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At the onset of the COVID-19 economic crisis, as in other crisis episodes, we observed a rapid appreciation
of “safe haven” currencies. We quantify currency-induced balance sheet valuation effects for aggregate ex-
ternal positions as well as for broadly defined asset classes for the first quarter and the full year 2020. To
do so, we use new data on the currency composition of cross-border assets and liabilities for 46 coun-
tries. In contrast with past financial crises, many emerging markets did not experience losses on their
aggregate external balance sheets despite facing a domestic currency depreciation. This was partly due to
currency-induced valuation gains on equity positions offsetting losses on debt positions, and partly due
to reduced currency mismatch on their external debt positions. We conduct the stock-flow reconciliation
of net international investment positions to measure overall valuation effects and compute the proportion
that is due to changes in currency values. For about half of the countries in our sample, currency-induced
valuation effects were substantial, representing over 50 percent of total valuation effects in 2020Q1 and
the full year 2020.
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1. Introduction

The sudden onset of the COVID-19 crisis in early 2020 sent a
tidal wave across global financial markets in the first quarter of
2020, leading to rapid changes in asset prices, including currency
values, and inducing investors to move towards safe assets. Flight
to safety in times of economic turmoil is now well documented
and understood in the literature (see, for example, Hartmann et al.,
2004; Beber et al., 2009)." Akin to other crisis experiences, dur-
ing the early stages of the COVID-19 crisis in the first quarter of
2020 (2020Q1), flight to safety was accompanied by a rapid appre-

* We are grateful to the editor and two anonymous referees for valuable com-
ments. We thank Roland Beck, Kristin Forbes, Sebnem Kalemli-Ozcan, Michael Klein,
David Kohn, Gian Maria Milesi-Ferretti, and seminar participants at the American
Economic Association Conference 2022, the IADB, the International Macro/Finance
and Sovereign Debt Workshop at Sogang University 2021, the CEPR 6th Interna-
tional Macroeconomics and Finance Conference 2021, the BAF-ECB Workshop on In-
ternational Capital Flows 2020, and the IMF Annual Research Conference 2020 for
suggestions, constructive conversations, and helpful comments. We are grateful to
Ted Liu for his research assistance. All errors are ours. The views in this paper are
solely of the authors and do not necessarily represent the views of the International
Monetary Fund, NBER, or CEPR.

* Both authors contributed to the paper equally at all stages of the research, anal-
ysis, drafting, and revision of the paper.

E-mail addresses: gbhale@ucsc.edu (G. Hale), ljuvenal@imf.org (L. Juvenal).

1 This is also documented in Baele et al. (2019).
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ciation of “safe haven” currencies, especially the U.S. dollar.? As a
counterpart, values of many emerging economies’ currencies have
declined considerably (Corsetti et al., 2020). By the end of 2020,
many global asset markets recovered their initial losses, but some
currencies continued to depreciate against major global currencies
(Figure 1).

History teaches us that sharp unexpected changes in exchange
rates and other asset prices are likely to produce significant valua-
tion changes in net foreign asset positions.> Such valuation changes
have a direct impact on a country’s cost of capital and ability to
borrow, with indirect and persistent effects on the real economy,
largely through their effect on investment (Aguiar, 2005; Caballero,
2021; Gertler et al.,, 2007; Ghironi et al., 2015). In anticipation of
such effects, countries with substantial currency mismatches on
their external balance sheets may exhibit fear-of-floating in their
exchange rate policies (Georgiadis and Zhu, 2021).

2 Flight to safety at the onset of the COVID-19 crisis was documented in many as-

set markets (see, for example, Chari et al., 2020; LAwen et al., 2021; Ozili and Arun,
2020). In addition, flight to U.S. assets resulted in the shortage of U.S. dollar liquid-
ity, which partly contributed to the U.S. dollar appreciation (see Aizenman et al.,
2021).

3 Balance sheet effects of currency depreciations, in particular, drew attention fol-
lowing the Asian financial crisis in 1997-98 (see, for example, Corsetti et al., 1999).
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Fig. 1. Exchange Rate Dynamics.
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2020: full year
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Notes: The bars represent the percentage depreciation of the currency of each listed country against the U.S. dollar. The left panel reports the depreciation from close of
January 1, 2020 through close of March 31, 2020 while the right panel shows the depreciation from close of January 1, 2020 through close of December 31, 2020. The
number is zero for the U.S. dollar and the USA is listed for completeness. Data labels use International Organization for Standardization (ISO) country codes and are listed

alphabetically. Exchange rates are sourced from Datastream.

Until recently, it was hard to measure the contribution of ex-
change rate movements to changes in aggregate external balance
sheets at a global scale due to the lack of information on the cur-
rency breakdown of external asset and liability positions.* A recent
data set (Bénétrix et al., 2019) containing the currency composi-
tion of assets and liabilities positions makes this exercise possi-
ble. This data set is largely based on non-confidential actual data

4 The first effort to obtain the currency breakdown of the international invest-
ment position was by Lane and Shambaugh (2010). However, the most updated data
set is only available up to 2012.

compiled from a survey the IMF sent to country authorities and
complemented with other sources of actual data: (i) the currency
composition of portfolio equity and debt assets are from the IMF’s
Coordinated Portfolio Investment Survey (CPIS); (ii) the currency
breakdown obtained from the Bank of International Settlements
(BIS) international debt issuance statistics; (iii) the currency com-
position of banks cross-border positions reported to the BIS avail-
able through its Locational Banking Statistics (LBS); and (iv) esti-
mations based on the geography of cross-border positions as ex-
plained in Lane and Shambaugh (2010). We rely on this data set
to accurately measure currency-induced valuation effects, which
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also allows us to compute the contribution of asset price-induced
valuation effects through a reconciliation of the stocks of external
balance sheet positions and flows implied by the current account
(Lane and Milesi-Ferretti, 2001; Gourinchas and Rey, 2007; Gour-
inchas et al., 2014; Forbes et al., 2017).

We analyze separately two time periods: 2020Q1 (from January
1 to March 31) and the full year 2020. This is because in 2020Q1
there was a significant drop in most asset prices accompanied by
a flight to safety and resulting appreciation of the U.S. dollar, the
Japanese yen, and, to a lesser extent, other safe-haven currencies.
Many but not all of these trends reversed starting April 2020, mak-
ing March 31, 2020, a natural demarcation point for the analy-
sis.> We study aggregate external balance sheet positions as well
as stocks of assets and liabilities of broadly defined asset classes
for 46 economies, both advanced and emerging. The breakdown
by asset class includes debt, which we further separate into port-
folio debt, direct investment debt, and other investment (mostly
representing bank lending and borrowing); and equity, which we
separate into portfolio and direct investment. Aggregate positions
also include official foreign currency reserves, and we report our
calculations with and without official foreign currency reserves in-
cluded.

Exchange rate movements tend to have different effects on dif-
ferent asset classes. Many countries’ external debt balance sheets
tend to have net foreign currency debt liabilities, resulting in
currency-induced losses following a domestic currency deprecia-
tion. The opposite, however, is true for equity: equity liabilities are
denominated in the currency of the host country (domestic cur-
rency) while equity assets are mostly denominated in foreign cur-
rencies. As a result, any depreciation of the domestic currency will
lead to currency-induced valuation losses on debt positions and
currency-induced improvements in equity positions on countries’
external balance sheets. A currency appreciation will have the op-
posite effect.6

We calculate changes in external net liabilities resulting from
exchange rate movements between January 1, 2020, and March 31,
2020, as well as between January 1, 2020, and December 31, 2020.
Importantly, in addition to considering changes in domestic ex-
change rates vis-a-vis the U.S. dollar, we also consider movements
between four major currencies: the U.S. dollar, the British pound,
the euro, and the Japanese yen.” We find that during 2020Q1,
when the U.S. dollar appreciated with respect to most curren-
cies, the U.S. experienced large currency-induced losses on its ex-
ternal balance sheet positions, mainly driven by equity positions.
Other countries with substantial losses were Japan, Switzerland,
and Turkey. Most countries experienced either gains or very small
overall effects. The situation changed substantially by the end of
2020 when the U.S. dollar depreciated against most currencies in
our sample. During the full year of 2020, currency-induced val-
uation losses were observed on external balance sheets of many
countries, while the U.S. showed overall external balance sheet
gains, again, due to its equity positions.

Decomposing overall currency-induced balance sheet effects by
asset class, we find that in many cases a currency depreciation led
to balance sheet losses on external debt positions that were com-
pensated by gains on equity positions. Further, we find that both
direct investment and portfolio equity contributed nearly equally

5 We chose the last date in 2020Q1 rather than a precise turning point for the
calculation of the stock-flow reconciliation because net foreign asset positions and
current accounts are reported at a quarterly frequency.

6 Cavallo and Tille (2006) and Gourinchas et al. (2010) show that, as a result of
large equity liabilities in the U.S., in times of global economic stress there is a net
transfer from the U.S. to the rest of the world on external equity positions.

7 We count as global currencies the “big four” currencies according to
Aizenman et al. (2020a).
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for most countries. In terms of the debt components, the contribu-
tion of valuation effects on portfolio debt tends to be the largest
for most countries, followed by other investment positions (which
are mostly bank positions). While in many countries banks are re-
quired to avoid currency mismatch on their overall balance sheets,
this requirement generally does not apply separately to domes-
tic and foreign positions. This means, for example, that a bank
can hold a short foreign currency position against foreign entities
which is compensated by a long foreign currency position against
domestic counterparts. As a result, it is possible for the banking
system as a whole to have a currency mismatch on the aggre-
gate external balance sheet even in the presence of regulatory con-
straints.®

Given that in past crises emerging markets proved to be very
vulnerable to currency-induced external balance sheet effects, we
discuss separately their 2020 experience and compare it to the
Asian Financial Crisis of 1997-98.° We find that during the Asian
Financial crisis Indonesia, Thailand, and South Korea experienced
substantial currency-induced valuation losses following rapid de-
preciations of their currencies. In 2020Q1 these countries experi-
enced either minor changes due to currency-induced valuation ef-
fects or gains, despite substantial depreciation of their currencies.
In Indonesia, currency gains on foreign exchange reserves were
sufficient to almost exactly offset aggregate net losses on debt and
equity, while Thailand and Korea experienced valuation gains. That
said, given that assets and liabilities in each of the asset classes are
likely to be held by different agents in the economy, it is possible
that disaggregated exposures to currency movements were still im-
portant in 2020.

Next, we test whether cross-country differences in currency de-
preciation in 2020Q1 were related to currency composition of ex-
ternal balance sheets. To do so, we construct a measure of cur-
rency mismatch of each country’s external balance sheet to ex-
change rate movements, following Lane and Shambaugh (2010),
as of the beginning of 2020, prior to the onset of the COVID-19
crisis. We find that countries with larger potential balance sheet
losses from a weakening of their domestic currency experienced a
smaller depreciation in 2020Q1. We then decompose the measure
of currency mismatch by asset class, consisting of three types of
debt (portfolio, direct investment, and other investment) and to-
tal equity. We find that portfolio debt mismatch is in fact associ-
ated with a larger depreciation, while direct investment debt and
other debt investment mismatches have a negative effect. In con-
trast, equity mismatch has no effect. This indicates that following
prior large depreciation episodes, countries most vulnerable to bal-
ance sheet losses made the currency composition of their external
balance sheets more resilient by increasing their reliance on eq-
uity flows.'® However, there are still vulnerabilities originating in
mismatches in portfolio debt.

Finally, we present a stock-flow reconciliation of net foreign as-
set positions by combining our calculations of currency-induced
valuation effects with information on the changes in net foreign
assets and current accounts in 2020Q1, and the full year 2020.!"
The difference between the change in the net foreign assets and
the current account is the valuation effect in the external balance

8 Moreover, for some countries we observe net foreign currency exposures held
by individual banks, once derivatives are taken into account, as demonstrated for
the case of Germany by Abbassi and Brauning (2021).

9 In a related paper, Gourinchas et al. (2012) show that during the flight to safety
observed during the Global Financial Crisis of 2008-09, China, Russia, Hong Kong,
and Singapore experienced substantial currency-induced valuation losses.

10 In fact, Bénétrix et al. (2015) show that prior to the Global Financial Crisis of
2008-09 many emerging markets shifted towards positive net foreign currency po-
sitions.

11 For a detailed analysis of the capital flows at the onset of the COVID-19 crisis,
see Avdjiev et al. (2020).
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sheet. Valuation changes could be due to changes in exchange rates
(the currency-induced valuation effects we calculated) or changes
in the prices of assets and liabilities held in the portfolio. We ob-
serve all but asset prices and therefore compute asset-price valua-
tion effects as a residual.!?

We find that in the U.S., currency-induced valuation losses in
2020Q1 contributed 47 percent to total valuation losses during this
time period, once again showing the role of the U.S. as a global in-
surer during flight-to-safety episodes (Gourinchas et al., 2010). By
the end of 2020, these trends changed since there was a shift in
the configuration of currencies and asset prices values. Moreover,
we find that most countries that experienced excess capital out-
flows in 2020Q1 experienced valuation gains, which mitigated the
impact of outflows on their net external balance sheet positions.
In contrast to Bénétrix et al. (2015), however, we do not find that
valuation effects, currency-induced or total, had an overall stabiliz-
ing effect on external balance sheet positions: many countries with
excess capital inflows in 2020Q1 also experienced valuation gains.

One important caveat of our analysis is that aggregate positions
may mask substantial currency mismatches on balance sheets of
individual sectors, institutions, or for more granular asset classes.!?
In particular, in some countries, external liabilities may be predom-
inantly held by the government while external assets may be held
by private agents, in which case the currency mismatch problem
on government balance sheets is still present. Although we do not
have access to sectoral or institution-level data, we observe some
of these aggregation issues by analyzing separately debt and eq-
uity: for many countries, we find that currency-induced valuation
effects on debt and on equity offset each other. From the related
literature that looks into the effects of currency fluctuations at the
firm level, we know that these effects can be economically im-
portant (Du and Schreger, 2021; Kalemli-Ozcan et al., 2021). An-
other caveat is that we do not observe the currency composition
of derivatives and therefore cannot tell if any currency mismatches
are hedged. That said, while derivative markets are growing rapidly
and can provide some hedging opportunities, these are still limited
to large firms and are expensive or not available at medium and
long maturities (Alfaro et al., 2021).

In addition to providing an analysis of the most recent episode
of a widespread movement in exchange rates, our paper extends
the scope of the literature that analyzes the impact of valuation
effects on the external balance sheets while providing a compre-
hensive analysis of overall external positions with details by asset
class. Past studies either relied on estimates of the currency com-
position of external balance sheets (Lane and Shambaugh, 2010;
Bénétrix et al., 2015) or had a limited set of countries in their anal-
ysis, such as Forbes et al. (2017). Thanks to the new data set, we
are able to use mostly actual data, rather than estimates of the cur-
rency composition of external positions by asset class for a large
sample of countries.

The remainder of the paper is organized as follows.
Section 2 describes the data. Section 3 presents the method-
ology. The calculations of currency-induced valuation effects are
shown in Section 4 and the stock-flow reconciliation is pre-
sented in Section 5. Section 6 concludes. The Appendix provides
additional details on the data and supplemental charts.

12 Note that asset-price valuations will include other changes in the volume of
stocks (e.g., economic appearance/disappearance of assets or liabilities, reclassifica-
tion, measurement issues, etc.), and statistical discrepancies. In the absence of this
information, and in line with the literature (see Lane and Shambaugh, 2010), the
asset price valuation effects which we consider in the paper include other changes
and statistical discrepancies.

13 By focusing on aggregate external balance sheets we also miss any effects of do-
mestic dollarization emphasized in a recent paper by Bocola and Lorenzoni (2020),
and described in Luca and Petrova (2008) and Fidrmuc et al. (2013) for the case of
transition economies.
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Our data set combines information on the stock of assets and li-
abilities of portfolio debt, other investment, direct investment debt,
direct investment equity, portfolio equity as well as foreign ex-
change reserves, the currency composition of those items, COVID-
19 statistics, and exchange rates for a sample of 46 countries.'

Stocks data at the end of 2019 and 2020 are from the Exter-
nal Wealth of Nations data set by Lane and Milesi-Ferretti (2007).
Exchange rates at daily frequency are from Datastream. COVID-
19 statistics and data on government responses are obtained from
the Oxford University “COVID-19 Government Response Tracker.”!
Daily data are available and we use March 31, 2020, to measure
the extent of COVID-19 spread (proxied by the number of COVID-
19 related deaths or COVID-19 cases) and governments’ economic
response (measured using the index of actual income support to
households) in the first quarter of 2020.

The currency composition of gross assets and liabilities builds
on a novel data set on currency exposures published as part of
an IMF working paper.’® The main source of currency composi-
tion data is a survey sent to country authorities by the IMF Re-
search Department in collaboration with the Statistics Department.
The survey requested data on the main components of the inter-
national investment position (IIP) broken down into five main cur-
rencies (i.e. U.S. dollar, euro, Japanese yen, British pound, and Ren-
minbi), domestic currency (when different from the previous five),
and “other currencies” which include all the other foreign curren-
cies not included in the previous categories. Country authorities
responded to the survey on a voluntary basis and around 60 per-
cent of countries reported some data. Currency composition data
are only available through 2017, but Bénétrix et al. (2019) show
that the breakdown has been very persistent in the last 10 years.
Thus, we apply 2017 currency weights to 2019 stocks.

Tables A.1, A.2, and A.3 detail the sources of currency composi-
tion data for each country for debt assets, debt liabilities, and eq-
uity, respectively. Actual data on the currency breakdown of port-
folio debt assets were obtained from the IMF survey and comple-
mented with the data reported in the Coordinated Portfolio Invest-
ment Survey (CPIS).”” For the ten countries for which actual data
are not available, estimates from the IMF data set are used.'®

The currency composition of portfolio debt liabilities is also re-
ported in the IMF survey. In the absence of actual data, we fill
the gaps using “synthetic data” obtained from two sources. For a
subset of countries, the currency breakdown is from the Bank of
International Settlements (BIS) International Debt Statistics. Since
the BIS does not report the currency composition of domesti-
cally issued debt securities and there is no information on non-
resident holdings of such securities, the share of domestic currency
debt could be underestimated for emerging economies. To control
for this, the share of debt denominated in domestic currency is
taken from Arslanalp and Tsuda (2014) and the foreign currency
shares are computed based on BIS international issuance data. The
main component of other investment assets and liabilities is bank-
related. Therefore, the actual survey data was complemented with
the currency of denomination of banks’ cross-border positions re-
ported to the BIS Locational Banking Statistics.

14 See Tables A.1, A.2, and A.3 in the Appendix for details on the country coverage.

15> Data are found at https://www.bsg.ox.ac.uk/research/research-projects/
coronavirus-government-response-tracker.

16 See Bénétrix et al. (2019). Public data are available at: https://www.imf.org/en/
Publications/WP/Issues/2019/12/27/Cross-Border-Currency- Exposures-48876.

17 Table 2 of CPIS includes the currency of denomination of portfolio debt assets
for a subset of countries.

18 For a description of the estimation methods see Bénétrix et al. (2019).
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We distinguish between the equity and debt components of
direct investment. For both items, we use actual data from the
IMF Survey and estimated data from Bénétrix et al. (2019). Ac-
tual data on the currency breakdown of portfolio equity assets was
obtained from the IMF survey and complemented with the cur-
rency mix data reported in the Coordinated Portfolio Investment
Survey (CPIS).'° For the ten countries for which actual data are not
available, estimates from the IMF data set are used.? Equity lia-
bilities (both portfolio and direct investment) are denominated in
the currency of the host country, consistent with the methodol-
ogy in Lane and Shambaugh (2010). In fact, for the countries for
which we have information on the currency of denomination of
equity liabilities from the IMF survey, we can confirm that they
are denominated in domestic currency, consistent with the treat-
ment in the literature. In the appendix to their paper, Lane and
Shambaugh (2010) explain that equity issued by a country is de-
nominated in the currency of that country. That is, U.S. stocks are
denominated in dollars, British stocks in pounds, and so on. There-
fore, the total size of equity liabilities is assumed to be denomi-
nated in domestic currency.

There are several of countries that make the currency com-
position of reserves publicly available. For those countries, actual
data on the currency composition of reserves were obtained from
non-confidential sources. For the countries for which the currency
composition of reserves is confidential, we used estimates from
Bénétrix et al. (2019). The following countries publish the cur-
rency composition of reserves in publications from their Central
Bank or Ministry of Finance (the sources of data are in paren-
thesis): Canada (Department of Finance Canada), Chile (Central
Bank of Chile), Colombia (Banco de la Repiblica), Peru (Banco Cen-
tral de Reserva del Perd), Poland (National Bank of Poland), Swe-
den (Riskbank), Switzerland (Swiss National Bank), United King-
dom (Bank of England), USA (US Treasury), and Uruguay (Cen-
tral Bank of Uruguay).?! The IMF Currency Composition of Offi-
cial Foreign Exchange Reserves (COFER) keeps track of the currency
composition of reserves of its member countries. Although COFER
data for individual countries are strictly confidential, since 2016 a
small group of countries report an optional SDR breakdown by cur-
rency in the reserves template, which is publicly available.?? These
countries are Australia, Belgium, Brazil, Finland, Germany, Ireland,
Netherlands, Norway, and Portugal. For these 9 countries, we use
the currency breakdown from the reserves template. Finally, for
the Czech Republic and Russia, we obtain information on the cur-
rency composition of reserves from the ECB publication “The Inter-
national Role of the Euro.”

For the purpose of this exercise, for each country, we focus
on four global currencies: the U.S. dollar (USD), the British pound
(GBP), the euro (EUR), and the Japanese yen (JPY), in addition to
domestic currency. These currencies combined account for 92% of
the total stock of external portfolio debt assets and liabilities and
for 92% of other external investment assets and liabilities.

19 Table 2 of CPIS includes the currency of denomination of portfolio equity assets
for a subset of countries.

20 The estimation methods are described in Bénétrix et al. (2019).

21 For the United Kingdom we use the combined currency shares of the Bank of
England and the UK Government (which includes other foreign currency assets such
as claims vis-d-vis residents); for the U.S. we use the combined currency share of
the Open Market Account (SOMA) at the Board of Governors of the Federal Reserve
System and the US Treasury Exchange Stabilization Fund (ESF); for Chile we use the
combined currency share in the liquidity and the investment portfolio of the central
bank. Finally, the Central Bank of Peru reports the US dollar share of reserves and
highlight, in their Annual Report, that the reserve assets denominated in currencies
other than the US dollar are mostly denominated in euros.

22 http://data.imf.org/?sk=E6A5F467-C14B-4AA8-9F6D-5A09EC4EG2A4.
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3. Methodology

The analysis of valuation effects resulting from currency and as-
set price dynamics is performed in two steps. First, we measure
currency-induced valuation effects for overall net foreign liabilities
and separately for individual asset classes. Second, we reconcile
differences between changes in net foreign asset positions (stocks)
and capital flows and obtain total valuation effects. The total val-
uation effects can be broken down into a currency-induced com-
ponent, which are our estimates of currency-valuation effects, and
valuation effects due to changes in asset prices, which we compute
as a residual.

3.1. Measuring Currency-Induced Valuation Effects

In order to evaluate the size of the balance sheet effect of ex-
change rate changes, we compute a measure of valuation effects
on gross stocks of net foreign liabilities (NL) as proposed by Lane
and Shambaugh (2010):23

VALNLYC = AL (AS,_y + 1§, ), (1)

where VALNL,,F f‘c indicates the currency-induced valuation effect on
net foreign liabilities (in U.S. dollars) driven by currency move-
ments for country i and asset class c. /AIF ¢ is the percentage
change in the financial exchange rate index durlng period t for as-
set class ¢ and A7, ; and Lf,_, are the end-of-period ¢t — 1 gross
stocks of external assets and liabilities in asset class ¢ expressed in
current U.S. dollars.

The financial exchange rate index provides a measure of the
sensitivity of a country’s external balance sheets to currency move-
ments and is given by

1” ;1(1+Zwm \BAE;j), (2)

with %AE;;, denoting the percentage change in the bilateral end-
of-period nominal exchange rate between the currency of country
i and foreign currency j between t — 1 and t, and a)] +_1 represent-
ing the net liability financial weight of currency j in country i in
period t — 1 for asset class c. This is calculated as

F.c _ Lc Lc c
Wi = O 1Sit-1~ 1][ 15?[ 1 (3)
where
C C
okt = Ll]t 1 ot — Afjvf—l
-1 = ’ -1 = . Ac
Z] ij.t—1 Z]Aijt 1
LS A€
and Slt it—1 SAc _ i,t—1

1= ’ 1 ’
Act1+th1 b AC[1+L1tl

with w, ” 1 (w{}'ffl) denoting the proportion of liabilities (assets)
Lc LIC[ 1
it—17" ]+L” 1

dicating the share of liabilities in the country external balance

denominated in currency j for asset class c, s in-

AC
C it—1
sheet for asset class ¢, and sf[ 1= A

responding share for its assets. By construction sff_1 :t =1L
We conduct our analysis individually for two main asset classes,
debt and equity. We further break down these into sub-classes:
portfolio and direct investment equity; portfolio debt, direct in-
vestment debt, and other investment, which mainly reflects bank
transactions. We also analyze total aggregated assets and liabilities,

which we denote by dropping superscript ¢ in our notation.

representing the cor-

23 Note that Lane and Shambaugh (2010) compute valuation effects on net foreign
assets while we compute the effects on net foreign liabilities, otherwise our mea-
sure is identical to theirs.
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We evaluate a country’s external balance sheet sensitivity to
proportional changes of domestic currency values relative to all
foreign currencies as M;; = 37 a)f“ which simplifies to

Lo A L oL A
Mie = 0y Siy — wi,tsli‘,‘t = Za’zjtsi,t - Zwij,tsdgt’ (4)
j j

where the proportion of foreign liabilities and foreign assets de-
nominated in any foreign currency, a)iL_t and a){‘t are computed for
total assets and total liabilities. We use this measure of external
balance sheet sensitivity to exchange rate movements to under-
stand the effect of currency mismatch on the magnitude of ex-
change rate changes at the onset of the crisis.

We rely on Lane and Shambaugh (2010) approach to measur-
ing valuation effects because this is the approach taken in the in-
ternational finance literature (see Forbes et al., 2017; Gourinchas
et al,, 2010). However, given that we observe net foreign liabilities
and their currency composition at the beginning of the period in
consideration as well as exchange rates at the beginning and at
the end of the time period analyzed, we can simply calculate the
change in the home currency value of the total portfolio for each
country. We show that this simple “accounting” approach yields
results that are very similar to the benchmark calculations we use.

In order to assess the importance of the currency-induced valu-
ation effects for each individual country we also compute the mea-
sure in equation (1) relative to GDP, as follows:

FX,
VALNL; ¢ A+D), 4
GDP,¢ 1 GDPr 1
where both valuation effects and GDP are measured in U.S. dollars.
The sign of the effects of a currency depreciation depends on
whether a country has a long or short position in foreign currency.

The magnitude will be determined by the depreciation rate and
the size of the external balance sheet.

o F,
N

(5)

3.2. Total Effects Using Stock-Flow Reconciliation

By definition, changes in net foreign asset positions (NFA)
are composed of international financial transactions, which net
out to be equal to the current account (CA), and changes in
the valuation of existing positions. There are two sources of
valuation changes — those due to changes in asset prices and
those due to changes in exchange rates. While we can compute
currency-induced valuation effects as discussed in the previous
section (VALNFA?{‘ = —VALNLF¥), we cannot measure asset-price-
related valuation changes (VALNFAE .) due to the lack of asset-level
details and because not all assets are valued at market prices.
We do, however, observe net foreign asset positions and current
accounts, and can therefore compute asset-price-related valuation
changes as a residual from the identity

NFA;; — NFA;;_1 = CA;¢ + VALNFA?, + VALNFAF} (6)

for each country in our sample.2*
4. Currency-Induced Valuation Effects in 2020

At the onset of the COVID-19 crisis, during the first quarter of
2020, we observed a rapid appreciation of “safe haven” curren-
cies, especially the USD. As a counterpart, values of many emerg-
ing economies’ currencies have declined considerably (left panel,

24 Note that the measurement of the price valuation terms is subject to measure-
ment error because measures of stock positions and flows are typically based on
different sources. Therefore, VALNFA?, may include mismeasured valuations, mis-
measured flows, mismeasured initial positions, and any errors or revisions (see
Gourinchas et al., 2014).
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Figure 1). This was a period characterized by substantial turmoil
and capital outflows from many emerging economies. Asset mar-
kets started to stabilize in April 2020 and the configuration of cur-
rencies’ depreciation by the end of 2020 is quite different (right
panel, Figure 1). Figure 2 depicts these movements in terms of
cumulative daily changes in exchange rates during 2020. We can
see that the end of 2020Q1 represented, for most countries, the
largest cumulative depreciation against the U.S. dollar since Jan-
uary 1, while the end of 2020 showed the smallest depreciation
(or in some cases the largest appreciation) relative to January 1.
Notable exceptions are Argentina and Turkey, whose currencies de-
preciated initially by 8 and 12 percent, respectively, and continued
to depreciate throughout 2020, ending the year with 40 and 25
percent depreciation, respectively. Another exception is Brazil, for
which the depreciation in 2020Q1 and at the end of the year 2020
was roughly the same.

The JPY strengthened slightly initially and continued to
strengthen throughout the year, appreciating by 5 percent against
the USD for 2020 overall. In contrast, while the euro depreciated
initially, by the end of 2020 it gained value against the USD. Some
emerging economies’ currencies depreciated considerably at the
beginning of the COVID-19 crisis but subsequently gained value so
that by the end of 2020 their currencies did not suffer a large de-
preciation. Such is the case, for example, for South Africa, Mexico,
and Colombia. These countries witnessed an initial depreciation of
over 20 percent and an end-of-year depreciation of less than 5 per-
cent. In other countries, such as Malaysia and Korea, the initial de-
preciation was more than offset by the end of the year, resulting
in an overall appreciation.

Given the differences in the currencies’ behavior at the onset
of the crisis and by the end of 2020, we compute the currency-
induced valuation effects for 2020Q1 as well as for the end-of-year
2020. We then discuss the contribution of different asset classes to
the effects on total portfolios: first separating debt and equity and
then breaking each of them down into asset sub-classes. In addi-
tion, we focus on emerging economies and provide a comparison
with the currency-induced valuation effects observed during the
1997-98 Asian crisis. Finally, we test whether the size of the cur-
rency depreciation in the first quarter of 2020, at the onset of the
COVID-19 crisis, was related to the amount of currency mismatch
on external balance sheets, proxied by the Lane and Shambaugh
(2010) measure of foreign currency exposure defined as net for-
eign liabilities denominated in foreign currency as a proportion of
the aggregate balance sheet.

4.1. Effects on Aggregate Net Liabilities

We use the measure VALNLfi(’C described in equation (1) to
compute changes in net liabilities that are due to currency move-
ments between January 1 and March 31, 2020, as well as the entire
year 2020. Figure 3 shows our calculations for the change in aggre-
gate net liabilities in billion U.S. dollars for 2020Q1 (left panel) and
the full year 2020 (right panel). The results in terms of changes
in net liabilities as a percentage of GDP are shown in Figure 4. In
both cases, dark and light bars combined depict changes in aggre-
gate net liabilities while the light bars exclude foreign currency re-
serves. The countries are sorted from largest valuation losses (i.e.
increase in net liabilities) to highest gains.

At the onset of the COVID-19 crisis, in 2020Q1, the largest valu-
ation losses in billion U.S. dollars were experienced by the United
States ($186 billion). This is consistent with the notion of “exor-
bitant duty” first documented by Gourinchas et al. (2012), who
demonstrate that the U.S. provides insurance to the rest of the
world in times of global economic stress. Japan and Switzerland
also experienced valuation losses in 2020Q1 ($88 billion and $52
billion, respectively) due to an appreciation of their currencies. The
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Fig. 2. Distribution of Exchange Rate Changes.

Notes: The boxes represent the percentage depreciation of the currency of each listed country against the U.S. dollar from January 1, 2020 to every day of the year. Horizontal
lines represent medians, box limits, and the inter-quartile range. Vertical lines extend to upper and lower adjacent values. Outliers are omitted. Red dots show depreciation
from close of January 1, 2020 through close of March 31, 2020 while green dots show the depreciation from close of January 1, 2020 through close of December 31, 2020.
Data labels use International Organization for Standardization (ISO) country codes and are listed alphabetically. Exchange rates are from Datastream.

countries with the largest valuation losses have currencies that ap-
preciated at the onset of the crisis in part due to their role as safe
havens. The liabilities of these countries are predominantly in do-
mestic currency while their assets are mainly in foreign currencies.
Hence a currency appreciation tends to increase the value of their
net foreign liabilities. We observe that losses were also present in
Turkey ($14 billion), where the depreciation of the domestic cur-
rency increased the value of its net foreign liabilities, which are
mostly denominated in foreign currency. In contrast, despite the
depreciation of their currencies, we find that Russia, the United
Kingdom, and Norway enjoyed the largest currency-induced val-
uation gains.

By the end of 2020, the configuration of exchange rate move-
ments shifted the picture of currency-induced valuation effects. In
fact, by the end of 2020, the countries which show the largest
currency-induced valuation losses are China, Ireland, Japan, and
Switzerland, while the largest valuation gains are registered in the
United States, Russia, and Brazil. As with the situation in 2020Q1,
the reasons for these effects varied by country. For the United
States, the USD depreciation improved its net foreign position due
to liabilities mostly denominated in USD and assets composed of
multiple currencies. The losses for Ireland and Switzerland were
due to the appreciation of the euro and the Swiss franc against the
USD. In the case of Brazil, the depreciation of the real against the
U.S. dollar increased the value of its foreign exchange reserves.

In order to have a sense of the economic importance of these
effects, it is useful to measure the currency-induced valuation ef-
fects relative to GDP (Figure 4). We find that relative to GDP the
largest currency-induced valuation losses in 2020Q1 were experi-

enced in Switzerland, Turkey, and Japan (7.4, 1.9, and 1.7 percent
of GDP, respectively). At the same time, currency-induced valua-
tion gains for Norway, Singapore, and Russia exceeded 10 percent
of their respective GDPs. By the end of 2020, the largest currency-
induced valuation losses as a share of GDP were observed in Ire-
land, Switzerland, and the Netherlands (36, 18, and 13 percent of
GDP, respectively). The largest gains were more modest in magni-
tude and were observed in Argentina, Russia, and Uruguay.?’

We check the sensitivity of our results to an alternative cal-
culation of currency-induced valuation effects using a simple ac-
counting method. We take foreign assets and liabilities at the end
of 2019 and compute the difference between their domestic cur-
rency values at the beginning and the end of 2020Q1 and 2020.
For cross-country comparisons, we convert these values to U.S. dol-
lars using the exchange rates at the end of 2020Q1 and the end of
2020, respectively. Figure 5 plots the results of this calculation (y-
axis) against the Lane-Shambaugh method based on the calculation
of financial exchange rates (x-axis). By and large, the results are
concentrated around the 45-degree line, suggesting that the two
methods produce similar results.

4.2. Results by Asset Class

The aggregate results analyzed above may mask a substantial
degree of heterogeneity across asset classes. It could be that some

25 To limit the number of charts, we present the rest of our measures in bil-
lion US. dollars. All corresponding charts as a share of GDP are presented in the
Appendix.
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Notes: The bars represent changes in net liabilities due to currency-induced valuation effects (in billion USD). See text for methodology and original data sources. Countries’
ISO codes are listed in order of the impact of exchange rate changes on net external liabilities so that the largest valuation losses are at the top and the largest valuation
gains at the bottom. Results for 2020Q1 are in the left panel and for the full year 2020 in the right panel. Light bars exclude reserves and dark bars combined with light

bars include them.

countries experienced gains on net equity positions and losses on
net debt positions or vice versa. Furthermore, currency exposures
for portfolio assets may be different from those of direct invest-
ment. Therefore, in this subsection, we present our results disag-
gregated by asset class. We report our results in terms of billions
of US. dollars, and the results as a share of GDP are reported in
the Appendix (Figures A.1-A.3).

Figures 6-8 present the currency-induced valuation effects (in
billions of U.S. dollars) for different asset classes. Figure 6 presents
the breakdown between debt (comprising an aggregate of portfo-
lio debt, other investment and, direct investment debt) and eq-

uity (which includes both portfolio and direct investment equity).
Figures 7 and 8 include more disaggregated results for debt and
equity components, respectively.

Several important features emerge from these charts. For the
United States, losses observed at the onset of the COVID-19 crisis
(2020Q1) arise from the $248 billion increase in net equity liabil-
ities, nearly equally split between portfolio and direct investment
equity. Some of these losses are offset by $63 billion gains on ex-
ternal debt positions, predominantly portfolio debt. This is exactly
what we would expect from a broad U.S. dollar appreciation. Be-
cause the U.S. dollar depreciated against most major currencies by
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the end of 2020, the pattern of currency-induced valuation effects
for the U.S. also reversed, resulting in more than $661 billion gains
on external equity positions, partially offset by $249 billion losses
on external debt positions.

The pattern of currency-induced valuation effects going in the
opposite direction for debt and equity positions is observed for
several countries, with gains and losses offsetting each other out
for Mexico, Brazil, Colombia, Australia, and Canada. For other
countries, such as Japan, Switzerland, and Russia, the currency-
induced valuation effects for equity and debt move in the same
direction.

In terms of the composition of the valuation effect on exter-
nal debt positions (Figure 6), both portfolio debt and other in-
vestment play an important role, while the role of direct invest-
ment debt is very limited. For most countries, the exposure to cur-
rency movements for portfolio debt and other investment tend to
go in the same direction. A notable exception is the UK., where
the currency-induced valuation effects on portfolio debt and other
investment almost exactly offset each other.

Given that equity liabilities are always denominated in domes-
tic currencies while equity assets are mostly denominated in for-
eign currencies (except in the euro area), currency-induced valua-
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Notes: The charts compare the changes in net liabilities due to currency-induced valuation effects (in billion USD) using the Lane-Shambaugh methodology (x-axis) and an
accounting methodology (y-axis). The left panel presents the results for 2020Q1 while the right panel includes the full year 2020. See text for methodology and original data

sources.

tion gains and losses follow the pattern of currency movements.
Interestingly, for most countries, direct investment and portfolio
equity positions are almost equally important (Figure 8). Notable
exceptions are Russia, Brazil, and Mexico, where direct investment
equity positions dominate the effect.

4.3. Emerging Economies and Historical Comparisons

During the COVID-19 crisis, several governments have ap-
plied fiscal stimuli to support consumption during the lockdowns
(see, for example, Arellano et al., 2020). In this context, emerg-
ing economies faced additional challenges given their peren-
nial problem of a large external debt and susceptibility to debt
crises. With a history of borrowing heavily in foreign currency
(Eichengreen et al., 2007), these trends could raise questions about
emerging markets’ vulnerability to sharp currency movements. In a
scenario of large debt accumulation and high exchange rate volatil-
ity, the currency composition of external assets and liabilities could
either play a mitigating or amplifying role. A mitigating effect
would be present if in response to a domestic currency deprecia-
tion a country does not suffer large valuation losses or enjoys valu-
ation gains. An amplifying effect would be present when valuation
losses increase the value of external net liabilities, which would
exacerbate difficulties in accessing foreign capital markets.

As we have shown in Figures 3-4, the aggregate currency-
induced balance sheet losses during the early stage of the COVID-
19 economic crisis were modest in magnitude for emerging
economies, despite the fact that some currencies depreciated sub-
stantially. This is partly due to gains in equity positions offset-
ting losses in debt positions. The gains in equity positions are un-
surprising given that equity liabilities are denominated in domes-
tic currency, while equity assets are mostly denominated in for-
eign currencies, and currencies of emerging economies depreciated
against global currencies.

Consider emerging economies that experienced a large weak-
ening of their domestic currencies in 2000Q1: Brazil, Colombia,

10

Mexico, South Africa, and Turkey. Of these countries, the only one
which suffered aggregate valuation losses at the onset of the cri-
sis is Turkey ($14 billion or 1.9 percent of GDP). In other countries,
the valuation gains on equity and reserve holdings largely compen-
sated for the valuation losses on debt positions. Turkey, however,
exhibited substantial currency-induced valuation losses on their
external debt portfolio ($26 billion) and relatively small valuation
gains on equity positions ($3.4 billion).?® In contrast, Brazil showed
in absolute terms the largest currency-induced valuation losses on
the debt component ($92 billion), but these losses were offset by
$86 billion currency-induced valuation gains on equity positions
(driven mainly by direct investment equity). Similarly, Mexico had
valuation losses on debt positions ($51 billion) driven by an in-
crease in net portfolio debt liabilities, which were offset by $43
billion gains on equity positions. Although Mexico and Brazil have
highly dollarized external debt liabilities, they benefit from a sub-
stantial amount of direct investment equity, which are liabilities
denominated in domestic currency. When the domestic currency
depreciates, the resulting losses on debt positions are offset by eq-
uity gains.

While these patterns are consistent with emerging economies’
foreign debt dollarization, there are some exceptions: despite sub-
stantial depreciations, Uruguay, South Korea, and Thailand expe-
rienced small currency-induced valuation gains on their external
debt positions in 2020Q1, due to a limited amount of currency
mismatch on their external balance sheets. Russia displayed gains
both on debt and equity positions, similar to Norway, due to their
large asset positions in global currencies. Argentina also had some
small valuation gains in 2020Q1 as a result of valuation gains in
equity and in other investment which offset the losses in portfolio
debt. The case of Argentina illustrates that aggregation may mask
potential currency mismatches at the sectoral level given that ex-
ternal debt liabilities are mainly owned by the government while

26 An additional offset came from gains on foreign reserve holdings.
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Notes: The bars represent changes in net liabilities due to currency-induced valuation effects (in billion USD). Red denotes changes in debt net liabilities (and includes
portfolio debt, other investment, and direct investment debt), while green denotes changes in equity net liabilities (comprising portfolio equity and direct investment equity).
See text for methodology and original data sources. Countries’ ISO codes are listed in order of the impact of exchange rate changes on net external liabilities so that the
largest valuation losses are at the top and the largest valuation gains at the bottom. Results for 2020Q1 are in the left panel and for the full year 2020 in the right panel.

external debt assets are mostly owned by the private sector. In this
way, depreciations can potentially generate large wealth distribu-
tions. This is likely to be the case for other emerging markets as
well.

It is notable that South-East Asian countries which during the
Asian Financial Crisis of 1997-98 suffered large valuation losses (In-
donesia, Korea, Philippines, and Thailand), show for the most part
moderate currency-induced valuation losses or even gains during
the COVID-19 crisis, despite substantial currency depreciations. As

1

a reference, Figure A.4 in the Appendix, shows currency deprecia-
tions as well as currency-induced valuation losses for these coun-
tries during the 1997-98 Asian Financial Crisis. First, we observe
much larger currency depreciations in the 1990s, which resulted
from overvalued currencies prior to the collapse of their fixed ex-
change rate regimes. Second, we see large balance sheet losses
due to the dollarization of external liabilities that substantially ex-
ceeded the amount of foreign exchange reserves, the fact well doc-
umented in the literature (Corsetti et al., 1999; Gertler et al., 2007).
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Notes: The bars represent changes in net liabilities due to currency-induced valuation effects (in billion USD). Red, pink and orange denote changes in portfolio debt, other
investment, and direct investment debt net liabilities, respectively. See text for methodology and original data sources. Countries’ ISO codes are listed in order of the impact
of exchange rate changes on net external liabilities so that the largest valuation losses are at the top and the largest valuation gains at the bottom. Results for 2020Q1 are

in the left panel and for the full year 2020 in the right panel.

4.4. Currency Mismatch and Exchange Rate Depreciation

As Figure 1 shows, exchange rate movements in the first quar-
ter of 2020 varied dramatically across countries. Here we test
whether the presence of a currency mismatch in external bal-
ance sheets prior to the COVID-19 crisis is associated with the
magnitude of currency depreciation observed in the first quarter
of 2020, before the asset markets were reassured by broad fis-
cal stimulus measures. We test this hypothesis by estimating the
following cross-section regression, in which we control for other
covariates:

12

AE;ysp = a4+ BoM; + BiCD; + BoES; + B3FX; + &, (7)

where AE;ysp denotes domestic currency i depreciation against
the U.S. dollar between December 31, 2019, and March 31, 2020;
M,;, defined in equation (4) measures the currency mismatch in
the external balance sheet as of the end of 2019, excluding foreign
reserves; CD; is the cumulative count of COVID-19 related deaths
in country i on March 31, 2020, which we use to proxy for the
spread of COVID-19 in country i; ES; is the index of cumulative
economic support enacted in country i by March 31, 2020; FX; is
the amount of foreign exchange reserves held by country i at the
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Notes: The bars represent changes in net liabilities due to currency-induced valuation effects (in billion USD). Light green denotes changes in portfolio equity net liabilities
while dark green indicates changes in direct investment equity net liabilities. See text for methodology and original data sources. Countries’ ISO codes are listed in order of
the impact of exchange rate changes on net external liabilities so that the largest valuation losses are at the top and the largest valuation gains at the bottom. Results for

2020Q1 are in the left panel and for the full year 2020 in the right panel.

end of 2019 relative to the sum of total external assets and liabil-
ities.2” We limit the cross-section to countries that were net bor-
rowers in terms of their overall foreign asset positions, excluding
reserves. We first estimate this regression for M; evaluated for to-
tal assets and total liabilities, and then we break it down by asset
class.

27 For this part of our analysis we exclude foreign exchange reserves from the
measure of currency mismatch because we analyze their impact separately.
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The results are reported in Table 1 and suggest that a higher
currency mismatch, i.e. more exposure of net liabilities to currency
depreciation, is associated with less depreciation. That is, countries
that stood to gain from their home currency depreciation experi-
enced more depreciation than countries that stood to lose. On its
own, our measure of currency mismatch of the external balance
sheet explains 12 percent of the total variation in the amount of
currency depreciation.

This result is robust to controlling for foreign exchange reserves,
the number of COVID-19 related deaths, and the economic support



JID: JBF

G. Hale and L. Juvenal

Table 1
Currency Mismatch and Depreciation During 2020Q1.
(1) (2) 3) (4)
Currency Mismatch -0.15** -0.15** -0.13* -0.13*
(0.067) (0.068) (0.063) (0.074)
FX Reserves -0.055 -0.17
(0.18) (0.18)
COVID-19 Deaths -0.009 -0.010*
(0.005) (0.005)
Economic Support -0.069 -0.083*
(0.041) (0.043)
Constant 0.099***  0.093***  0.140***  0.160***
(0.015) (0.024) (0.022) (0.034)
Observations 32 32 32 32
Adjusted R? 0.12 0.09 0.26 0.25

Notes: This table shows the results of the regression in equation (7). The
dependent variable is the domestic currency depreciation against the U.S.
dollar from January 1, 2020 to March 31, 2020. Only countries for which
total external liabilities exceeded total external assets excluding foreign
exchange reserves were included in the sample. Currency mismatch is
measured as in Lane and Shambaugh (2010) — aggregate foreign currency
exposure presented in equation (4). Foreign exchange reserves are lim-
ited to the amount held in foreign currency and are expressed as a share
of the sum of external assets and liabilities. The cumulative number of
COVID-19 related deaths is in 1000s and the Economic Support Index is
between 0 and 1. Both are measured as of March 31, 2020, as provided
by the Coronavirus Government Response Tracker. Standard errors are in
parentheses. *, **, and *** indicate significance at 10, 5, and 1 percent-
level, respectively.

index. The ratio of foreign exchange reserves to the sum of exter-
nal assets and liabilities does not enter the regression significantly
and does not add any explanatory power.?8 The number of COVID-
19 related deaths enters the regression with a coefficient that has
a counter-intuitive sign but is statistically significant.2? Finally, the
economic support index is, as expected, associated with less cur-
rency depreciation. The last two variables increase the explanatory
power of the regression substantially.

We explored a variety of other specifications, none of which
produced different results. First, we added to the list of control
variables an indicator of quantitative easing in local currency con-
ducted by domestic central banks as well as an indicator of the
U.S. dollar swap arrangement with the Federal Reserve. We found
that these variables had no effect on the magnitude of currency
depreciation in 2020Q1 and including them as controls did not al-
ter the effects of other variables. Second, we included controls for
the reliability of the currency composition of foreign exchange re-
serves. The currency composition of foreign exchange reserves is
publicly available for some countries, but it is imputed for oth-
ers. We included an interaction term of an indicator of whether
the currency composition of foreign exchange reserves is publicly
available with FX;. Neither the main effect of this indicator nor the
interaction terms enter the regression significantly. Finally, we ac-
counted for the possible persistence of the exchange rate dynam-
ics by including the currency depreciation during 2019 as a control
variable. The lagged depreciation enters with a low coefficient of
0.12 that is not statistically significant and including it does not
alter the results.

To better understand what appears to be a counter-intuitive
effect of the external balance sheet mismatch on exchange rate
depreciation, we decompose aggregate mismatch measure by as-
set class: three types of debt (portfolio, direct investment, and
other investment) and equity.>® The results, reported in Table 2,

28 This result is robust to using other scaling factors for foreign reserves, such as
GDP.

29 We chose the number of deaths because of vast differences in the testing
around the world, especially in 2020Q1. However, the results are robust to the use
of the number of COVID-19 cases instead of deaths.
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are quite interesting: we find that portfolio debt mismatch is asso-
ciated with a larger depreciation, as expected, while direct invest-
ment debt and other investment (bank debt) have a negative effect,
and equity mismatch has no statistically significant effect once we
include control variables.?! Our understanding of these results is
that countries that are prone to large currency depreciations dur-
ing crisis events were able to reduce currency mismatches on bal-
ance sheets of their banks, but had limited ability to improve the
currency mismatch of portfolio debt.

5. Stock-Flow Reconciliation and Total Valuation Effects

Currency-induced valuation effects are only one part of the to-
tal valuation effects which also comprise valuation effects resulting
from changes in asset prices. We use equation (6) to compute total
valuation effects, which we further break down into VALNFAFX and
VALNFAP. Note that the latter is calculated as a residual and there-
fore includes, in addition to valuation effects resulting from asset
price movements, any other changes in the volume of stocks (e.g.,
economic appearance or disappearance of assets or liabilities, re-
classification, measurement issues), and statistical discrepancies.>?
This decomposition is known in the literature as a stock-flow rec-
onciliation, because valuation effects account for the difference be-
tween changes in net foreign asset positions (changes in stocks)
and flows.

Table 3 presents the stock-flow reconciliation for 2000Q1,
where for exposition purposes we grouped some countries into re-
gions.>3 The first column shows the current account (CA), a flow,
in 2020Q1, while the second column reports the changes in net
foreign asset positions between the end of 2020Q1 and the end of
2019Q4. The currency-induced valuation effects are presented in
columns (3)-(5) and are broken down into those originating from
equity positions (direct investment and portfolio equity) and debt
positions (direct investment debt, portfolio debt, and other invest-
ment). Total currency-induced valuation effects comprise these two
categories plus foreign exchange reserves. Asset price valuation ef-
fects and total valuation effects are reported in columns (6) and
(7), respectively. The last column shows the share of currency-
induced valuation effects in total valuation effects.

Two important observations stand out from this table. First, to-
tal valuation effects are substantial but there is heterogeneity in
terms of how much is due to exchange rate movements vis-d-vis
asset price effects. For the U.S., which is the country with the
largest valuation losses in billion U.S. dollars, currency-induced val-
uation effects represent 47 percent of the total valuation effects.
For some economies, such as the UK., Russia, and Korea, valuation
effects arising from exchange rate fluctuations account for nearly
all of the total valuation effects. Second, for some countries losses
due to asset price valuation effects were partially offset by gains in
currency-induced valuation effects (Canada and Europe outside of
the euro area) or vice versa (Switzerland, Japan).

Valuation changes can either have a stabilizing or an amplify-
ing effect on the international investment position.>* The effects

30 Decomposing equity mismatch into the portions that are due to portfolio and
direct investment yields the same results.

31 If we include an aggregate mismatch measure in addition to mismatches by
asset class, we still get a negative effect on aggregate mismatch, but the effect of
other investment mismatch becomes insignificant.

32 The errors and omissions component of the balance of payments statistics for
2020Q1 and end of the year 2020, and our measured valuation effects are not cor-
related. Therefore, they represent noise rather than a bias in our analysis.

33 The country groups are as follows. Euro Area: AUT, BEL, FRA, DEU, ITA, NLD,
FIN, GRC, IRL, PRT, and ESP; Other Europe: CZE, DNK, HUN, NOR, POL, and SWE;
Other Advanced: AUS, NZL, and ISR; Emerging Asia: IDN, MYS, PHL, and THA; Other
LATAM: ARG, CHL, PER, URY; Rest of the world: EGY, MAR, and PAK.
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Table 2
Currency Mismatch by Asset Class and Depreciation During 2020Q1.

(1) (2) 3) (4) (5) (6)
Currency mismatch 0.085** 0.079* 0.084** 0.088**
Portfolio debt (0.039) (0.043) (0.036) (0.040)
Currency mismatch -0.51%** -0.49***  -0.38** -0.39**
Direct investment debt  (0.16) (0.17) (0.15) (0.16)
Currency mismatch -0.095 -0.088 -0.11** -0.12*
Other investment (0.056) (0.062) (0.052) (0.058)
Currency mismatch -0.11* -0.020 -0.073 0.017
All equity (0.061)  (0.064) (0.064) (0.065)
FX Reserves -0.15 0.033 -0.15 -0.33* -0.17 -0.34*

(0.17) (0.18) (0.18) (0.17) (0.19) (0.18)
COVID-19 Deaths -0.010* -0.011* -0.010*

(0.005) (0.006) (0.005)
Economic Support -0.063 -0.072 -0.068
(0.041) (0.050) (0.046)

Constant 0.069** 0.069**  0.066** 0.140***  0.140***  0.140***

(0.026) (0.026)  (0.028) (0.038) (0.042) (0.044)
Observations 32 32 32 32 32 32
Adjusted R? 0.26 0.048 0.23 0.37 0.18 0.35

Notes: This table shows the results of the regression in equation (7). The dependent variable is the
domestic currency depreciation against the U.S. dollar from January 1, 2020 to March 31, 2020. Only
countries for which total external liabilities exceeded total external assets excluding foreign exchange
reserves were included in the sample. Currency mismatch by asset class is measured as in Lane

and Shambaugh (2010) — foreign currency exposure presented in equation

(4). Foreign exchange

reserves are limited to the amount held in foreign currency and are expressed as a share of the
sum of external assets and liabilities. The cumulative number of COVID-19 related deaths is in 1000s
and the Economic Support Index is between 0 and 1. Both are measured as of March 31, 2020, as
provided by the Coronavirus Government Response Tracker. Standard errors are in parentheses. *, **,
and *** indicate significance at 10, 5, and 1 percent-level, respectively.

Table 3
Stock-Flow Reconciliation (2020Q1).
ANFA CA FX valuation Price Valuation  Total Valuation  FX Valuation/Total
total debt  equity

Japan 87 51 -88 -25 -43 125 36 -243%
Switzerland 41 6 -52 -6 -33 87 35 -149%
Canada -139 -11 163 -34 191 -291 -128 -128%
Turkey 55 -9 -14 -26 3 78 64 -22%
India 441 1 12 -11 3 429 441 3%
Euro Area 301 31 22 27 -9 249 271 8%
China 132 -40 39 9 1 133 173 23%
Brazil 346 -20 89 -92 86 277 366 24%
Mexico 124 -7 33 -51 43 99 132 25%
South Africa 65 -1 29 -12 29 36 65 44%
United States -489 -97 -186 63 -248 -206 -392 47%
Colombia 14 -3 10 -14 14 6 16 62%
Singapore 89 14 60 26 23 15 75 79%
United Kingdom 180 -23 188 6 173 15 203 93%
Russia 266 23 226 50 67 16 242 93%
Korea 65 13 51 10 22 1 52 98%
Other Europe -118 27 226 5 189 -371 -145 -156%
Rest of the world 14 -4 -3 -4 0 22 19 -18%
Emerging Asia 212 8 29 -22 14 175 204 14%
Other Advanced 138 11 64 -67 118 63 126 50%
Other Latin America 15 0 39 1 26 -24 15 253%

Notes: This table shows the stock-flow reconciliation described in equation 6. The CA denotes the current account in 2020Q1; A
NFA is the change in net foreign assets positions between 2019Q4 and 2020Q1; FX Valuation includes currency-induced valuation
effects and are broken down into equity (direct investment equity and portfolio equity), debt (direct investment debt, portfolio
debt and other investment), and total which includes the previous two categories plus foreign exchange reserves; Price Valuation
includes the valuation effects arising from changes in asset prices as well as other factors; and Total Valuation is equal to the sum
of FX Valuation and Price Valuation. The last column shows the share of valuation changes accounted for by exchange rate effects.
Euro Area: AUT, BEL, FRA, DEU, ITA, NLD, FIN, GRC, IRL, PRT, and ESP; Other Europe: CZE, DNK, HUN, NOR, POL, and SWE; Other
Advanced: AUS, NZL, and ISR; Emerging Asia: IDN, MYS, PHL, and THA; Other LATAM: ARG, CHL, PER, URY; Rest of the world: EGY,

MAR, and PAK. Columns (1)-(7) are in billion U.S. dollars.

will be stabillizing if capital outflows are accompanied by valua-
tion gains or capital inflows are accompanied by valuation losses.
Figure 9 plots the relationship between the change in the current

34 For example, Bénétrix et al. (2015) found a mitigating, or stabilizing, effect dur-
ing the Global Financial Crisis.
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account balance between 2020Q1 and 2019 (a proxy for capital
flows) vis-d-vis total and currency-induced valuation effects. We
can see that most countries that experienced a deterioration of
their current accounts, i.e. capital outflows, in 2020Q1, displayed
valuation gains in their external positions, which for these coun-
tries mitigated the impact of capital outflows on their external bal-
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Fig. 9. Capital Flows and Valuation Effects.

Notes: Horizontal axes on both charts show the difference between current account to GDP ratio in 2020Q1 (annualized) and its value in 2019 for each country. Vertical
axis on the top chart is the ratio of currency-induced valuation effects reported in Table 3 with respect to 2019 GDP. Vertical axis on the bottom chart is the ratio of total
valuation effects reported in Table 3 with respect to 2019 GDP. Green dots indicate emerging markets, blue dots indicate advanced economies. Country names are reported

as ISO codes.

ance sheet positions. Notable exceptions are Denmark, Turkey, and
Switzerland. This by itself, however, does not mean that all valu-
ation effects were stabilizing. In fact, most countries that show a
relative improvement in their current accounts, i.e. capital inflows,
in 2020Q1 also exhibited valuation gains, both of which improved
their net international investment positions. As a result, regres-
sion lines, drawn separately for advanced and emerging economies,
show no correlation between changes in the current account and
valuation effects.
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In Table 4 we present the stock-flow reconciliation for the
full year 2020. Because of the different patterns of exchange rate
changes and asset prices values, we observe a change in the con-
tributions of currency-induced and price-induced valuation effects
compared to the results reported in Table 3. Most notably, for the
U.S., which by the end of 2020 is the country with largest valu-
ation losses in billion U.S. dollars, currency-induced valuation ef-
fects shifted from losses in 2020Q1 to gains by the end of 2020,
with overall losses driven by asset price-induced valuation effects.



JID: JBF

G. Hale and L. Juvenal

Table 4
Stock-Flow Reconciliation (2020).

[m5G;June 16, 2022;9:53]

Journal of Banking and Finance xxx (XxXx) XXx

ANFA CA FX valuation Price Valuation  Total Valuation  FX Valuation/Total
total debt equity

Switzerland 113 28 -126  -36 -60 211 84 -150%
India -6 33 20 -5 5 -59 -39 -51%
United States -2877 -616 421 -249 661 -2682 -2261 -19%
Canada 302 -30 -11 -1 -11 343 332 -3%
Japan 165 164 -133 -17 -66 134 0 -
Singapore 269 60 11 4 3 199 209 5%
South Africa 71 7 9 -2 8 56 64 14%
Colombia 1 -10 3 -3 4 8 11 25%
Mexico 56 26 10 -16 15 19 30 35%
Korea -53 75 -46 -11 -19 -82 -128 36%
China -178 274 -164  -41 -8 -288 -452 36%
United Kingdom -23 -95 35 -4 36 37 72 48%
Brazil 175 -26 121 -93 116 80 201 60%
Turkey -88 -37 -38 -72 13 -13 -51 74%
Euro Area 137 376 -460  -18 -421 222 -238 193%
Russia 117 36 219 43 79 -138 81 270%
Other Europe 204 97 -62 -5 -58 169 107 -58%
Emerging Asia 149 40 7 -1 2 102 109 6%
Rest of the world -35 -16 -8 -8 0 -12 -19 41%
Other Advanced -72 53 -55 25 -71 -70 -125 44%
Other Latin America 25 8 91 41 24 -73 18 518%

Notes: This table shows the stock-flow reconciliation described in equation 6. The CA denotes the current account in 2020; A NFA
is the change in net foreign assets positions between 2019 and 2020; FX Valuation includes currency-induced valuation effects
and are broken down into equity (direct investment equity and portfolio equity), debt (direct investment debt, portfolio debt and
other investment), and total which includes the previous two categories plus foreign exchange reserves; Price Valuation includes
the valuation effects arising from changes in asset prices as well as other factors; and Total Valuation is equal to the sum of FX
Valuation and Price valuation. The last column shows the share of valuation changes accounted for by exchange rate effects. The
country groups are as follows. Euro Area: AUT, BEL, FRA, DEU, ITA, NLD, FIN, GRC, IRL, PRT, and ESP; Other Europe: CZE, DNK, HUN,
NOR, POL, and SWE; Other Advanced: AUS, NZL, and ISR; Emerging Asia: IDN, MYS, PHL, and THA; Other LATAM: ARG, CHL, PER,
URY; Rest of the world: EGY, MAR, and PAK. Columns (1)-(7) are in billion U.S. dollars.

For Korea and China, valuation effects arising from exchange rate
fluctuations account for over 30 percent of total valuation effects.
In Russia, losses from asset price valuation were more than offset
by gains from exchange rate movements. As in 2020Q1, there is no
clear pattern with respect to buffering or amplifying effects of val-
uation changes on the international investment position, as can be
seen from Table 4.

6. Conclusion

In this paper, we quantify the magnitude of the valuation ef-
fects on aggregate external balance sheets for 46 countries dur-
ing the first year of the COVID-19 economic crisis. We analyze the
onset of the crisis in 2020Q1 separately from the overall effects
in 2020. Relying on new data, we are able to measure the valu-
ation effects that are due to currency movements, by broad asset
classes.

We find that, although valuation losses were large for some
countries (the U.S., in particular, served its role as a global insurer
in 2020Q1), many emerging markets fared better than in the past
flight-to-quality episodes, with some even experiencing valuation
gains. This was partly due to an increased share of equity assets
and liabilities, which serve as a hedge against currency deprecia-
tion. While for a subset of countries a currency depreciation led
to balance sheet losses on external debt positions, they were com-
pensated by gains on equity positions. In terms of debt, for many
emerging markets currency-induced valuation losses were mod-
est and typically concentrated on the portfolio debt component. It
may be the case that overcoming the “original sin” by both gov-
ernments and private-sector borrowers and the tightening of for-
eign exchange regulations in recent decades helped reduce cur-
rency mismatches on external balance sheets for many countries
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(Ahnert et al., 2021; Aizenman et al., 2020b; Hale et al., 2020; To-
bal, 2018). We leave the investigation of the dynamics of currency
mismatch and asset class composition of external balance sheets in
the last two decades to future research.

We also test whether currency mismatch was associated with
the magnitude of currency depreciation in 2020Q1. At the aggre-
gate level, we find that countries with larger currency mismatch
experienced a smaller depreciation in 2020Q1. However, when we
decompose the measure of currency mismatch by asset class our
results show that currency mismatch in portfolio debt is asso-
ciated with a larger depreciation, potentially implying that there
are still vulnerabilities originating in mismatches in this compo-
nent. As an additional step, we compute the stock-flow recon-
ciliation of net foreign assets by combining information on the
change in net foreign assets and current accounts in 2020Q1, and
the full year 2020. This allows us to break down valuation ef-
fects into those due to changes in exchange rates and those due
to changes in the prices of assets and liabilities held in the portfo-
lio. In about half of the countries in our sample, currency-induced
valuation effects accounted for over fifty percent of total valuation
effects.

Although our results are encouraging, it is important to keep
in mind that our analysis is aggregated. Therefore, it does not ac-
count for the impact of currency depreciation on individual insti-
tutions that may have had large currency mismatches on their bal-
ance sheets at the beginning of 2020 and were likely to have expe-
rienced substantial losses, given the large and unexpected depreci-
ation of some currencies. It remains to be seen whether the expe-
rience of early 2020 will lead to further changes in the currency
composition of external assets and liabilities. For example, a recent
paper by Aldasoro et al. (2021) shows that U.S. dollar funding of
non-US banks increased in 2020.
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Appendix A
Table A1
Debt Assets and Reserves. Sources of Data.
Country Portfolio Debt Assets Other Investment Assets Direct Investment Debt Assets  Reserves
Actual Data  Estimated Data  Actual Data  Synthetic Data  Actual Data  Synthetic Data  Actual Data Estimated Data
Argentina CPIS BISLBS IMFWP IMFWP
Australia IMFWP BISLBS IMFWP Reserves Template
Austria CPIS BISLBS IMFWP IMFWP
Belgium Survey Survey BISLBS Survey Reserves Template
Brazil CPIS BISLBS IMFWP Reserves Template
Canada Survey Survey IMFWP Dept. Finance
Chile CPIS BISLBS IMFWP CB
China IMFWP BISLBS IMFWP IMFWP
Colombia CPIS Survey Survey CB
Czech Republic Survey Survey Survey Int. Role of the Euro
Denmark Survey Survey Survey IMFWP
Egypt CPIS BISLBS IMFWP IMFWP
Finland Survey BISLBS IMFWP Reserves Template
France Survey Survey Survey IMFWP
Germany Survey Survey Survey Reserves Template
Greece Survey BISLBS IMFWP IMFWP
Hungary Survey Survey Survey IMFWP
India CPIS BISLBS IMFWP IMFWP
Indonesia CPIS BISLBS IMFWP
Ireland IMFWP BISLBS IMFWP Reserves Template
Israel CPIS BISLBS IMFWP IMFWP
Italy Survey Survey Survey IMFWP
Japan Survey BISLBS IMFWP IMFWP
Korea CPIS Survey IMFWP IMFWP
Malaysia CPIS BISLBS IMFWP IMFWP
Mexico CPIS BISLBS IMFWP IMFWP
Morocco IMFWP BISLBS IMFWP IMFWP
Netherlands Survey BISLBS IMFWP Reserves Template
New Zealand IMFWP BISLBS IMFWP IMFWP
Norway IMFWP BISLBS IMFWP Reserves Template
Pakistan CPIS BISLBS IMFWP IMFWP
Peru Survey IMFWP BISLBS IMFWP CB
Philippines CPIS BISLBS IMFWP IMFWP
Poland IMFWP BISLBS IMFWP CB
Portugal CPIS BISLBS IMFWP Reserves Template
Russia CPIS BISLBS IMFWP Int. Role of the Euro
Singapore IMFWP BISLBS IMFWP IMFWP
South Africa CPIS BISLBS IMFWP IMFWP
Spain CPIS BISLBS IMFWP IMFWP
Sweden CPIS BISLBS IMFWP CB
Switzerland Survey Survey Survey CB
Thailand Survey Survey Survey IMFWP
Turkey CPIS Survey Survey
United Kingdom IMFWP BISLBS IMFWP CB
United States CPIS BISLBS IMFWP US Treasury
Uruguay CPIS BISLBS IMFWP CB

Notes: The table reports the sources of data for the currency composition of debt assets and reserves. Actual data are from the IMF survey and CPIS. Estimates are
from the data set on currency composition of the IIP published by the IMF Working Paper (IMFWP) Bénétrix et al. (2019). Synthetic data for other investment are from
the BIS Locational Banking Statistics (denoted by BISLBS). CB denotes Central Bank.
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Table A2
Debt Liabilities. Sources of Data.
Country Portfolio Debt Liabilities Other Investment Liabilities Direct Investment Debt Liabilities
Actual Data Estimated Data Actual Data Synthetic Data Actual Data Synthetic Data

Argentina AT & BIS BISLBS IMFWP
Australia BIS BISLBS IMFWP
Austria BIS BISLBS IMFWP
Belgium Survey Survey Survey

Brazil AT & BIS BISLBS IMFWP
Canada Survey Survey IMFWP
Chile AT & BIS BISLBS IMFWP
China AT & BIS BISLBS IMFWP
Colombia Survey Survey Survey

Czech Republic Survey Survey Survey

Denmark Survey Survey Survey

Egypt AT & BIS BISLBS IMFWP
Finland Survey BISLBS IMFWP
France Survey Survey Survey

Germany Survey Survey Survey

Greece Survey BISLBS IMFWP
Hungary Survey Survey Survey

India AT & BIS BISLBS IMFWP
Indonesia Survey Survey Survey

Ireland BIS BISLBS IMFWP
Israel BIS BISLBS IMFWP
Italy Survey Survey Survey

Japan Survey BISLBS IMFWP
Korea Survey Survey IMFWP
Malaysia AT & BIS BISLBS IMFWP
Mexico AT & BIS BISLBS IMFWP
Morocco BIS BISLBS IMFWP
Netherlands Survey BISLBS IMFWP
New Zealand BIS BISLBS IMFWP
Norway BIS BISLBS IMFWP
Pakistan BIS BISLBS IMFWP
Peru AT & BIS BISLBS IMFWP
Philippines Survey BISLBS IMFWP
Poland AT & BIS BISLBS IMFWP
Portugal BIS BISLBS IMFWP
Russia AT & BIS BISLBS IMFWP
Singapore BIS BISLBS IMFWP
South Africa AT & BIS BISLBS IMFWP
Spain BIS BISLBS IMFWP
Sweden BIS BISLBS IMFWP
Switzerland Survey Survey Survey

Thailand Survey Survey Survey

Turkey Survey Survey Survey

United Kingdom BIS BISLBS IMFWP
United States BIS BISLBS IMFWP
Uruguay AT & BIS BISLBS IMFWP

Notes: The table reports the sources of data for the currency composition of debt liabilities. Actual data are from the IMF survey. Estimates are from the
data set on currency composition of the IIP published by the IMF Working Paper (IMFWP) Bénétrix et al. (2019). Synthetic data for portfolio debt liabilities
are from Arslanalp and Tsuda (2014) and the BIS International Debt Issuance Statistics (denoted by AT and BIS, respectively). Synthetic data for other
investment are from the BIS Locational Banking Statistics (denoted by BISLBS).
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Table A3
Equity Assets. Sources of Data.
Country Direct Investment Equity Assets Portfolio Equity Assets
Actual Data Estimated Data Actual Data Estimated Data
Argentina IMFWP CPIS
Australia IMFWP IMFWP
Austria IMFWP CPIS
Belgium Survey Survey
Brazil IMFWP CPIS
Canada IMFWP Survey
Chile IMFWP CPIS
China IMFWP IMFWP
Colombia Survey CPIS
Czech Republic Survey Survey
Denmark Survey Survey
Egypt IMFWP CPIS
Finland IMFWP Survey
France Survey Survey
Germany Survey Survey
Greece IMFWP Survey
Hungary Survey Survey
India IMFWP CPIS
Indonesia IMFWP CPIS
Ireland IMFWP IMFWP
Israel IMFWP CPIS
Italy Survey Survey
Japan IMFWP Survey
Korea Survey Survey
Malaysia IMFWP CPIS
Mexico IMFWP CPIS
Morocco IMFWP IMFWP
Netherlands IMFWP Survey
New Zealand IMFWP IMFWP
Norway IMFWP IMFWP
Pakistan IMFWP CPIS
Peru IMFWP CPIS
Philippines IMFWP CPIS
Poland IMFWP CPIS
Portugal IMFWP CPIS
Russia IMFWP CPIS
Singapore IMFWP IMFWP
South Africa IMFWP CPIS
Spain IMFWP Survey
Sweden IMFWP IMFWP
Switzerland Survey Survey
Thailand Survey Survey
Turkey Survey Survey
United Kingdom IMFWP IMFWP
United States IMFWP IMFWP
Uruguay IMFWP CPIS

Notes: The table reports the sources of data for the currency composition of equity assets. Actual data are from the IMF survey
and CPIS. Estimates are from the data set on currency composition of the IIP published by the IMF Working Paper (IMFWP)
Bénétrix et al. (2019).
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Fig. A1. Change in Net Liabilities. Debt-Equity Breakdown (Share of GDP).
Notes: The bars represent changes in net liabilities due to currency-induced valuation effects as a share of GDP. Red denotes changes in debt net liabilities (and includes
portfolio debt, other investment, and direct investment debt), while green denotes changes in equity net liabilities (comprising portfolio equity and direct investment equity).
See text for methodology and original data sources. Countries’ ISO codes are listed in order of the impact of exchange rate changes on net external liabilities so that the
largest valuation losses are at the top and the largest valuation gains at the bottom. Results for 2020Q1 are in the left panel and for the full year 2020 in the right panel.
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Fig. A2. Change in Debt Net Liabilities (Share of GDP).

Notes: The bars represent changes in net liabilities due to currency-induced valuation effects as a share of GDP. Red, pink and orange denote changes in portfolio debt, other
investment, and direct investment debt net liabilities, respectively. See text for methodology and original data sources. Countries’ ISO codes are listed in order of the impact
of exchange rate changes on net external liabilities so that the largest valuation losses are at the top and the largest valuation gains at the bottom. Results for 2020Q1 are
in the left panel and for the full year 2020 in the right panel.
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Fig. A3. Change in Equity Net Liabilities (Share of GDP).
Notes: The bars represent changes in net liabilities due to currency-induced valuation effects as a share of GDP. Light green denotes changes in portfolio equity net liabilities
while dark green indicates changes in direct investment equity net liabilities. See text for methodology and original data sources. Countries’ ISO codes are listed in order of
the impact of exchange rate changes on net external liabilities so that the largest valuation losses are at the top and the largest valuation gains at the bottom. Results for

2020Q1 are in the left panel and for the full year 2020 in the right panel.
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Notes: The bars on the left chart represent the percentage depreciation of the currency of each listed country against the U.S. dollar from June 30, 1997 to December 31, 1998.
The bars on the right chart represent changes in net liabilities due to currency-induced valuation effects (in billion USD). See text for methodology and original data sources.
Countries’ ISO codes are listed in order of the impact of exchange rate changes on net external liabilities so that the largest valuation losses are at the top and the largest
valuation gains at the bottom. Light bars exclude reserves and dark bars combined with light bars include them. Exchange rates are sourced from the IMF International

Financial Statistics (IFS).
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