.
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and therefore

i — iy = Ee{o(Acia — Aciyy) + (Apeyr — Apiyy) + Q;tfﬂ} = EiAegy,

where we used @th 1 @bt = U +1 = 0 and the risk-sharing condition (19) that implies
o(Acry1 — A1) + (Appyr — Apyy 1) = Aeyyq given that Agyq = Aep — (Apiyr — Appyy)
and A(;11 = 1441 = 0. This implies the Fama coefficient of 1. Therefore, (1;, 1/, &, &) shocks

that follow any joint process cannot resolve the forward premium puzzle.

Third, focus on the & and 7, shocks (setting all other shocks including 1@ to zero) and
combine the goods market clearing condition (A34) with the risk sharing condition (19) to get
2vpo dyo  ~

— + ,
qt goa—l—gnt (pg+g§t

where again we only keep lower-order terms in . From equation (A20), it follows then

4 ~
st:—Z{l—i- Al }~+ ik

po+¢ o+g S
cov(Ast,Age)
var(Agy)
of-one-price shocks generate a counterfactual negative correlation between the terms of trade

Combining the last two equations, we get that lim,_, < 0 for shocks 7, i.e. law-

and the real exchange rate (akin to the property of an LCP model, see Obstfeld and Rogoff

2000). At the same time, the international good demand shocks generate a positive correlation,

cov(Ase,Agt)
var(Agt)

implies that neither of the two shocks can deliver an empirically relevant negative correlation

ie. lim, o > 0 for shocks &,. Finally, the risk sharing condition ¢; = o(¢; — ¢)

between the real exchange rate and the relative consumption. W

Proof of Proposition 3 Shut down shocks to {1, 1, &, &, 47,47} and rewrite the asset

pricing equations (21):

(G P (Ci\ " P DL,
oon S () ) Eoe{Sr (%) AR
Focusing on assets with payoffs independent of international variables j € AU A* and trade
autarky 7 — 0, it follows that the present and future monetary shocks {p;} have direct effect
on asset prices via the nominal SDF. Similarly, the equilibrium conditions summarized in (A34)
imply that the expectations about other macro shocks {xy, a, g¢, 1; } determine the equilibrium
path of {C}} and therefore, also affect asset prices via SDF. A symmetric argument applies to

foreign shocks and foreign asset prices. The financial disconnect between exchange rates and

asset prices is only possible if one combines these shocks in such a way that they only move
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&, but leave all ©/ unchanged. This is generically impossible if the number of assets with

imperfectly aligned payoffs is sufficiently large. Il

Proof of Proposition 4 Consider an asset j € A with payoffs in home currency D} inde-
pendent of international variables. According to equation (21), the price of this asset in home

currency is given by
[e.o]
6] =F My Dl e Vieir
r — Ly tit+r i€ ' .
T=1

In the autarky limit, the nominal SDF M, ;. . is determined solely by local shocks {p;, k¢, at, s, f1: }
and does not depend directly or via endogenous variables on financial shocks {wi by oIt
follows that ©7 is independent of foreign financial shocks ;7. At the same time, the Euler

equation for foreign households investing in the same asset implies

= K, {Z Mtt—l-T EHT e Ve ”T} )

where SDF My, is also independent of financial shocks. Thus, without changes in e,

figr OT D!, the foreign demand shocks 1’ have to be absorbed by either current or future
movements in nominal exchange rates {&;}. Therefore, these shocks create a disconnect be-

tween asset prices and exchange rates. A symmetric argument applies to assets j € A* and

shocks 1. W

25



References

ApriaN, T, E. ETuLA, anDp H. S. SHIN (2015): “Risk appetite and exchange rates,” Staff Reports
750, Federal Reserve Bank of New York.

ALESSANDRIA, G., anp H. CHo1 (2021): “The dynamics of the US trade balance and real ex-
change rate: The J curve and trade costs?,” Journal of International Economics, 132, 103511.

ALvAREZ, F., A. ATKESON, anD P. J. KEHOE (2009): “Time-Varying Risk, Interest Rates, and
Exchange Rates in General Equilibrium,” Review of Economic Studies, 76(3), 851-878.

ATKESON, A., aND A. T. BURSTEIN (2008): “Trade Costs, Pricing-to-Market, and International
Relative Prices,” American Economic Review, 98(5), 1998-2031.

AYRES, J., C. HEVIA, anD J. P. NICOLINT (2020): “Real exchange rates and primary commodity
prices,” Journal of International Economics, 122, 103261.

BACCHETTA, P., anD E. vaAN WiNcooP (2006): “Can Information Heterogeneity Explain the
Exchange Rate Determination Puzzle?,” American Economic Review, 96(3), 552-576.

Backus, D. K., anp G. W. SMITH (1993): “Consumption and real exchange rates in dynamic
economies with non-traded goods,” Journal of International Economics, 35(3-4), 297-316.

BENIGNO, G., aND C. THOENISSEN (2008): “Consumption and real exchange rates with incom-
plete markets and non-traded goods,” Journal of International Money and Finance, 27(6),
926-948.

BERNARD, A. B, J. B. JENSEN, S. J. REDDING, anDp P. K. ScHOTT (2009): “The Margins of US
Trade,” American Economic Review, 99(2), 487-93.

BRANDT, M. W,, J. H. COCHRANE, AND P. SANTA-CLARA (2006): “International risk sharing is
better than you think, or exchange rates are too smooth,” Journal of Monetary Economics,
53(4), 671-698.

BURNSIDE, C., B. HAN, D. HIRSHLEIFER, AND T. Y. WANG (2011): “Investor Overconfidence and
the Forward Premium Puzzle,” Review of Economic Studies, 78(2), 523—-558.

BURSTEIN, A. T., aND G. GOPINATH (2012): “International Prices and Exchange Rates,” in Hand-
book of International Economics, ed. by G. Gopinath, E. Helpman, and K. Rogoft, vol. IV.

CaMANHO, N., H. Hau, anp H. Rey (2018): “Global Portfolio Rebalancing and Exchange Rates,”
NBER Working Paper No. 24320.

CHAHROUR, R., V. CormMUN, P. D. Lo, P. GUERRON-QUINTANA, AND R. VALCHEV (2022): “Ex-
change Rate Disconnect Redux,” https://www.chahrournet/research.

CHAR1, V., P. J. KEHOE, anD E. R. MCGRATTAN (2007): “Business Cycle Accounting,” Economet-
rica, 75(3), 781-836.

CHEN, Y.-c., aND K. ROGOFF (2003): “Commodity currencies,” Journal of International Eco-

26



nomics, 60(1), 133-160.

CHERNOV, M., anp D. CREAL (2023): “International yield curves and currency puzzles,” The
Journal of Finance, 78(1), 209-245.

CHERNOV, M., V. HADDAD, anp O. ITsSKHOKI (2023): “What do financial markets say about the
exchange rate?,” .

CoracrTo, R, ANp M. M. CROCE (2011): “Risks for the Long Run and the Real Exchange Rate,”
Journal of Political Economy, 119(1), 153-181.

(2013): “International Asset Pricing with Recursive Preferences,” Journal of Finance,
68(6), 2651-2686.

CorSETTI, G., L. DEDOLA, AND S. LEDUC (2008): “International Risk Sharing and the Transmis-
sion of Productivity Shocks,” Review of Economic Studies, 75(2), 443-473.

DEVEREUX, M. B., anp C. ENGEL (2002): “Exchange rate pass-through, exchange rate volatility,

and exchange rate disconnect,” Journal of Monetary Economics, 49(5), 913-940.

EatoN, J., S. S. KORTUM, AND B. NEIMAN (2015): “Obstfeld and Rogoff’s International Macro
Puzzles: A Quantitative Assessment,” NBER Working Paper No. 21774.

ErcHENBAUM, M., anD C. L. EVANS (1995): “Some Empirical Evidence on the Effects of Shocks to
Monetary Policy on Exchange Rates®,” The Quarterly Journal of Economics, 110(4), 975-10009.

ENGEL, C. (1999): “Accounting for U.S. Real Exchange Rate Changes,” Journal of Political Econ-
omy, 107(3), 507-38.

ENGEL, C., anp K. D. WEsT (2005): “Exchange Rates and Fundamentals,” Journal of Political
Economy, 113(3), 485-517.

Evans, M. D. D., anp R. K. Lyons (2002): “Order Flow and Exchange Rate Dynamics,” Journal
of Political Economy, 110(1), 170—-180.

Fama, E. F. (1984): “Forward and spot exchange rates,” Journal of Monetary Economics, 14(3),
319-338.

FarwHl, E., anp X. GABAIX (2016): “Rare Disasters and Exchange Rates,” Quarterly Journal of
Economics, 131(1), 1-52.

FarHy, E., anD I. WERNING (2012): “Dealing with the Trilemma: Optimal Capital Controls with
Fixed Exchange Rates,” http://scholar.harvard.edu/farhi/publications.

Fukui, M., E. NAKAMURA, AND J. STEINSSON (2023): “The Macroeconomic Consequences of
Exchange Rate Depreciations,” NBER Working Paper No. 31279.

GABAIX, X., AND M. MAGGIORI (2015): “International Liquidity and Exchange Rate Dynamics,”
The Quarterly Journal of Economics, 130(3), 1369-1420.

GoriNATH, G., E. Boz, C. Casas, F. J. Diez, P.-O. GOURINCHAS, AND M. PLAGBORG-M@LLER

27


http://scholar.harvard.edu/farhi/publications

(2020): “Dominant Currency Paradigm,” American Economic Review, 110(3), 677-719.

GOURINCHAS, P.-O., anp A. TorNELL (2004): “Exchange rate puzzles and distorted beliefs,”
Journal of International Economics, 64(2), 303-333.

Hau, H. (2002): “Real Exchange Rate Volatility and Economic Openness: Theory and Evidence,”
Journal of Money, Credit and Banking, 34(3), 611-630.

ITskHOKI, O., AND D. MUKHIN (2021a): “Exchange Rate Disconnect in General Equilibrium,”
Journal of Political Economy, 129(8), 2183-2232.

(2021b): “Mussa Puzzle Redux,” NBER Working Paper No. 28950.

JEANNE, O., anD A. K. ROSE (2002): “Noise Trading and Exchange Rate Regimes,” The Quarterly
Journal of Economics, 117(2), 537-569.

JIANG, Z., A. KRISHNAMURTHY, AND H. N. LUsTIG (2021): “Foreign Safe Asset Demand and the
Dollar Exchange Rate,” The Journal of Finance, 76(3), 1049-1089.

KARABARBOUNIS, L. (2014): “Home production, labor wedges, and international business cy-
cles,” Journal of Monetary Economics, 64(C), 68—84.

KoLLMANN, R. (2005): “Macroeconomic effects of nominal exchange rate regimes: new insights

into the role of price dynamics,” Journal of International Money and Finance, 24(2), 275-292.

(2012): “Limited asset market participation and the consumption-real exchange rate
anomaly,” Canadian Journal of Economics, 45(2), 566—584.
Koury, P. (1976): “Capital Flows and the Dynamics of the Exchange Rate,” Stockholm, Institute

for International Economic Studies, Seminar Paper 67.

(1983): “Balance of Payments and the Foreign Exchange Market: A Dynamic Partial
Equilibrium Model,” in Economic Interdependence and Flexible Exchange Rates, ed. by J. S.
Bhandari, and B. H. Putnam. MIT Press.

LILLEY, A., M. MAGGIORI, B. NEIMAN, AND J. SCHREGER (2022): “Exchange Rate Reconnect,” The
Review of Economics and Statistics, 104(4), 845-55.

LusTiG, H. N., aND A. VERDELHAN (2019): “Does Incomplete Spanning in International Finan-
cial Markets Help to Explain Exchange Rates?,” American Economic Review, 109(6), 2208-44.

Mac MULLEN, M., anp S. Woo (2023): “Real Exchange Rate and Net Trade Dynamics: Financial
and Trade Shocks,” University of Rochester working paper.

MEESE, R., aND K. ROGOFF (1983): “Empirical Exchange Rate Models of the Seventies: Do They
Fit Out of Sample?,” Journal of International Economics, 14(1), 3-24.

OBSTFELD, M., aND K. ROGOFF (2000): “New Directions for Stochastic Open Economy Models,”
Journal of International Economics, 50, 117-153.

(2001): “The Six Major Puzzles in International Macroeconomics: Is There a Common

28



Cause?,” in NBER Macroeconomics Annual 2000, vol. 15, pp. 339-390.

Paviova, A., anp R. RIGOBON (2007): “Asset prices and exchange rates,” Review of Financial
Studies, 20(4), 1139-1180.

REYES-HEROLES, R. (2016): “The Role of Trade Costs in the Surge of Trade Imbalances,” http:

//scholar.princeton.edu/rmreyes/JMP.

RoGOFF, K. (1996): “The Purchasing Power Parity Puzzle,” Journal of Economic Literature, 34,
647-668.

SHIMER, R. (2009): “Convergence in Macroeconomics: The Labor Wedge,” American Economic
Journal: Macroeconomics, 1(1), 280-97.

STOCKMAN, A. C., anDp L. L. TESAR (1995): “Tastes and Technology in a Two-Country Model
of the Business Cycle: Explaining International Comovements,” The American Economic Re-
view, 85(1), 168—185.

VERDELHAN, A. (2010): “A Habit-Based Explanation of the Exchange Rate Risk Premium,” Jour-
nal of Finance, 65(1), 123-146.

29


http://scholar.princeton.edu/rmreyes/JMP
http://scholar.princeton.edu/rmreyes/JMP

