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Abstract: In contrast to standard theory, recent empirical evidence shows that currency depreciations are not always expansionary. I posit a new channel of exchange rate transmission
that works by affecting the lending capacity of banks, and show that this channel can offset or
exacerbate the trade channel, explaining the heterogeneous response of economic activity to
exchange rate shocks. To circumvent endogeneity concerns, I exploit a large and unanticipated
currency appreciation shock from Switzerland in January 2015 when the Swiss National Bank
surprised the markets by abandoning the lower bound on the chf/eur exchange rate. Using
a novel hand-collected dataset on foreign currency exposure of Swiss banks and bank-firm
relationships, I show that the currency appreciation shock enabled banks with net foreign currency liability exposure to increase their credit supply, allowing firms to invest more, partially
offsetting the negative impact of currency appreciation on exporters. Extending my findings
to historical currency devaluations over the 1950-2016 period, I provide suggestive evidence
that foreign currency exposure of the banking sector can explain the differential response of
economic activity to exchange rate shocks across countries and episodes.
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Introduction

Standard macroeconomic models on the real effects of exchange rate shocks suggest that currency depreciation should have a positive effect on aggregate output by stimulating net exports.
Empirical evidence shows, however, that currency depreciations are not always expansionary.
The Japanese yen depreciated by a staggering 50 percent during the ‘Abenomics’ episode but
the impact on the real economy was modest (Rodnyansky, 2018). In contrast, for many emerging market economies, home currency depreciation often proves to be catastrophic, with large
negative consequences on aggregate output. This is a longstanding puzzle in the international
finance literature and has received renewed attention in the post-crisis period. Blanchard et al.
(2016) argue that standard macroeconomic models can not explain why capital inflows, which
are often associated with appreciation of domestic currency, have an expansionary impact on
aggregate output. More generally, they can not explain why currency depreciations fail to have
any impact on aggregate output for some countries but prove to be catastrophic for others.1
I posit that net foreign currency exposure of banks is an important channel through which
exchange rate shocks affect the macro economy. This channel can offset or amplify the traditional exports channel, explaining the heterogeneous response of economic activity to exchange
rate shocks. There has been surprisingly little work to identify the causal impact of this channel
on bank lending and the macroeconomy, possibly because of two reasons. First, it is difficult to
estimate the causal impact of exchange rate shocks on the real economy using macroeconomic
data. Episodes of currency depreciation often coincide with other macroeconomic events such
as high inflation or aggregate uncertainty, making it hard to attribute any change in aggregate
output to the exchange rate shock. Second, micro data on banks’ foreign currency exposure
is not publicly available.
In this paper, I use a large and unanticipated currency appreciation episode in Switzerland
and a novel hand-collected dataset on banks’ foreign currency exposures and bank-firm relationships to identify the causal impact of currency appreciation on bank lending and the real
economy. The use of micro data on banks’ foreign currency exposure allows me to circumvent the endogeneity concerns associated with macro data. The cross-sectional variation in
currency exposure of banks’ controls for any aggregate factors that coincide with depreciation
episodes since these aggregate factors can not explain why banks’ lending would vary with
their cross-sectional currency exposure. This is the first paper to provide causal evidence on
1

According to Itskhoki and Mukhin (2017), the lack of correlation between exchange rates and macro variables or the exchange rate disconnect puzzle is the most challenging and persistent puzzles in macroeconomics.
They show that the addition of a financial sector to the standard open economy macro models can help resolve
this puzzle
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the importance of this channel.
I first use the Swiss franc appreciation episode to establish a causal link between currency
appreciation and the real economy through the bank lending channel and then turn to historical currency depreciation episodes to study whether the bank lending channel can explain
the heterogeneous response of aggregate output to currency depreciation across countries. I
construct a new historical database on foreign currency exposures of banking sectors in 43
countries and test the importance of this channel in global historical currency depreciation
episodes. The results of the paper show that the net foreign currency exposure of banks is
quantitatively important in the transmission of exchange rate shocks both in the Swiss appreciation event as well as in a variety of historical global currency depreciation episodes. The
results of this paper thus highlight the general importance of this channel even outside episodes
of currency crises.2
The Swiss appreciation event is an ideal setting to study the importance of both the exports
channel as well as the bank lending channel of exchange rates for three reasons. First, the
appreciation of the Swiss franc relative to the euro was largely unanticipated. In September
2011, the Swiss National Bank (SNB) had imposed a floor of 1.2 Swiss francs relative to
the euro and on January 15, 2015, the SNB surprised the market by abandoning this floor.
Second, the economic magnitude of this shock was huge. The announcement on January
15 led to an approximately 20 percent appreciation in the value of the Swiss franc, which
is large in currency markets with daily average fluctuations that are typically no greater
than 1 percent. Third, the shock was persistent. The value of the Swiss franc remained
elevated for approximately two years after the announcement. The persistence of this shock
could plausibly have economically significant effects on the banking sector in Switzerland,
which borrows heavily in foreign currency — as of December 2014, foreign currency liabilities
accounted for 48 percent of the total liabilities of the banking sector. Besides, the Swiss
economy relies heavily on exports, with a share of exports to GDP greater than 50 percent.
Given the country’s heavy reliance on exports and the significant exposure of the banking
sector to foreign currency borrowing, this episode provides a useful laboratory to test the
importance of both the exports channel and the bank-lending channel of exchange rates.
2
Existing studies on the effects of currency depreciations on the banking sector are mostly in the context of
currency crises and banking crises (for instance, the East Asian crises in the late 1990s) and show how banks’
foreign currency borrowing during (and leading up to) a currency crisis can lead to self-fulfilling bank runs,
in the spirit of (Diamond and Dybvig, 1983). In contrast, this paper documents a new channel of exchange
rate transmission through the banking sector that is relevant even in non-crisis periods and speaks to the
general disconnect between exchange rates and macro variables. Rather than affecting bank credit through
liquidity issues created by foreign currency borrowing, the channel described in this paper affects bank credit by
impacting bank equity (Holmstrom and Tirole, 1997; Gertler et al., 2010; Brunnermeier and Sannikov, 2014).
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The empirical strategy relies on the differential exposure of banks to foreign currencies in
the pre-shock period. I hypothesize that the appreciation of the Swiss franc should have a
positive impact on the net worth of banks with more foreign currency liabilities than foreign
assets as a stronger domestic currency reduces the value of banks’ net foreign liabilities. This
increase in net worth should then allow these banks to lend differentially more. I find that
banks with more foreign currency liabilities than foreign currency assets experience higher
loan growth in the post-shock period as compared with banks with net foreign asset exposure.
In particular, a one-standard-deviation increase in the foreign currency exposure measure is
associated with approximately 3.5 percentage-point higher loan growth after the shock. This
is economically significant given that the average loan growth in the sample is 7 percent. This
result is qualitatively robust to using alternate measures of currency exposure, controlling
for other events that could have coincided with the currency shock, and controlling for other
observable factors that can be correlated with banks’ foreign currency exposure.
This identification strategy hinges on the assumption that the differential response of bank
lending after the shock is driven by differences in banks’ exposure to foreign currency and not
by changes in credit demand correlated with exposure. Using data on bank-firm relationships,
I show that there is no endogenous sorting between banks’ foreign currency exposure and their
pre-existing relationships with exporting firms.
Having established that the appreciation shock affected credit supply of banks, I examine
the real effects of the appreciation shock using firm-level data and data on bank-firm relationships. Real effects at the firm level can be driven by a combination of three channels: (i) the
exports channel, which should have a negative impact on investment, sales growth, profitability, and employment of exporting firms as a stronger domestic currency makes exports less
competitive; (ii) the non-financial firm balance sheet channel, which should imply a positive
impact on investment of firms with foreign currency debt as a stronger domestic currency
reduces their debt burden and allows them to borrow more; (iii) the bank-lending channel,
which should have a positive impact on investment of firms borrowing from positively affected
banks.
To isolate the exports channel, I compare the differential real effects of currency appreciation on exporters versus non-exporters. I find that exporting firms experienced slower growth
of sales and employment as compared with non-exporting firms. Their profitability ratios,
such as return on equity and assets, were also lower on average relative to those of nonexporting firms. Investment of exporters fell by approximately 2 percentage points relative to
that of non-exporting firms. These results suggest that the exports channel did seem to have
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a negative effect on non-financial firms.
To quantify the effects of the firm balance-sheet channel, I compare the differential real
effects across firms that had foreign currency debt on their balance sheet in 2014 and those
that had no foreign currency debt in 2014. I find that the firm balance-sheet channel did not
have a significant impact on firms’ investment. This finding is in line with results reported in
the previous literature on the firm balance-sheet channel of exchange rates in the context of
Latin American debt crises. Those studies have shown that firms typically match their income
stream with the currency composition of their debt, leading to an endogenous sorting between
exporters and firms with foreign currency debt (Bleakley and Cowan, 2008). In fact, this does
seem to be the case for firms in my sample as well. Close to 80 percent of the firms that had
foreign currency debt on their balance sheets were exporters. Hence, even though these firms
could, in principle, borrow more, they were also hit by a negative shock due to lower demand
for their products abroad, leading to no change in investment.
Finally, to quantify the effects of the bank-lending channel, I match non-financial firms
with banks and compute an average measure of bank lending exposure for each firm, based
on the average lending share of each bank for that firm in the syndicated loan market prior
to the shock. In this way, I categorize firms into those that had banking relationships with
positively affected banks and those that had banking relationships with negatively affected
banks. My results suggest that the bank-lending channel did play a significant role in affecting
investment of firms. In terms of economic magnitude, investment of firms that had lending
relationships with positively affected banks was 1 percentage point higher in the post-shock
period as compared with firms that had banking relationships with negatively affected banks.
As a final extension to help assess external validity, I construct a new historical dataset
on foreign currency exposure of banking sectors for a sample of 43 emerging and advanced
economies over the 1950-2016 period and explore the importance of the bank-lending channel in
the transmission of exchange rate shocks more generally. I find that in response to a 20 percent
depreciation of domestic currency, one-year-ahead GDP growth falls by 1.2 percentage points
more in countries with banking sectors that were net borrowers in foreign currency. Although
these country-panel results show correlations, unlike those in the earlier analysis, these results
provide suggestive evidence of another reason why currency depreciations can be catastrophic if
banks have more foreign currency liabilities than assets on their balance sheets. These findings
have implications for monetary policy in small open economies as currency depreciations may
not stimulate growth if the banking sector has large foreign currency exposure that is not
perfectly hedged.

5

This paper makes three important contributions to the literature. First, it uses micro data
to identify the causal impact of exchange rate shocks on the real economy through banks’
foreign currency exposure. While there is a large body of research on the ineffectiveness of
the trade channel and the corporate balance-sheet channel to explain the disconnect between
exchange rates and real activity, the role of direct foreign currency exposure on banks’ balance
sheets in the transmission of exchange rate shocks has not been explored.3,4 Recent work on risk
management in financial institutions has highlighted that financial constraints impede banks’
ability to perfectly hedge currency exposure (Rampini et al., 2019). Similarly, (Gabaix and
Maggiori, 2015) show that large financial intermediaries actively take risk in currency markets,
exposing their balance sheets to currency risk. These facts suggest that direct foreign currency
exposure of banks can be an important channel of exchange rate transmission.5 This paper is
the first to provide causal evidence on the role of direct foreign currency exposure of banks’
balance sheets in exchange rate transmission.
Second, this paper introduces a new dimension of the financial channel of exchange rates
(Bruno and Shin, 2015, 2019). Bruno and Shin (2019) show that a stronger dollar negatively
affects banks with high reliance on dollar wholesale funding and these banks contract lending
when the dollar appreciates. This result is driven by funding issues in the dollar market
and the role of dollar as the dominant currency in cross-border flows. In contrast, the banklending channel described in this paper affects credit by affecting banks’ equity value and is
not restricted to only dollar appreciation. If two banks A and B have the same amount of
dollar funding, but bank A has dollar assets while bank B does not have dollar assets, then
bank B will be more affected by an exchange rate shock according to the bank-equity channel
described in this paper while both banks are equally likely to be affected according to the
3

The trade literature has documented various features, such as, the emergence of global value chains and
the presence of imported intermediate inputs (Rodnyansky, 2018; Amiti et al., 2014), the dominant currency
paradigm (Gopinath et al., 2010; Casas et al., 2016), local currency pricing (Devereux and Engel, 2003), and
pricing-to-market (Fitzgerald and Haller, 2013), among others, to explain the muted response of economic
activity to exchange rate shocks.
4
Prior studies have argued that the presence of foreign currency debt on the balance sheet of non-financial
firms can have a negative impact on their investment and can offset the positive effect of currency depreciation
on exports. But there is mixed evidence in the literature regarding the effectiveness of the firm balance-sheet
channel. For instance, Aguiar (2005) shows that, after the Mexican peso crisis of 1994, exporters had higher
sales and profits relative to non-exporters but their relatively high exposure to foreign currency debt had a
negative impact on investment. On the contrary, for a sample of Latin American firms, Bleakley and Cowan
(2008) fail to find any significant difference between investment of firms which are highly exposed to foreign
currency debt and those which are not, in the aftermath of the Latin American currency crisis. More recently,
Du and Schreger (2016) show that if non-financial firms borrow in foreign currency and earn revenues in local
currency, a depreciation of home currency can have a negative impact on firms’ net worth, which in turn, has
an impact on sovereign default risk.
5
In related work, Krogstrup and Tille (2017) examine the role of foreign currency mismatch of the banking
sector as a driver of international capital flows. They use aggregate banking sector foreign currency exposure
at the country-level and study its role in affecting international capital flows as opposed to domestic credit
supply, which is the focus of this paper.
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dollar funding channel in Bruno and Shin (2019).
Finally, this paper is the first to provide evidence on the bank-lending channel of monetary
policy through banks’ currency exposure. Existing studies on monetary policy transmission
have focused on banks’ interest rate exposure both in a closed economy setting (Kashyap and
Stein, 1995, 2000; Gambacorta and Mistrulli, 2004; Jiménez et al., 2012; Drechsler et al., 2017;
English et al., 2018; Gomez et al., 2020) and internationally (Cetorelli and Goldberg, 2011;
Hale et al., 2019; Buch et al., 2019) while this paper shows that banks’ currency exposure
can also be an important transmission channel of monetary policy. By tracing the effects
of change in bank credit supply due to currency appreciation to investment of non-financial
firms, this paper also adds to the growing empirical literature on macro-financial linkages
(Chodorow-Reich, 2014; Agarwal and Baron, 2018).
The rest of the paper is organized as follows. Section 2 provides background on the Swiss
currency appreciation episode. Section 3 presents data and summary statistics. Section 4 discusses the empirical strategy and bank-level results. Section 5 conducts a battery of robustness
tests for the baseline-analysis. Section 6 discusses the channels of transmission. Section 7 discusses the real effects. Section 8 discusses external validity of the bank-lending channel, and
section 9 concludes.

2

The Currency Appreciation Episode of January 2015

Switzerland is a small open economy with heavy reliance on exports – the share of exports in
GDP has been greater than 50 percent since 2000. Europe is the most important destination
for Swiss exports. In 2016, exports to Europe accounted for 54 percent of Switzerland’s
total exports. Hence, the chf/eur exchange rate is an important policy variable for the Swiss
National Bank (SNB) as changes in this exchange rate can potentially have a significant impact
on the real economy by affecting exports. In the early 2000s, the exchange rate between the
Swiss franc and the euro fluctuated between CHF 1.45 and 1.7 to the euro. Since 2008,
however, as the global economic turmoil gathered pace, demand for the Swiss franc as a safe
haven currency increased and, by August 2011, the Swiss franc had appreciated by around 30
percent as compared with its value in 2000 (Figure 1). To prevent further appreciation of the
Swiss franc, the SNB introduced a floor of CHF 1.20 per euro in September 2011. According
to a press statement released in September 2011, the SNB announced that it “will enforce
this minimum rate with the utmost determination and is prepared to buy foreign currency in
unlimited quantities.”
On January 15, 2015, the SNB surprised the markets by discontinuing the minimum ex-

7

change rate of CHF 1.20 per euro. The announcement was all the more surprising because
the Vice Chairman of the SNB had said in an interview just three days before the removal
of the peg that “the cap on the swiss-euro exchange rate must remain a cornerstone of our
monetary policy.” 6 The January 15 announcement led immediately to an approximately 20
percent increase in the value of the Swiss franc relative to the euro (Figure 2). This was a
huge shock by historical standards and led to an immediate collapse in the broad stock market
index. Even after one year from the announcement, the Swiss franc maintained its high value
at 1.09 CHF per euro.
Why did the Swiss National Bank abandon the peg? According to a press release by
the Swiss National Bank on January 15, 2015, “The minimum exchange rate was introduced
during a period of exceptional overvaluation of the Swiss franc and an extremely high level of
uncertainty on the financial markets....Recently, divergences between the monetary policies of
the major currency areas have increased significantly - a trend that is likely to become even
more pronounced. The euro has depreciated substantially against the US dollar and this, in
turn, has caused the Swiss franc to weaken against the US dollar. In these circumstances, the
SNB has concluded that enforcing and maintaining the minimum exchange rate for the Swiss
franc against the euro is no longer justified.” 7 This implies that since the stated objective of
the minimum exchange rate policy – to keep the value of the Swiss franc low – was fulfilled,
it did not make sense for the SNB to continue buying foreign reserves to support the floor of
CHF 1.20 per euro.
While this was the official reason for the removal of the peg, discussions in the print and
online media point to several other potential reasons why the SNB abandoned the peg. One
of the reasons could be pressure from the Switzerland’s right-wing People’s Party (SVP).8
The SVP was of the belief that the central bank should hold 20 percent of its assets as
gold reserves and launched the ‘Save our Swiss gold’ initiative that was scheduled for a vote
on November 30, 2014. Meanwhile, because of continued accumulation of foreign exchange
reserves on SNB’s balance sheet the share of gold fell from 13 percent in September 2011 to
about 7 percent in October 2014, just one month before the referendum. Even though the
referendum was rejected by the SNB and the Federal Council, the SNB could have been under
pressure to prevent further increase in the size of its balance sheet that was largely driven by
accumulation of foreign reserves and would have been forced to abandon the peg.
Given that the ECB was planning to introduce the Quantitative Easing (QE) program in
6

See https://reut.rs/3bsFnFB
https://www.snb.ch/en/mmr/speeches/id/ref_20150115_tjn/source/ref_20150115_tjn.en.pdf
8
See, for instance, https://econ.st/2zw2y4n
7
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early 2015, Switzerland would have received further capital inflows, which would have induced
the central bank to buy even more foreign exchange reserves to uphold the franc-euro floor.
This would have reduced the share of gold in the central bank’s assets even further, thereby
making maintaining the peg politically challenging. At the same time, the SNB could also
be concerned about potential future losses on foreign exchange reserves if Switzerland kept
receiving capital inflows because of the ECB’s QE program. Continued capital inflows would
have made removing the floor at a later date even more costly because the Swiss franc would
have appreciated by an even higher amount in the future, making the foreign exchange reserves
on the SNB’s balance sheet less valuable in domestic currency and thereby inflicting potentially
large losses on the SNB’s balance sheet.
There is some narrative evidence indicating that the SNB’s decision to discontinue the
minimum exchange rate was also unanticipated. For instance, the following statement from
the annual report of Bank Linth shows that the SNB’s decision took the market by surprise:
“Like all market participants, we were surprised by the decision of the Swiss National Bank on
15 January, 2015 ”. While it’s plausible to assume that some market participants would have
attached a positive probability to the removal of the floor, it is hard to justify that they could
predict the precise timing of the event.
Given that the banking sector in Switzerland has a large exposure to foreign currency
borrowing and lending – foreign currency assets accounted for 47 percent of the total assets
of the Swiss banking sector in December 2014 and foreign currency liabilities accounted for 48
percent of total liabilities – this episode provides a useful laboratory to study the bank lending
channel of exchange rates.

3

Data and Summary Statistics

A principal contribution of this paper is the construction of a new dataset on foreign exposure
of banks and to link major bank- and firm-level datasets for Switzerland to observe the real
effects of currency appreciation via changes in credit supply.
For the bank-level analysis, I use annual data on balance sheet, income statement, and cash
flow variables for banks in Switzerland from the Bankscope Database, accessed through the
Wharton Research Data Services. This database is compiled by Bureau van Dijik (BvD) and
provides information on bank balance sheet variables for banks in many countries around the
world. It sources micro-data on banks in different countries from their financial statements and
presents the final data in a consistent and harmonized format across countries.This database,
however, does not have information on foreign exposure of banks. Hence, I hand-collect data
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on foreign assets and liabilities from the annual reports of banks. I discuss this measure in
detail in Section 4.2.
The main dependent variable for the bank-level analysis is the annual change in log total
loans, which measures the effect of the appreciation event on total lending at the bank level.
To provide evidence on the channels, I will also use data on monthly changes in stock returns
of listed banks. Data on bank stock returns is from Datastream. In line with the literature
on the bank-lending channel of monetary policy (Kashyap and Stein, 1995, 2000), bank-level
controls include size (log of total assets), liquidity, bank equity (normalized by assets). I use
annual data on these variables for the time period 2011-2016.
Sample selection is based on availability of data on foreign currency exposure. All variables
are winsorized at 95th percentile to remove outliers. Panel A of Table 1 reports summary
statistics for the main variables used in the bank-level analysis. The average values of control
variables in my sample are similar in magnitude to those reported in the literature. Average
equity-to-assets ratio is 9.8 percent in my sample, compared to 9.5 percent in Campello (2002)
and 8.7 percent in Gomez et al. (2020). Swiss banks are relatively more liquid with an average
liquidity ratio of 38.7 compared to 27 percent in Gomez et al. (2020)’s sample and 32 percent
in Campello (2002) for the sample of U.S. banks. Bank size is also roughly comparable with
an average value of 14.7 in my sample, compared with 15.0 in Gomez et al. (2020).
For the firm-level analysis, I collect data on accounting variables and operating performance
of firms in Switzerland from the Worldscope database. This database provides information on
financial and income statements of publicly listed firms in Switzerland. To study the trade
channel of currency appreciation, I define firms as exporters and non-exporters. To do that,
I merge the Worldscope database with the Amadeus database, which contains information on
export turnovers of publicly listed as well as private firms in Switzerland. I characterize a
firm as an exporter if it has positive values of export turnover to total turnover ratio in the
pre-shock period (before 2015). Based on this measure, 76 percent of firms in my sample are
exporters. This seems reasonable since I am using data on publicly listed firms which tend to
be very large and there is a positive correlation between propensity to export and firm size.
To study the bank-lending channel of currency appreciation, I compute a measure of bank
dependence of non-financial firms in Switzerland in the pre-shock period. Capital IQ database
has detailed information on capital structure of publicly listed firms. Using this database,
for each firm, I compute the average ratio of bank debt to total capital between 2011 and
2014. A firm is classified as bank dependent if its ratio of bank debt to total capital is in
the top quartile of the bank debt to capital distribution. I also gather evidence on bank-firm
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relationships using the Dealscan database. This database contains deal/loan-level information
on financial transactions between non-financial firms and financial intermediaries. To quantify
bank-firm relationships, I match firms in the Worldscope database with those in the Dealscan
database and create a measure of exposure of firms to banks by computing a weighted average
of their loans from banks with positive and negative currency exposure in the pre-shock period.
I supplement this dataset with hand-collected data on bank-firm linkages from the financial
statements of non-financial firms.
Main variables for the firm-level analysis include assets, market capitalization, employment, pre-tax income, leverage, investment, Tobin’s Q, cash-to-assets, sales, and profitability
measures like return on assets and equity for the 2011-2016 period.9 The sample contains only
non-financial firms – firms with SIC codes in the range 6000 - 6999 are dropped. Following
Almeida and Campello (2007), I exclude firms with asset growth higher than 100 percent.
This practice is standard in the empirical corporate finance literature. Annual asset growth
rates higher than 100 percent can be indicative of mergers or reorganizations, hence, this rule
ensures that such firms are excluded from the sample. I also drop firms with negative values
for sales. I use a balanced sample of firms for my analysis to make sure that my results are
not driven by the entry and exit margin. All firm-level variables are winsorized at the 95th
percentile to exclude outliers. This selection procedure implies that I have 138 unique firm
IDs and more than 600 firm-year observations. Panel B of Table 1 presents summary statistics
for key firm-level variables.
Finally, for external validation of the bank-lending channel of exchange rates, I construct
a new historical database on net foreign exposure of the banking sectors in 43 countries to
study the impact of exchange rate fluctuations on the real economy through the banking
sector. I compute net foreign liabilities of the banking sector as the difference between foreign
liabilities and foreign assets of the banking sector using the ‘Banking Institutions’ survey of
the IMF that is based on non-standardized report forms by country. These data are converted
from local currency to USD using nominal exchange rate data from the BIS. For countries
that do not have survey data on these indicators, I use data on net foreign assets from the
‘Other depository corporations’ survey of the IFS database. According to the IMF’s Monetary
and Financial Statistics Manual and Compilation Guide, this survey covers all deposit taking
institutions (primarily banks), excluding central banks. Data on net foreign liabilities of the
banking sector starts in 1950 for most advanced economies and some emerging markets. See
Table A.2 for further details on data construction for each country.
9

See Table A.1 for detailed definitions of all variables used in the analysis and also their sources.
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Daily data on bilateral exchange rate between the Swiss franc and the euro and central bank
policy rates is from the Global Financial Database (GFD).10 Data on nominal exchange rate
for each country in the sample is from the Bank for International Settlements (BIS) database.
Annual data on real GDP for advanced and emerging markets is from the Maddison Project
database, version 18. The Appendix provides more details on the construction of historical
dataset for each variable used in the cross-country analysis. Panel C of Table 1 shows summary
statistics for the main macroeconomic variables used in the cross-country analysis.

4

Empirical Analysis

This section discusses the identification strategy for the bank-level analysis.

4.1

Identification Strategy

It is difficult to estimate the causal impact of exchange rates on real economy using macroeconomic data. Changes in exchange rates are often driven by cyclical factors – low GDP growth
may lead to a depreciation of exchange rates. Hence, using macroeconomic data to study the
causal impact of exchange rates on economic activity from the issue of reverse causality. Using
lagged values of exchange rates may partially address the issue of reverse causality but can not
completely eliminate it as the exchange rate changes may be driven by anticipation of future
economic activity. Another issue with using macroeconomic data is the simultaneity bias. A
positive productivity shock may simultaneously lead to an appreciation in real exchange rate
and an increase in current and future output. In this case, a time series analysis using macroeconomic data may lead us to falsely conclude that real exchange rate appreciations lead to
higher economic growth.
To circumvent these endogeneity issues, I use micro-data on bank balance sheets and a
large and unanticipated currency appreciation shock to estimate the causal impact of currency
appreciation on the real economy. I use a difference-in-differences estimation strategy by
exploiting the differential exposure of banks’ balance sheets to foreign assets and liabilities in
the pre-shock period. A bank that has a higher share of foreign assets (in total assets) relative
to foreign liabilities in the pre-shock period should be negatively affected by the appreciation
of the Swiss franc as the value of its assets goes down more than the value of its liabilities.
Similarly, a bank that borrows heavily in foreign currency but does not have a proportional
foreign currency exposure on the asset side of the balance sheet should be positively affected
by home currency appreciation since the appreciation reduces the debt burden of the bank
10

See Table A.3 for definitions of policy rates for each country in the sample.
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and increases the value of its net worth. This increase in net-worth should allow banks with
a net foreign liability exposure to lend differentially more in the post-shock period.
What makes this particular appreciation episode and the use of micro-data useful for the
identification of the bank-lending channel? First, the using micro-data ensures that reverse
causality is not an issue — credit supply of one bank can not affect the SNB’s decision to
abandon the peg, nor can it affect fluctuations in exchange rates. Second, Switzerland has a
large banking sector with a significant foreign currency exposure and at the same time, the
share of exports to GDP is also high. This implies that ex ante both the trade channel as well
as the bank lending channel can be potentially very important in the transmission of exchange
rates to the real economy, and hence, this episode provides a perfect laboratory to study
the importance of the bank-lending channel of exchange rates. Third, since the identification
strategy relies on the cross-sectional variation in currency exposure of banks, it also mitigates
the concerns that other macroeconomic events that coincide with the appreciation event would
confound the casual mechanism.
One threat to the identification strategy could be that the differences in lending behavior
of banks is driven by endogenous matching of banks and firms — banks that had higher loan
growth in the post shock period could be lending to firms that were relatively unaffected by
the appreciation shock and hence, their relatively higher loan growth is an artifact of higher
demand. To alleviate this concern, and also to shed light on the real effects of the appreciation
shock, I match non-financial firms with banks using loan-level data from Dealscan and provide
evidence on this kind of sorting in section 7.

4.2

Measure of Net Foreign Exposure

Lack of publicly available data on foreign currency exposures of banks has been an important
reason for limited research on the bank-lending channel of exchange rate shocks. Swiss banks
report data on their foreign assets and liabilities in their annual reports.11 Hence, I hand-collect
data on foreign assets and liabilities from the annual reports of Swiss banks and construct the
exposure measure as the difference between their foreign liabilities and assets (as a share of
total liabilities and assets respectively) in December 2014 - one month before the appreciation
event:


f oreign liabilities f oreign assets
net f oreign exposure ≡
−
total liabilities
total assets
11


2014

See Appendix B for a snapshot of Zurcher Kantonalbank’s balance sheet with information on foreign assets
and liabilities.
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This measure will be positive if the share of foreign liabilities exceeds the share of foreign
assets.12 A bank with a positive value of this measure should be positively affected by the
appreciation of the Swiss franc as the fall in the value of foreign assets is less than the fall
in the value of foreign liabilities, leading to a positive impact on the bank’s net worth. Table
2 reports summary statistics on the exposure measure. The average foreign exposure of the
banking sector using this measure is 3.7 with a standard deviation of 12.3.13 This implies
that on average, the share of foreign currency liabilities exceeds that of foreign currency assets
by 3.7 percentage points. The average exposure masks significant heterogeneity in foreign
exposure of banks. Some banks on the right tail of the distribution have foreign exposure as
high as 10 percentage points, implying that cross-country studies that use average measures
of foreign currency exposures of the banking sector may fail to capture the complete foreign
exposure of the banking sector in a given country, and hence, the full impact of exchange rate
shocks on the banking sector. Table 2 also shows summary statistics for the gross foreign asset
and liability share of banks separately. On average, approximately 20 percent of total assets
of the banking sector are foreign assets and 23 percent of total liabilities are foreign liabilities,
with a significant heterogeneity across banks. For big banks such as UBS and Credit Suisse,
more than half of their liabilities are foreign liabilities, implying significant impact through
exchange rate fluctuations.
The above measure is constructed using information on foreign liabilities and assets based
on the principle of domicile. According to this measure, loans made by Swiss banks to U.S.
clients would be considered foreign currency loans. One concern with this measure is that
it may not reflect the true currency exposure of the bank if, for instance, part of the foreign
lending is denominated in Swiss franc. I address this concern in three ways. First, I gather data
on currency composition of cross-border assets and liabilities of banks located in Switzerland
from the Locational Banking Statistics database of the BIS.14 Using this data, I show that in
the last quarter of 2014, 75 percent of the total cross-border assets of Swiss banks were held
in foreign currencies and the same proportion of cross-border liabilities were held in foreign
liabilities. This suggests that a large proportion of foreign lending and borrowing happens
in foreign currency and hence, the foreign exposure measure based on domicile should be a
12
Note that in the above definition, liabilities include net worth, so essentially total assets are equal to total
liabilities. Dividing the difference in foreign liabilities and assets by total assets just normalizes the foreign
exposure.
13
For comparison, I use aggregate data on foreign assets and liabilities of bank groups from the SNB’s website
and compute an average measure of foreign exposure across bank groups. The average foreign exposure of the
banking sector using SNB data is approximately 3 percentage points, which roughly matches the average foreign
exposure of banks in my sample.
14
Note that this is aggregate data for the entire banking sector
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reasonable proxy for the foreign currency exposure of banks.
Second, I hand-collect data on foreign currency exposure for a sub-sample of banks that
do report this information in their annual reports. While most banks report information on
foreign assets and liabilities based on the domicile principle, few banks report their currency
exposures. For banks that do report their currency exposure, I show that there is a very high
correlation between the share of foreign liabilities (based on domicile) and the share of foreign
currency liabilities, with a correlation coefficient equal to 0.99. The correlation between the
share of foreign assets (based on domicile) and foreign currency assets is also very high, albeit
somewhat lower (0.90) compared to that for foreign liabilities. This analysis at the banklevel reinforces the evidence shown above using aggregate data from the BIS and supports
the claim that while foreign assets and liabilities are not identical to foreign currency assets
and liabilities, they are highly correlated. Finally, while I can not use the foreign currency
exposure measure in the baseline analysis as I have too few observations on this measure, as
the final step to address concerns on the exposure measure, I will conduct robustness tests
using the foreign currency exposure measure in section 5.3.

4.3

Foreign Exposure and Bank Credit

To explore the impact of foreign currency exposure on bank lending in the aftermath of the
2015 Swiss franc appreciation episode, I estimate the following model using annual data for
the period 2011-2016:
loan growthb,t = α + βpostt + γexposureb + δ(postt × exposureb )
P
+
µx xb,t−1 + b,t

(1)

x∈controls

where loan growthb,t is the annual growth rate of gross loans of bank b at time t, postt is a
dummy variable that takes a value 1 for years 2015 and 2016, exposureb is the net foreign
exposure of bank b as defined in section 4.2, exposureb × postt is an interaction term between
the post-shock period (i.e., years 2015 and 2016) and the net foreign exposure measure. The
set of control variables includes lagged value of total assets (size), ratio of equity-to-assets, and
bank liquidity, in line with the literature on the bank-lending channel of monetary policy. The
coefficient on the interaction term, δ, estimates the differential impact of the currency shock
on banks with different levels of foreign currency exposure and is our main variable of interest.
In the presence of financial frictions and imperfect hedging of currency exposure, we should
expect δ to be positive. Given that the exposure variable measures net foreign liabilities, the
appreciation of home currency should have a positive impact on the net-worth of banks by
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reducing the value of their net foreign liabilities and should allow them to expand lending.
Table 4 reports the results for equation 1. Columns (1) through (3) do not have bank fixed
effects while columns (4) through (6) have bank fixed effects. Addition of bank-fixed effects
ensures that we account for unobserved heterogeneity across banks in terms of their business
models that could be correlated with their foreign exposure. Columns (1) and (4) do not
include any controls, columns (2) and (5) add bank-level controls, columns (3) and (6) add
macro controls. Standard errors are clustered at the bank level. From column (1), we see that
the foreign currency exposure variable itself does not affect loan growth but the the interaction
between post and exposure is positive and significant. This implies that banks with a more
positive net foreign currency exposure experience a higher loan growth in the post-shock period
as compared to banks with smaller values of net exposure. In other words, banks with higher
net foreign currency borrowing in the pre-shock period gain from the appreciation of home
currency and expand lending. Column (2) and (4) add bank- and country-level controls that
are known to have an effect on bank lending. We see that the coefficient on the interaction
term remains positive and significant. As is established in the banking literature, bank size
(assets) is negatively correlated with loan growth while liquidity is positively correlated with
loan growth. Finally, in columns (3) and (6), we see that the coefficient on the interaction
term is robust to the addition of macro variables such as GDP growth and interest rates. In
terms of economic magnitudes, banks that are one standard deviation above the average net
foreign exposure measure in the pre-shock period experience an approximately 4 percentage
point higher growth rate of loans in the post-shock period. This is economically significant
given the average loan growth in the sample is 7 percent.
To further understand the transmission mechanism, it is useful to decompose the net
exposure measure into exposure from the liability side of the balance sheet and the asset side
of the balance sheet. An appreciation of the home currency should have a positive impact on
bank lending through the liability side of the balance sheet as a stronger domestic currency
reduces the value of foreign liabilities and has a positive impact on net-worth. Similarly, an
appreciation of home currency should have a negative impact on bank lending through the
asset side as a stronger home currency reduces the value of foreign assets and has a negative
impact on net-worth, and hence, lending. To test whether this is true, I modify equation (1)
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as follows:
loan growthb,t

= α + βpostt + γ1 liability exposureb + γ2 asset exposureb
δ1 (postt × liability exposureb ) + δ2 (postt × asset exposureb )
P
µx xb,t−1 + b,t

(2)

x∈controls

where liability exposure measures the share of foreign liabilities in total liabilities of bank b in
December 2014 and asset exposure measures the share of foreign assets in total assets of bank
b in December 2014. The positive effect of net foreign currency liability exposure on lending
should be driven by a positive effect through foreign liabilities and negative effect through
foreign assets. Hence, δ1 should be positive and δ2 should be negative. Table 5 shows results
for equation 2 estimated using annual data for the period 2011-2016.
Columns (1) through (3) do not have bank fixed effects while columns (4) through (6) have
bank fixed effects. Columns (1) and (4) do not include any controls, columns (2) and (5) add
bank-level controls, columns (3) and (6) add macro controls. Standard errors are clustered
at the bank level. We see that for all specifications, the interaction term between post and
liability exposure is positive and statistically significant while the interaction term between
post and asset exposure is negative and statistically significant. This confirms the mechanism
driving the results. As home currency appreciates, the value of foreign liabilities goes down and
this should have a positive impact on the bank’s net worth and, consequently, its ability to lend.
Hence, banks with high foreign liability exposure gain from domestic currency appreciation.
Similarly, banks with a high share of foreign currency assets lose as home currency appreciates
as their value in domestic currency falls. The overall impact on bank lending would depend
on the net foreign currency exposure of a bank as shown in equation 1.

5

Robustness

5.1

Controlling for Correlates of Net Foreign Exposure

A potential concern with the identification strategy is that the distribution of foreign exposure
across banks is not random and, hence, the estimates from equation 1 are biased. In other
words, certain bank characteristics, such as bank size, could be correlated with foreign exposure
and the coefficient on the interaction term between post and exposure could be overestimated
if, for instance, there is a positive correlation between bank size and net foreign exposure.
While it is true that certain bank groups, such as foreign banks or big banks, can have
higher gross foreign asset and foreign liability exposure, it is not ex ante clear what drives the
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heterogeneity in banks’ net foreign exposure. In other words, it is relatively intuitive to think
that big banks and foreign banks might borrow and lend more in the foreign market, it is
not clear why certain banks would lend more relative to their borrowing in the foreign market
compared to other banks. While this paper is agnostic on what drives selection of banks into
net long or short foreign positions, I will use a purely data-driven approach in this section
to explore the factors explaining these exposures. The purpose of this exercise is to identify
observable bank characteristics that are correlated with net foreign exposure of banks so that
I can control for these characteristics in the baseline analysis.
I test whether observable characteristics can explain the heterogeneity in banks’ net foreign
exposure using the following specification:
N et f oreign exposureb = α + βxb + b

(3)

where the dependent variable is net foreign exposure of bank b as described in Section
4.2 and the independent variable can be either bank size, liquidity, capital, profitability, or
bank health. Results are reported in Table 3. Columns (1), (2), (3), (4), (5), and (6) show
results for the univariate regression of net foreign exposure on bank size, liquidity, ratio of
non-performing loans to gross loans, return on assets, return on equity, and capital-to-assets,
respectively, and column (7) includes all independent variables in columns (1) through (6).
Results from univariate regressions in columns(1) through (6) suggest that liquidity is the only
variable that has a significant positive relationship with net foreign exposure – more liquid
banks are net borrowers in the international market. Including all variables together in the
regression makes the coefficient on bank size statistically significant with a negative sign on
the coefficient. This implies that big banks are net lenders in foreign currency.
These results suggest that estimates from equation 1 may be biased given that the net
foreign currency exposure itself is correlated with other bank-level characteristics that can
affect lending. To address this concern, I re-estimate equation 1 by adding interaction terms
between the post dummy and observable bank characteristics that are correlated with net
foreign exposure. This would ensure that any variation in loan growth in the post-shock
period that is driven by the bank characteristics is absorbed by these interaction terms.
Since results from equation 3 suggest that bank size and liquidity are important determinants of net foreign exposure of banks, I saturate the model in equation 1 by adding interactions
between size and the post dummy and liquidity and the post dummy. Since capital is also
added as a control variable in equation 1, for completeness I also add an interaction term
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between capital and the post dummy:
loan growthb,t

= α + βpostt + γexposureb + δ(postt × exposureb )
P
P
µx xb,t−1 + b,t
ηx (postt × xb,t−1 ) +
+

(4)

x∈controls

x∈controls

Results are reported in Table 6. Columns (1) through (4) do not have bank fixed effects
while columns (5) through (8) have bank fixed effects. I add the interaction between bank
controls and the post dummy one at a time in columns (1) through (3) and (5) through
(7). Columns (4) and (8) include all interaction terms between bank controls and the post
dummy simultaneously. Columns (5) and (7) suggest that big banks were negatively affected
in the post-shock period and banks with high capital were positively affected in the postshock period. Once we include the interaction of the post dummy with all bank-level controls
in column (8), only the interaction term with size is statistically significant with a negative
coefficient, confirming that big banks were negatively affected in the post-shock period. It
is worth noting that even after controlling for the interactions of all correlates of net foreign
exposure with the post dummy in column (8), the magnitude on the interaction term between
post and exposure remains positive and statistically significant.
The results from this exercise are useful for two reasons. First, they provide further support
to the bank-lending channel of exchange rates. Results from equation 3 suggest that big banks
are net lenders in foreign currency. Hence, according to the bank-lending channel of exchange
rates, these banks should be negatively affected by the appreciation of home currency, which is
exactly what column (8) in Table 6 shows. Second, inclusion of the interaction term between
bank-level controls and the post dummy takes care of concerns about the exposure variable
picking up the effect of home currency appreciation on bank lending through other bank-level
characteristics.

5.2

Dynamic Effects on Lending and Pre-Trends

Another possible concern with the identification strategy could be that there are pre-existing
trends that are driving the difference in lending growth of positively versus negatively exposed
banks after the shock. To address this concern, I check for the existence of trends in the
outcome variable across treated and control groups in the pre-shock period. The parallel
trends assumption requires that in the absence of treatment, the difference between treated
and control group should be constant over time. I test this assumption formally using the
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following specification:
log(loans)bt
P

t

P
P
= αb + t βt Tt + t γt (T reatedb × Tt ) +
P
P
ηx xb,t−1 + b,t
µxt (xb,t−1 × Tt ) +

(5)

x∈controls

x∈controls

∀t ∈ {2011, 2012, 2013, 2015, 2016}
where αb captures bank fixed effects, Tt is a dummy variable for each time period (year)
in the sample (2014 is the omitted year), T reated is a dummy variable that takes a value 0
if the bank is net long in foreign currency and 1 otherwise, (T reatedb × Tt ) is an interaction
term between time dummies and the dummy variable for exposure to foreign currency, xb,t−1
is a set of lagged bank-level controls and xb,t−1 × Tt are the interaction terms between banklevel controls and time dummies. Standard errors are clustered at the bank-level to allow for
auto-correlation of residuals across time.
The main coefficients of interest are γt , which show the difference in lending of treated
and control groups in each period in the sample. This specification also allows us to see the
dynamic effects of the shock on lending. Figure 4 shows the 90 percent confidence interval plots
for the estimated coefficients γt from equation 5. It is evident from the figure that there are
no statistically significant differences in bank credit across banks with positive and negative
foreign currency exposure in the years prior to the currency appreciation episode, which is
consistent with the parallel trends assumption for the difference-in-differences methodology.
In 2015, however, the banks with a positive foreign currency exposure (foreign currency liability
share higher than foreign currency asset share) experience a higher loan growth as compared to
banks with a negative foreign currency exposure and the difference is statistically significant.
Furthermore, the impact of the shock on bank credit is strongest for 2015 and starts to fade
in 2016.

5.3

Alternate Measures of Exposure

As discussed in Section 4.2, for Switzerland, almost 75 of foreign lending and borrowing happens in foreign currency so the exposure measure used in the baseline analysis should be a
reasonable proxy for the foreign currency exposure. However, to allay any remaining concerns
about the accuracy of the exposure measure, in this section, I construct two different measures
of foreign currency exposure based on currency denomination of banks’ assets and liabilities.
Few banks report data on currency composition of their assets and liabilities but for banks
that do report this information, I hand-collect this data and construct two measures of foreign
currency exposure of banks in 2014. The first measure is an unweighted measure of exposure to
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facilitate comparison with the exposure measure in Section 4.2. The second measure will be a
weighted average of foreign currency exposure for each currency and will take into account the
relative importance of different currencies in total foreign exposure of a bank. The unweighted
measure of foreign currency exposure is constructed as follows:


f oreign currency liabilities f oreign currency assets
−
total liabilities
total assets
2014
This measure will be positive if foreign currency liabilities exceed foreign currency assets.
Banks with a positive value of this measure should gain from the appreciation shock as a
stronger franc lowers the value of foreign liabilities more than the value of foreign assets and
increases the net-worth of banks. Table 2 shows the summary statistics for this measure. The
average foreign currency exposure is 4.9 percentage points with a standard deviation of 10.8
percentage points.
A majority of banks that report data on foreign currency exposure also report their exposure in different foreign currencies. The euro is the most important foreign currency with an
average share of around 60 percent in total foreign liabilities of banks in 2014. The U.S. dollar
is the second most important currency, with an average share of around 30 percent in total
foreign liabilities in 2014, followed by the British Pound and the Japanese Yen with an average
share of 4.5 percent and 0.5 percent, respectively. To take these differences into account, I
construct a weighted average of foreign currency exposure of each bank as follows:
P

c wc [liabilitiesc

equity

− assetsc ]


2014

where
wc =

liabilitiesc + assetsc
f oreign liabilities + f oreign assets

This measures first computes currency mismatch in liabilities and assets for each currency
and weights the mismatch by the share of each currency total foreign lending. The weighted
currency mismatch is then expressed as a share of bank’s capital in 2014. The average currency
mismatch was 30 percent of capital in 2014.
I reestimate equation 1 based on the above two measures. Results are reported in Table
7. Columns (1) and (2) show results for the unweighted measure of currency exposure and
columns (3) and (4) show results for the weighted exposure measure. All columns include bank
fixed effects and bank-level controls. Columns (2) and (4) also control for macro variables –
GDP growth and interest rates. We see that despite the significantly smaller sample size
relative to that in Table 4, the coefficient on the interaction term between exposure and the
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post dummy is positive and significant for all specifications. In terms of economic magnitudes,
a one standard deviation in the unweighted currency exposure measure leads to an increase in
loan growth by 4.2 percentage points, which is comparable to the effect on loan growth using
the foreign exposure measure based on domicile. This confirms that fluctuations in exchange
rates affect bank lending through banks’ exposure to foreign currency borrowing and lending.

5.4

Controlling for Other Macroeconomic Events

A potential concern with the identification strategy is that there could be other macroeconomic
events that coincided with the currency shock and could confound the identification strategy.
One major macroeconomic event that did coincide with the removal of the floor between the
Swiss franc and euro, and merits discussion, is the reduction in interest rates on sight deposits
that commercial banks hold with the SNB. In a press release on January 15, 2015, the SNB
announced that in order to make investments in Swiss franc less attractive and to mitigate the
effects of the discontinuation of the minimum exchange rate between the Swiss franc and the
euro, the interest rates for balances held on sight deposit accounts would be lowered to -0.75%
from January 22.15 This interest rate applies to sight deposits above a certain threshold, where
the threshold is 20 times the minimum reserve requirement.
To understand how this shock would affect the identification strategy, we need to think
about how this change in interest rates would affect banks. First, negative interest rates on
banks’ deposits with the central bank would have a negative effect on banks’ income unless they
are able to pass the negative rates to their customers. Recent research on the effect of negative
interest rates on banks in Europe has shown that banks have generally been reluctant to pass
on negative interest rates to the depositors to avoid losing their customer base (Eisenshmidt
and Smets, 2019). Second, this effect should be stronger for banks that rely more on deposit
funding, and hence, would have to hold a higher amount of reserves with the Swiss National
bank. The identification strategy will be compromised if, for example, a bank that is a net
lender in foreign currency is also more reliant on deposit funding. Such a bank would be
negatively affected by the appreciation of the Swiss franc as the value of its foreign loans goes
down. It will also be negatively affected by negative interest rates on sight deposits as it holds
a large amount of reserves with the central banks. Hence, the effect on loan growth for a net
15
Sight deposits are balances that commercial banks hold with the SNB. These balances are used to satisfy
statutory minimum reserve requirements. Commercial banks typically maintain sight balances higher than the
minimum reserve requirement since these are the most liquid assets for banks, and are readily available for
payment transactions. Current minimum reserve requirement stipulates that banks hold a minimum of 2.5
percent of their short-term liabilities (upto 90 days) plus 20 percent of liabilities towards customers in the form
of savings and investments.
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lender in foreign currency in the post-shock period could partly be driven by a fall in interest
rates.
While this is possible, there is no reason to believe that there exists a systematic relationship between banks’ foreign currency exposure and their reliance on deposit funding. One of
the advantages of the difference-in-differences identification strategy is that it exploits crosssectional variation in currency exposure, which controls for any aggregate factors that coincide
with the currency shock. Hence, unless there is a systematic relationship between banks’ net
foreign currency exposure and their reliance on deposit funding, the identification strategy
should be robust to other macroeconomic events that coincided with the shock. However, to
address the concern that there could be a systematic relationship between banks’ net foreign
currency exposure and their reliance on deposit funding, I modify equation 1 as follows:
loan growthb,t

= α + βpostt + γexposureb + δ(postt × exposureb )

(6)

+σdeposit f undingb + θ(postt × deposit f undingb ) +
P
µx xb,t−1 + b,t
x∈controls

where the dependent variable is loan growth of bank b at time t. The main addition is
the variable deposit f unding and its interaction with the post dummy. deposit f unding is
constructed as the ratio of customer deposit funding to total assets in 2014 and is a measure
of a bank’s reliance on customer deposits that are subject to reserve requirement at the central bank. The interaction term between deposit f unding and post captures the differential
impact of a reduction in interest rates on sight deposits on bank lending through their differential reliance on deposit funding. If banks are unable to pass the negative interest rate
to their customers, we would expect θ to be negative. The above equation thus estimates
the differential treatment effect of the exchange rate shock on lending after controlling for the
differential effect of negative interest rates on lending.
Results are reported in Table 8. Column (1) does not include any controls, column (2)
adds bank level controls, column (3) adds macro controls, and column (4) adds controls for
correlates of foreign exposure and their interaction with the post dummy. We see that the
coefficient on the interaction term between deposit funding and the post dummy has a negative sign, which is consistent with the hypothesis that banks with high reliance on customer
deposits should be negatively affected. The important point, however, is that the coefficient
on the interaction term between foreign exposure and the post dummy remains positive and
statistically significant across all specifications. The results from this exercise, therefore, ad-
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dress the concern that the currency exposure variable was picking up some effect from changes
in interest rates.

6

Discussion

In this section, I investigate what are the channels through which the Swiss franc appreciation
episode affects bank lending. Financial intermediaries try to hedge foreign exchange risk
on their balance sheets by buying foreign exchange forward contracts, swaps or other forex
derivatives. However, a financial intermediary that actively hedges its portfolio may be unable
to fully insulate its balance sheet from sudden movements in exchange rates as their Valueat-Risk models typically calculate expected losses based on historical events. The following
statement from the annual report of UBS reflects the inability of banks to fully protect their
balance sheets from unfavorable movements in market prices: “As seen during the financial
crisis of 2007-09, we are not always able to prevent serious losses arising from extreme or
sudden market events that are not anticipated by our risk measures and systems. Value-atrisk, a statistical measure for market risk, is derived from historical market data, and thus
by definition could not have anticipated the losses suffered in the stressed conditions of the
financial crisis."
Given that the January 2015 appreciation shock was largely unprecedented, it is likely
that it affected banks’ equity values, which in turn affected their ability to lend. Following
(English et al., 2018), I test whether the unanticipated currency appreciation shock affected
banks’ equity values by examining the differential response of banks’ stock returns based on
their currency exposure. In particular, I estimate equation 1 with one-month difference in
stock returns as the dependent variable:
∆Rb,t = α + βpostt + γexposureb + δ(postt × exposureb )
P
+
µx xb,t−1 + b,t

(7)

x∈controls

where ∆Rb,t is the difference in returns between the months of January and December for
each year in the sample. In the absence of any significant events, we should expect ∆Rb,t to be
statistically indistinguishable from zero. Further, the appreciation of the Swiss franc should
have a positive impact on equity prices of banks that were positively exposed to the shock.
Hence, we should expect δ to be positive. Results from equation equation 7 are shown in Table
9. Column (1) does not have any controls, column (2) adds bank-level controls, and column
(3) has bank as well as macro controls. We see that the coefficient on the interaction term
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between post and exposure is positive and statistically significant for all three specifications.
Addition of bank and macro controls does not affect the economic magnitude of the coefficient
on the interaction term. Column (1) suggests that on average, the returns of all banks were
down by 7 percentage points in the post-shock period but less so for banks that were net
borrowers in foreign currency.
To provide further support to the bank equity value channel, I exploit cross-sectional
heterogeneity in bank characteristics and see whether banks respond differently based on these
characteristics. First, I examine the role of capital constraints. The increase in the value of
bank equity from the appreciation of home currency should have a higher marginal benefit for
those banks that had a low capital stock to begin with. These banks are more likely to be
capital constrained and hence, an increase in equity value should relax capital constraints and
allow these banks to lend more. To test this hypothesis, I split the sample into banks with low
and high capital based on the 75th percentile of capital in 2014. Results for the subsample of
banks with high and low capital in 2014 are shown in column (4) and (5) in Table 9. We see
the appreciation of the Swiss franc is more significant for banks that had low capital in 2014.
While the Swiss franc appreciated against all major currencies in 2015, the extent of
appreciation was the highest relative to the euro. Hence, we should expect banks that were
more exposed to the euro to be affected relatively more by the appreciation shock. To test
this hypothesis, I split the sample into banks with low and high exposure to euro-denominated
borrowing. Banks with 50 percent or more euro-denominated borrowing are classified as those
with high euro exposure. Columns (5) and (6) of Table 9 confirm this hypothesis – the
appreciation of the Swiss franc is more beneficial for banks with a high euro exposure (column
5). Since we expect banks with low capital and more euro exposure to be more severely affected
by the currency shock, the results in this section are consistent with the bank lending channel
of exchange rates.

7

Real Effects

This section investigates the real effects of the currency shock using micro-data on non-financial
firms and tries to disentangle the trade channel from the bank-lending channel. Since Switzerland is an export oriented economy, a 20 percent appreciation of domestic currency should
have a large negative impact on exporting firms. In particular, we should expect to see a
negative impact on sales and profitability ratios of exporting firms. To test whether this was
the case, I look at the response of sales growth, employment growth, and profitability ratios
for exporters and non-exporters to the nominal exchange rate appreciation. I estimate the fol-
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lowing model to tease out the causal effect of nominal exchange rate appreciation on various
outcome variables for exporters:
Yit =

αi + βTt +

P

t γt (Tt

× Exporteri ) +

θFIRMit−1 + it

P

t δt (Tt

× FIRMit−1 ) +

(8)

∀t ∈ {2011, 2012, 2013, 2015, 2016}\2014

where Yit could be sales growth, employment growth, or one-year change in return on
equity for firm i at time t. αi are firm fixed effects, Tt are time dummies for each year in the
sample, excluding 2014, which is used as the reference year. Exporteri is a dummy variable
which takes a value 1 for exporting firms and 0 otherwise. (Tt × Exporteri ) is the interaction
between year dummies and the Exporter variable. FIRM is a vector of firm-level control
variables, including firm size, market capitalization and cash-to-assets ratio. Standard errors
are clustered at the firm-level to allow for intra-firm serial correlation over time.
The above specification tests for the parallel trends assumption as well. In the absence
of the event, the outcome variables for exporting and non-exporting firms should not deviate
from their pre-existing trends. If this is not true, the results would be biased and we will not be
able to get clean estimates of the causal impact. For further robustness, I have also included
interactions of all control variables with time dummies to allow for differential correlation
between the outcome variable and control variables across years.
The main variables of interest are γt which capture the difference in outcome variables
of exporters and non-exporters over time. If exporters were negatively affected in 2015, we
should expect to see a negative value for γt in 2015 (and not before 2015). Figure 5 shows the
estimated γt for sales growth, employment growth, and one-year change in return on equity
for the sample of listed firms in Worldscope. The red dashed line indicates the beginning of
the exchange rate shock. The black dots represent point estimates from equation 8 and the
blue bars show 90 percent confidence intervals around the point estimates.
Consistent with the parallel trends assumption, we find that there is no significant difference
in the outcome variables of exporters and non-exporters in the pre-shock period, but the
difference becomes negative and significant in 2015, i.e., after the currency shock. We see that
in 2015, sales growth and employment growth of exporters is lower than that of non-exporters.
Exporters also experience lower profits – the one-year change in return on equity is lower for
exporters as compared to non-exporters.
These results suggest that the trade channel did, in fact, play an important role in the
transmission of the exchange rate shock to the real economy. This is not surprising, given the
high reliance of Swiss economy on exports. The next question to ask is: do lower profits and
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sales imply that exporters also invest less as compared to non-exporters in the aftermath of the
currency shock? Figure 6 suggests that they do. It plots coefficients γt from equation 8 with
investment as the outcome variable. Firm control variables for investment include Tobin’s Q,
lagged value of cash to assets ratio, and the ratio of short-term debt to assets, as is standard in
the corporate finance literature. From the figure, we see that there is no significant difference
between investment of exporters and non-exporters in the pre-shock period, but it becomes
negative and significant in 2015. This suggests that appreciation of the Swiss franc in 2015
not only had a negative impact on firms’ profits and sales growth but also had a detrimental
impact on investment of exporting firms.
Next, I test whether foreign currency borrowing by non-financial firms affects their ability
to invest in the aftermath of home currency appreciation. Firms that have foreign currency
debt on their balance sheet should gain from domestic currency appreciation as a stronger
Swiss franc lowers their debt burden in domestic currency. An increase in net worth should
then allow these firms to invest more (Bemanke and Gertler, 1989). This is the corporate
balance sheet channel of exchange rates. To test the importance of this channel, I estimate
the following equation:
Yit = αi + βTt +

P

t γt (Tt

× F oreign Debti ) +

P

t δt (Tt

× FIRMit−1 ) +

(9)

θFIRMit−1 + it
∀t ∈ {2011, 2012, 2013, 2015, 2016}\2014
where Yit is investment of firm i at time t, αi are firm fixed effects, Tt are time dummies for
each year in the sample, excluding 2014, which is used as the reference year. F oreign Debti
is a dummy variable which takes a value 1 for firms that had positive values for foreign
currency debt in 2014, (Tt × F oreign Debti ) is the interaction between year dummies and the
F oreign Debt variable. FIRM is a vector of firm-level control variables, including firm size,
Tobin’s Q, and cash-to-assets ratio. Standard errors are clustered at the firm-level to allow
for intra-firm serial correlation over time.
Figure 7 plots the γt coefficient from the above equation. The blue dots are point estimates
and the vertical lines represent 95 percent confidence intervals. We can see that after the
appreciation shock, investment of firms that had foreign currency debt on their balance sheet
was not significantly different from the investment of firms with no foreign currency debt.
This suggests that the corporate balance sheet channel did not not have an impact on the
investment of firms during the currency appreciation episode.
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Since financial constraints also play an important role in shaping firms’ investment decisions, I now investigate if the bank-lending channel played any role in firms’ investment
decisions. I match non-financial firms in the Worldscope with those in the Dealscan database
and compute the average exposure of each firm to multiple banks, depending upon their lending share in the syndicate. The bank lending channel would imply that firms that had banking
relationship with positively affected banks should see an increase in investment as those banks
increase credit supply.
To test the hypothesis that the positive credit supply shock due to positive foreign currency
exposure of banks leads to higher investment of non-financial firms, I estimate the following
equation:
Yit = αi + βTt +

P

t γt (Tt

× BankExposurei ) +

P

t δt (Tt

× FIRMit−1 ) +

(10)

θFIRMit−1 + it
∀t ∈ {2011, 2012, 2013, 2015, 2016}\2014
where Yit is investment of firm i at time t, αi are firm fixed effects, Tt are time dummies for
each year in the sample, excluding 2014, which is used as the reference year. BankExposure
is a dummy variable which takes a value 1 for firms that had banking relationships with
banks that were positively affected by the appreciation shock, (Tt × BankExposurei ) is the
interaction between year dummies and the BankExposure variable. FIRM is a vector of
firm-level control variables, including firm size, investment opportunities, and cash-to-assets
ratio. Standard errors are clustered at the firm-level to allow for intra-firm serial correlation
over time.
Equation 10 is estimated for the time period 2011-2016 for the sample of listed firms from
the Worldscope database. A potential concern with the identification strategy is that there
is endogenous sorting between banks and firms – exporters were borrowing from banks that
were negatively affected by the appreciation shock and hence the results we see could driven
by demand changes. To alleviate this concern I provide direct evidence on sorting. The
average bank exposure of exporting firms was -1.78 while that of non-exporters was -1.96.
This difference is not statistically significant, which provides evidence against sorting.
Figure 8 plots the γt coefficient from the above equation. The blue dots are point estimates
and the vertical lines represent 95 percent confidence intervals. We can see that after the
appreciation shock, firms that had banking relationships with positively affected banks do see
an increase in their investment. This suggest that the bank lending channel did partially offset
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the negative impact of currency appreciation on non-financial firms.

8

External Validation

The results from the previous section suggest that the bank-lending channel explains the muted
response of real variables to the currency appreciation shock in Switzerland. For external
validity, in this section I use panel data for 43 countries over the period 1950-2016 to assess
the importance of the bank lending channel in explaining the response of real GDP following
currency depreciation episodes. I use the following econometric specification to estimate the
bank lending channel:
∆Yi,t,t+j = αi + β 1depi,t + γexposurei,t + δ 1depi,t × exposurei,t + ΘXi,t + i,t

(11)

where ∆Yi,t,t+j is one-, two-, and three-year ahead growth rate of real GDP, αi is country
fixed effect,

1depi,t is a dummy variable for domestic currency depreciation episodes defined

as years with a 20 percent or higher depreciation of domestic currency relative to the U.S.
Dollar. exposurei,t is a dummy variable that takes a value 1 if the banking sector of country
i has more foreign liabilities relative to foreign assets in period t. The main variable of
interest is the interaction between currency depreciation episodes and banking sector exposure:

1depi,t × exposurei,t . The interaction term captures the effect of the bank lending channel.
Xi,t are country-level control variables, including contemporaneous and two lags of real GDP
growth, inflation rate, policy rate of the central bank. Equation 11 is estimated for a sample
of 43 countries using annual data over the period 1950-2016.16
A positive β implies that nominal currency depreciation is associated with higher subsequent GDP growth while a negative value for β indicates that nominal currency depreciation
is associated with lower subsequent growth in real GDP. δ captures the bank-lending channel of exchange rate fluctuations. I hypothesize that countries with foreign liability exposure
of the banking sector should be more negatively affected by home currency depreciation as
compared with those with a foreign asset exposure of the banking sector as domestic currency
depreciation negatively affects credit supply in countries with net foreign liability exposure.
Results from equation 11 are reported in Table 10. The table shows the response of one-,
two-, and three-year ahead GDP growth to currency depreciation episodes involving 20 percent
or higher depreciation of domestic currency against the U.S. dollar in a year. Columns (1),
(5), and (9) include only country fixed effects, columns (2), (6), and (10) include country and
16
See Appendix A for the list of countries in the sample and details on historical data construction on foreign
exposures of the banking sector in each country.
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year fixed effects, columns (3), (6), and (11) add macroeconomic controls (real GDP growth,
inflation rate, and policy rate) and columns (4), (8), and (12) add two lags of all macroeconomic
control variables. The coefficient on the interaction between the currency depreciation event
and banking sector exposure is negative and significant across all specifications, confirming the
hypothesis that countries that have a banking sector with a net foreign liability exposure see a
larger decline in real GDP growth following depreciation episodes. Addition of macroeconomic
controls does reduce the magnitude of the coefficient on the interaction term but it still remains
economically sizeable. Column (4), which includes all macroeconomic controls and their two
lags, suggests that the one-year ahead real GDP growth is 1.2 percentage points lower following
depreciation episodes for countries with a banking sector that has net foreign liability exposure.
Figure 9 plots δ from equation 11 for different levels of currency depreciation episodes. We
see that the coefficient on the interaction term becomes more negative as the level of currency
depreciation increases. This is reasonable since for a given level of currency exposure of the
banking sector, a larger depreciation of domestic currency should imply a larger change in
banks’ net worth and, hence, a larger impact on real activity.

9

Conclusion

This paper explores a previously unexplored channel – direct foreign currency exposure of
banks – through which exchange rate shocks are transmitted to the real economy. While
foreign currency mismatch on banks’ balance sheets has been shown to be an important factor
leading to self-fulling currency crises and bank runs in the context of currency crises of the
1990s, there is little empirical evidence on the importance of this channel in the transmission
of exchange rate shocks outside of currency crises. Using a quasi natural experiment and a
novel hand-collected dataset on the currency exposure of Swiss banks and banking sectors in
43 economies, this paper shows that net currency exposure of banks is an important factor in
shaping the response of economic activity to exchange rate shocks.
The results of the paper show that the bank lending channel can, in some cases, offset
the trade channel and can explain why currency depreciations are not always expansionary
and currency appreciations not always contractionary. A case in point is the Swiss franc
appreciation event of January 2015. Even though the Swiss franc appreciated by a staggering
20 percent, it did not have a large negative impact on the real economy, contrary to what the
traditional trade channel would suggest. The paper shows that this was because the negative
effect of currency appreciation through the trade channel was partly offset by the positive
effect of currency appreciation through the bank-lending channel.
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While the paper focuses on establishing a causal link between exchange rate shocks and
bank lending using the Swiss franc appreciation event from January 2015, results from the
cross-country analysis provide suggestive evidence on the importance of the bank-lending channel more generally. Lack of micro data on foreign currency exposure of banks prevents a causal
assessment in the cross-country analysis. Given that interest rates in many countries are close
to zero, it is important for policy makers to understand how exposed banks are to exchange
rate shocks as banks’ currency exposure can help guide monetary policy in countries with close
to zero interest rates.
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Figures and Tables

Figure 1: Capital inflows led to appreciation of the Swiss franc after 2008
Panel (a) of this figure shows gross capital inflows received by Switzerland after the Global
Financial Crisis in 2008. Panel (b) shows the corresponding strengthening of the Swiss franc
relative to the euro induced by capital inflows. The green dashed line in panel (b) marks the
start of the period when the Swiss National Bank imposed a 1.20 Swiss francs per euro.
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Figure 2: The Jan 2015 Siwss franc Appreciation Episode
Panel (a) of this figure shows the daily exchange rate between the Swiss franc and the euro
from January 2014 to January 2017. The floor of 1.20 Swiss franc per euro was removed on
January 15, 2015. Panel (b) of this figure shows the monthly trade-weighted nominal effective
exchange rate of the Swiss franc from January 2014 to January 2017, with the value for January
2014 normalized to 100. Note: A fall in effective exchange rate index in panel (b) represents
appreciation of the Swiss franc.
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Figure 3: Foreign Exchange Reserves and Gold on the Swiss National Bank’s Balance Sheet
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This figure shows the evolution of the Swiss National Bank’s balance sheet in the aftermath of
the global financial crisis. "Gold" is defined as gold holdings and claims from gold transactions.
"Forex" is defined as foreign currency investments. Data for this figure is from the Swiss
National Bank’s website.

Jul-7

Jan-9

Jul-10

Jan-12

gold
total assets

37

Jul-13
forex

Jan-15

Figure 4: Pre-trends and Bank Lending
This figure plots the γt coefficients from the following equation:
P
P
P
ηx xb,t−1
log(loans)bt = αb + t βt Tt + t γt (T reatedb × Tt ) +
x∈controls
P
P
µxt (xb,t−1 × Tt ) + b,t
t
x∈controls

∀t ∈ {2011, 2012, 2013, 2015, 2016}
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The dependent variable is log of gross loans of bank b at time t. αb captures bank fixed effects,
Tt is a dummy variable for each time period (year) in the sample (2014 is the omitted year),
T reated is a dummy variable that takes a value 0 if the bank is net long in foreign currency and
1 otherwise, (T reatedb × Tt ) is an interaction term between time dummies and the dummy
variable for exposure to foreign currency, xb,t−1 is a set of lagged bank-level controls and
xb,t−1 × Tt are the interaction terms between bank-level controls and time dummies. Banklevel controls include log of total assets, liquidity, and capital-to-assets ratio. Standard errors
are clustered at the bank level. The blue circles represent the point estimates and the vertical
lines around them reflect 90 percent confidence bands. The red dashed line marks the beginning
of the the Swiss franc appreciation episode.
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Figure 5: Effect on the Trade Channel on Non-financial Firms
This figure plots the coefficients γt from the following equation
P
P
Yit =
αi + βTt + t γt (Tt × Exporteri ) + t δt (Tt × FIRMit−1 ) +
∀t ∈ {2011, 2012, 2013, 2015, 2016}\2014

θFIRMit−1 + it
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estimated over the time period 2011-2014. The dependent variables are sales growth, employment growth, and difference in return on equity. αi are firm fixed effects, Tt are time dummies
for each year in the sample, excluding 2014, which is used as the reference year. Exporteri is
a dummy variable which takes a value 1 for exporting firms and 0 otherwise. (Tt × Exporteri )
is the interaction between year dummies and the Exporter variable. FIRM is a vector of
firm-level control variables, including firm size, market capitalization and cash-to-assets ratio.
Standard errors are clustered at the firm-level to allow for intra-firm serial correlation over
time. The red dashed lines indicate the beginning of the currency appreciation event. The
blue circles represent the point estimates and the vertical lines around them reflect 90 percent
confidence bands.
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Figure 6: The Trade Channel and Investment of Non-Financial Firms
This figure plots the coefficients γt from the following equation
P
P
Yit =
αi + βTt + t γt (Tt × Exporteri ) + t δt (Tt × FIRMit−1 ) +
θFIRMit−1 + it

∀t ∈ {2011, 2012, 2013, 2015, 2016}\2014

estimated over the time period 2011-2014. Yit is investment of firm i at time t. αi are firm
fixed effects, Tt are time dummies for each year in the sample, excluding 2014, which is used
as the reference year. Exporteri is a dummy variable which takes a value 1 for exporting firms
and 0 otherwise. (Tt × Exporteri ) is the interaction between year dummies and the Exporter
variable. FIRM is a vector of firm-level control variables, including firm size, investment
opportunities, and cash-to-assets ratio. Standard errors are clustered at the firm-level to allow
for intra-firm serial correlation over time. The red dashed lines indicate the beginning of the
currency appreciation event. The blue circles represent the point estimates and the vertical
lines around them reflect 90 percent confidence bands.
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Figure 7: The Corporate Balance Sheet Channel and Investment of Non-financial Firms
This figure plots the coefficients γt from the following equation
P
P
Yit = αi + βTt + t γt (Tt × F oreign Debti ) + t δt (Tt × FIRMit−1 ) +
θFIRMit−1 + it
∀t ∈ {2011, 2012, 2013, 2015, 2016}\2014
where Yit is investment of firm i at time t, αi are firm fixed effects, Tt are time dummies for
each year in the sample, excluding 2014, which is used as the reference year. F oreign Debti
is a dummy variable which takes a value 1 for firms that had foreign currency debt on their
balance sheet in 2014, (Tt × F oreign Debti ) is the interaction between year dummies and the
F oreign Debt variable. FIRM is a vector of firm-level control variables, including firm size,
investment opportunities, and cash-to-assets ratio. Standard errors are clustered at the firmlevel to allow for intra-firm serial correlation over time. The above equation is estimated for
the time period 2011-2016 for the sample of listed firms from the Worldscope database. The
red dashed lines indicate the beginning of the currency appreciation event. The blue circles
represent the point estimates and the vertical lines around them reflect 90 percent confidence
bands.
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Figure 8: The Bank-lending Channel and Investment of Non-financial Firms
This figure plots the coefficients γt from the following equation
P
P
Yit = αi + βTt + t γt (Tt × BankExposurei ) + t δt (Tt × FIRMit−1 ) +
θFIRMit−1 + it
∀t ∈ {2011, 2012, 2013, 2015, 2016}\2014
where Yit is investment of firm i at time t, αi are firm fixed effects, Tt are time dummies for
each year in the sample, excluding 2014, which is used as the reference year. BankExposure
is a dummy variable which takes a value 1 for firms that had banking relationships with
banks that were positively affected by the appreciation shock, (Tt × BankExposurei ) is the
interaction between year dummies and the BankExposure variable. FIRM is a vector of
firm-level control variables, including firm size, investment opportunities, and cash-to-assets
ratio. Standard errors are clustered at the firm-level to allow for intra-firm serial correlation
over time. The above equation is estimated for the time period 2011-2016 for the sample of
listed firms from the Worldscope database. The red dashed lines indicate the beginning of the
currency appreciation event. The blue circles represent the point estimates and the vertical
lines around them reflect 90 percent confidence bands.
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Figure 9: One-year ahead GDP growth and currency depreciation episodes
This figure plots δ from the following equation
∆Yi,t,t+1 = αi + β 1depi,t + γexposurei,t + δ 1depi,t × exposurei,t + ΘXi,t + i,t
where ∆Yi,t,t+1 is one-year ahead growth rate of real GDP, αi is country fixed effect, 1depi,t is a dummy variable
for domestic currency depreciation episodes based on a given threshold of currency depreciation. exposurei,t
is a dummy variable that takes a value 1 if the banking sector of country i has more foreign liabilities relative
to foreign assets in period t. The main variable of interest is the interaction between currency depreciation
episodes and banking sector exposure:

1depi,t × exposurei,t . which captures the effect of the bank lending

channel. Xi,t are country-level control variables, including contemporaneous and two lags real GDP growth,
inflation rate, policy rate of the central bank. The above equation is estimated for a sample of 43 countries
using annual data over the period 1950-2016. The x-axis shows the threshold to define currency devaluation
episodes indicator variable

1depi,t . The solid blue line represents actual point estimates and the dashed lines

are 90 percent confidence intervals.
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Table 1: Summary Statistics
Panel A, B, and C of this table reports summary statistics for the main variables used in
the bank-level, firm-level, and cross-country analysis respectively. See Table A.1 for variable
definitions.

A. Bank-level variables

mean

sd

p25

p50

p75

count

Loan growth (%)
Size (log)
Capital-to-assets
Liquidity (%)
Deposit funding
ROA (%)
ROE (%)
NPL (%)
∆ Returns (%)

6.818
14.715
9.809
38.702
0.680
0.503
5.270
1.760
2.173

14.349
1.472
4.543
31.180
0.137
0.458
3.999
1.663
6.623

1.450
13.459
6.969
12.353
0.630
0.240
3.031
0.520
-0.990

4.610
14.334
8.389
21.900
0.690
0.357
4.348
1.133
1.207

8.310
15.958
11.050
66.521
0.756
0.624
6.641
2.530
5.476

811
850
850
849
736
819
819
685
111

0.768
0.061
0.017
5.112
8.995
213.565

0.422
0.577
0.119
7.650
14.741
471.335

1.000
-0.017
-0.034
2.463
3.837
4.501

1.000
0.023
0.019
5.374
10.268
35.097

1.000
0.078
0.074
9.352
17.515
151.555

690
495
475
681
678
688

20.376
20.353
0.002
24.628
1.201
0.147

1.894
1.846
0.035
20.155
0.847
0.115

19.193
19.044
-0.013
4.987
0.579
0.060

20.283
20.251
0.003
22.034
0.934
0.114

21.647
21.561
0.019
40.483
1.553
0.203

689
674
532
689
674
665

3.963
12.600
12.910

3.381
82.905
81.668

1.843
3.500
1.773

3.843
5.873
3.798

6.035
9.594
8.888

2808
2250
2811

B. Firm-level variables
Exporter
Employment growth
Sales growth
Return on assets
Return on equity
Pre-tax Income (CHF Million)
Firm Size (log)
Market capitalization (log)
Investment
Leverage
Tobin’s Q
Cash-to-assets
C. Macro variables
Real GDP growth (%)
Policy rate (%)
Inflation (%)

44

45

net foreign exposure (domicile)
foreign liabilities/total liabilities (%)
foreign assets/total assets (%)
net foreign exposure (currency)
foreign currency liabilities/total liabilities (%)
foreign currency assets/total assets (%)
weighted foreign currency exposure (share of capital)

3.706
23.167
19.461
4.904
24.002
17.926
29.507

mean
12.305
30.768
27.040
10.793
31.012
28.339
59.105

sd
-0.580
2.910
2.300
-0.108
2.168
1.294
-0.505

p25
1.240
12.900
13.500
0.596
4.877
3.565
2.718

p50

9.200
66.500
48.020
5.759
49.021
33.483
25.414

p75

103
103
103
70
70
71
69

count

This table shows summary statistics for the net foreign exposure measure constructed using hand-collected data from the annual reports of banks
for the year 2014. For each bank in the sample,‘net foreign exposure (domicile)’ is constructed as the difference between the share of foreign assets
and liabilities in total assets and liabilities, respectively, in December 2014, where foreign assets and liabilities are measured based on the concept
of domicile. ‘net foreign exposure (currency)’ is constructed as the difference between the share of foreign currency denominated assets in total
assets and the share of foreign currency denominated liabilities in total liabilities in December 2014.

Table 2: Banks’ Foreign Exposure and its Components

Table 3: Net Foreign Exposure and Bank Characteristics
This table estimates
net f oreign exposureb = α + βxb + b
for the cross-section of banks in the sample in 2014. Net foreign exposure is defined as the
difference between the share of foreign liabilities in total liabilities and foreign assets in total
assets in December 2014. The independent variables are bank size (log of assets), liquidity,
ratio of non-performing loans to gross loans, return on assets, return on equity, and capitalto-assets in columns (1), (2), (3), (4), (5), and (6), respectively. Column (7) includes all
independent variables from column (1) through column (6). Robust standard errors are reported in parenthesis. *** p<0.01, ** p<0.05, * p<0.1

Net foreign exposure
(1)

size

(2)

(3)

(4)

(5)

(7)

-0.041
(0.372)

-2.165**
(0.936)
0.244***
(0.086)
0.022
(0.633)
-13.750
(12.149)
1.466
(1.393)
0.277
(0.923)

102
0.000

92
0.253

-1.015
(0.620)

liquidity

0.194***
(0.068)

npl

-0.913
(0.725)

roa

-0.705
(1.914)

roe

-0.065
(0.340)

capital-to-assets

Observations
R-squared

(6)

102
0.017

102
0.170

92
0.013

46

102
0.001

102
0.000

Table 4: Net Foreign Exposure and Bank Lending
This table estimates
P

loan growthb,t = α + βpostt + γexposureb + δ(postt × exposureb ) +

µx xb,t−1 + b,t

x∈controls

using annual data for the time period 2011-2016. The dependent variable is annual growth
rate of gross loans. post is a dummy variable that takes a value 1 for years 2015 and 2016,
exposure measures foreign currency exposure of each bank, defined as the difference between
the share of foreign liabilities in total liabilities and foreign assets in total assets in December
2014. Bank-level control variables include one-year lag of total assets (log), equity-to-capital
ratio, and bank liquidity. Macro controls include GDP growth, and interest rates. Columns
(1) through (3) do not have bank fixed effects while columns (4) through (6) have bank fixed
effects. Columns (1) and (4) do not include any controls, columns (2) and (5) add bank-level
controls, columns (3) and (6) add macro controls. Standard errors are clustered at the bank
level and are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
loan growth

post
exposure
post × exposure

(1)

(2)

(3)

(4)

(5)

(6)

-2.522**
(1.075)
0.011
(0.091)
0.229*
(0.136)

-2.656**
(1.109)
-0.156
(0.099)
0.292**
(0.134)
-0.863*
(0.438)
0.192
(0.284)
0.128***
(0.038)

21.080
(20.930)
-0.153
(0.100)
0.290**
(0.135)
-0.869*
(0.439)
0.202
(0.284)
0.127***
(0.038)
7.910
(5.058)
29.149
(27.398)

-2.565**
(1.108)

-1.920
(1.439)

11.424
(20.350)

0.264*
(0.136)

0.343**
(0.141)
-17.470**
(6.831)
-1.212
(0.782)
0.476***
(0.142)

0.353**
(0.138)
-20.965***
(7.745)
-1.288
(0.814)
0.452***
(0.143)
9.731**
(4.825)
13.703
(26.929)

584
0.024
No
No
No

582
0.111
No
Yes
No

582
0.115
No
Yes
Yes

583
0.345
Yes
No
No

581
0.418
Yes
Yes
No

581
0.425
Yes
Yes
Yes

size
equity-to-assets
liquidity
gdp growth
interest rate

Observations
R-squared
Bank FE
Bank Controls
Macro Controls
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Table 5: Gross Asset and Liability Foreign Exposure and Bank Lending
This table estimates
loan growthb,t

= α + βpostt + γ1 liability exposureb + γ2 asset exposureb
δ1 (postt × liability exposureb ) + δ2 (postt × asset exposureb )
P
µx xb,t−1 + b,t
+
x∈controls

using annual data for the time period 2011-2016. The dependent variable is annual growth
rate of gross loans. post is a dummy variable that takes a value 1 for years 2015 and 2016,
liability exposureb is the share of foreign liabilities in total liabilities in December 2014,
asset exposureb is the share of foreign assets in total assets in December 2014. Bank-level
control variables include one-year lag of total assets (log), equity-to-capital ratio, and bank
liquidity. Macro control variables include GDP growth, and interest rates. Columns (1)
through (3) do not have bank fixed effects while columns (4) through (6) have bank fixed
effects. Columns (1) and (4) do not include any controls, columns (2) and (5) add bank-level
controls, columns (3) and (6) add macro controls. Standard errors are clustered at the bank
level and are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
loan growth

post
liability exposure
asset exposure
post × liability exposure
post × asset exposure

Observations
R-squared
Bank FE
Bank Controls
Macro Controls

(1)

(2)

(3)

(4)

(5)

(6)

-1.697**
(0.717)
-0.012
(0.088)
0.112
(0.103)
0.242*
(0.139)
-0.290*
(0.171)

-2.405***
(0.775)
-0.174
(0.111)
0.154
(0.109)
0.298**
(0.138)
-0.316*
(0.169)

21.552
(21.055)
-0.169
(0.112)
0.151
(0.109)
0.296**
(0.139)
-0.314*
(0.170)

-1.751**
(0.737)

-2.242*
(1.198)

11.194
(20.339)

0.273*
(0.140)
-0.319*
(0.173)

0.342**
(0.140)
-0.325*
(0.166)

0.353**
(0.138)
-0.338**
(0.163)

584
0.058
No
No
No

582
0.113
No
Yes
No

582
0.117
No
Yes
Yes

583
0.347
Yes
No
No

581
0.418
Yes
Yes
No

581
0.425
Yes
Yes
Yes
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loan growthb,t
x∈controls

x∈controls

= α + βpostt + γexposureb + δ(postt × exposureb )
P
P
+
ηx (postt × xb,t−1 ) +
µx xb,t−1 + b,t

Table 6: Net Foreign Exposure and Bank Lending Controlling for Correlates of Exposure

582
0.120
No
Yes
Yes
Yes

582
0.116
No
Yes
Yes
Yes

16.241
(22.115)
-0.145
(0.100)
0.282**
(0.131)

Observations
R-squared
Bank FE
Bank Controls
Macro Controls
Post X Bank Controls

-0.024
(0.054)

21.824
(21.383)
-0.159
(0.105)
0.311*
(0.158)

(3)

0.550
(0.401)

582
0.116
No
Yes
Yes
Yes

27.142
(21.091)
-0.151
(0.100)
0.283**
(0.132)
-0.400
(0.556)

(2)

post × capital

post × liquidity

post × size

post × exposure

exposure

post

(1)

582
0.122
No
Yes
Yes
Yes

14.723
(22.603)
-0.157
(0.104)
0.325**
(0.155)
0.141
(0.560)
-0.047
(0.059)
0.647
(0.419)

(4)

loan growth

581
0.429
Yes
Yes
Yes
Yes

0.338**
(0.133)
-1.166**
(0.546)

28.947
(19.454)

(5)

581
0.427
Yes
Yes
Yes
Yes

0.054
(0.042)

0.307**
(0.150)

10.043
(20.412)

(6)

581
0.433
Yes
Yes
Yes
Yes

0.769*
(0.431)

0.347**
(0.133)

5.458
(21.418)

(7)

581
0.436
Yes
Yes
Yes
Yes

0.287**
(0.139)
-1.094**
(0.490)
0.057
(0.044)
0.540
(0.436)

22.221
(19.833)

(8)

post dummy with all bank-level controls simultaneously. Standard errors are clustered at the bank level and are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

liquidity and the post dummy. Columns (3) and (7) add the interaction term between bank capital and the post dummy. Columns (4) and (8) include interactions of the

bank and macro controls. Columns (1) and (5) add the interaction term between bank size and the post dummy. Columns (2) and (6) add the interaction term between

include GDP growth, and interest rates. Columns (1) through (3) do not have bank fixed effects while columns (4) through (6) have bank fixed effects. All columns include

in total assets in December 2014. Bank-level control variables include one-year lag of total assets (log), equity-to-capital ratio, and bank liquidity. Macro control variables

and 2016, exposure measures foreign currency exposure of each bank, defined as the difference between the share of foreign liabilities in total liabilities and foreign assets

using annual data for the time period 2011-2016. The dependent variable is annual growth rate of gross loans. post is a dummy variable that takes a value 1 for years 2015

This table estimates

Table 7: Robustness: Alternate Measures of Exposure
This table estimates
P

loan growthb,t = α + βpostt + γexposureb + δ(postt × exposureb ) +

µx xb,t−1 + b,t

x∈controls

using annual data for the time period 2011-2016. The dependent variable is annual growth
rate of gross loans. post is a dummy variable that takes a value 1 for years 2015 and 2016. The
dependent variable is annual loan growth in all columns. In columns (1) and (2), the measure of
foreign currency exposure is calculated as the difference between the share of foreign liabilities
and assets in total liabilities and assets, where foreign assets and liabilities are characterized
on the basis of foreign currency rather than domicile. In columns (3) and (4), the measure
of exposure is a weighted average of foreign currency mismatch across all currencies scaled by
total capital, weighted by the share of each currency in total foreign liabilities and assets. All
columns include bank-level control variables and bank-fixed effects. Columns (2) and (4) also
include macro controls. Standard errors are clustered at the bank level and are reported in
parentheses. *** p<0.01, ** p<0.05, * p<0.1.
loan growth

post
post × exposure

(1)

(2)

(3)

(4)

-3.348*
(1.861)
0.386**
(0.181)

14.881
(24.512)
0.388**
(0.183)

-3.818**
(1.872)

23.787
(24.652)

0.058*
(0.029)

0.057*
(0.030)

385
0.486
Yes
Yes
No
Currency
(weighted)

385
0.488
Yes
Yes
Yes
Currency
(weighted)

post × exposure

Observations
R-squared
Bank FE
Bank Controls
Macro Controls
Exposure Measure

396
0.466
Yes
Yes
No
Currency
(unweighted)

396
0.467
Yes
Yes
Yes
Currency
(unweighted)
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Table 8: Robustness: Controlling for Other Macro Economic Shocks
This table estimates
loan growthb,t

= α + βpostt + γexposureb + δ(postt × exposureb )
+σdeposit f undingb + θ(postt × deposit f undingb ) +
P
µx xb,t−1 + b,t
x∈controls

using annual data for the time period 2011-2016. The dependent variable is annual growth
rate of gross loans. post is a dummy variable that takes a value 1 for years 2015 and 2016,
exposure measures foreign currency exposure of each bank, defined as the difference between
the share of foreign liabilities in total liabilities and foreign assets in total assets in December
2014. deposit f unding measures a bank’s reliance on deposit funding and is constructed as
the ratio of customer deposits to assets. Bank-level control variables include one-year lag of
total assets (log), equity-to-capital ratio, and bank liquidity. Macro controls include GDP
growth, and interest rates. All columns include bank fixed effects. Standard errors clustered
at the bank level are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
loan growth

post
post × exposure
post × deposit funding

Observations
R-squared
Bank FE
Bank Controls
Macro Controls
Bank Controls X Post

(1)

(2)

(3)

(4)

12.462
(10.944)
0.377**
(0.160)
-22.423
(17.165)

7.517
(9.736)
0.456***
(0.163)
-14.077
(14.842)

6.815
(19.602)
0.469***
(0.159)
-13.616
(14.612)

22.664
(19.910)
0.403**
(0.164)
-15.777
(12.935)

536
0.381
Yes
No
No
No

534
0.449
Yes
Yes
No
No

534
0.453
Yes
Yes
Yes
No

534
0.465
Yes
Yes
Yes
Yes
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Table 9: Net Foreign Exposure and Bank Equity Value
This table estimates
∆Rb,t = α + βpostt + γexposureb + δ(postt × exposureb ) +

P

µx xb,t−1 + b,t

x∈controls

using annual data for the time period 2011-2016. The dependent variable is one month change
in stock returns of a bank in January of each year. post is a dummy variable that takes a value
1 for years 2015 and 2016, exposure measures foreign currency exposure of each bank, defined
as the difference between the share of foreign liabilities in total liabilities and foreign assets
in total assets in December 2014. Bank-level control variables include one-year lag of total
assets (log), equity-to-capital ratio, and bank liquidity. Macro control variables include GDP
growth, and interest rates. All columns include bank fixed effects. Columns (4) and (5) split
the sample based on capital in 2014. Banks below the 75th percentile of capital in 2014 are
classified as those with low capital and the remaining banks are considered banks with high
capital. Columns (6) and (7) split the sample based on banks’ exposure to the currency euro.
Banks with 50 percent or higher share of euro liabilities in total foreign liabilities are defined
as banks with high euro exposure (column 6). Standard errors are clustered at the bank level
and are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

one-month change in returns

post
post × exposure

(1)

(2)

(3)

(4)

(5)

(6)

(7)

-7.313***
(1.445)
2.055***
(0.696)

-8.490***
(1.865)
1.944**
(0.737)
-3.452
(11.310)
1.636
(1.246)
0.263
(0.165)

-34.991
(31.160)
1.967**
(0.735)
-6.762
(9.078)
1.707
(1.388)
0.209
(0.175)
-0.259
(5.527)
-36.752
(41.271)

-38.406
(33.945)
2.335***
(0.721)
-10.881
(7.185)
3.399
(2.110)
0.294*
(0.159)
1.830
(6.256)
-43.175
(43.933)

41.628
(46.661)
-0.119
(1.024)
-15.149
(31.852)
-1.089
(3.424)
0.195
(0.529)
13.417
(20.303)
54.889
(59.029)

-27.343
(34.237)
2.185***
(0.697)
-11.259
(7.606)
1.210
(1.449)
0.293
(0.168)
1.849
(6.471)
-26.215
(44.621)

-9.428
(91.065)
1.284
(0.931)
47.668**
(12.551)
3.916
(3.358)
-0.748**
(0.258)
0.959
(14.201)
-8.769
(120.553)

104
0.528
Yes
No
No
All

102
0.559
Yes
Yes
No
All

102
0.568
Yes
Yes
Yes
All

74
0.665
Yes
Yes
Yes
Low capital

21
0.450
Yes
Yes
Yes
High
Capital

79
0.641
Yes
Yes
Yes
High euro
exposure

23
0.460
Yes
Yes
Yes
Low Euro
Exposure

size
capital-to-assets
liquidity
gdp growth
interest rate

Observations
R-squared
Bank FE
Bank Controls
Macro Controls
Sample
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∆Yi,t,t+j = αi + β 1depi,t + γexposurei,t + δ 1depi,t × exposurei,t + ΘXi,t + i,t

1depi,t

1depi,t × exposurei,t . The interaction term captures the effect of the bank

Observations
R-squared
Country FE
Year FE
Lagged Controls

interest ratei,t

inf lationi,t

Real GDP growthi,t−1,t

1depi,t × exposurei,t

exposurei,t

1depi,t

Dep. Var.

2,178
0.179
Yes
No
No

-0.234
(0.523)
-0.122
(0.300)
-1.515**
(0.647)

(1)

(3)

2,178
0.458
Yes
Yes
No

-0.474
(0.410)
0.112
(0.236)
-1.283**
(0.529)

1,871
0.531
Yes
Yes
No

0.236
(0.279)
0.118
(0.195)
-1.204***
(0.370)
0.312***
(0.032)
-0.007***
(0.001)
0.004***
(0.001)

∆(Real GDP)i,t,t+1

(2)

1,834
0.540
Yes
Yes
Yes

0.327
(0.265)
0.074
(0.185)
-1.099***
(0.353)
0.309***
(0.031)
-0.009***
(0.001)
0.011***
(0.001)

(4)

2,137
0.232
Yes
No
No

-0.301
(0.893)
-0.378
(0.610)
-2.346**
(1.152)

(5)

(7)

2,137
0.499
Yes
Yes
No

-0.990
(0.591)
0.222
(0.453)
-1.922**
(0.799)

1,834
0.546
Yes
Yes
No

-0.090
(0.460)
0.218
(0.402)
-1.723***
(0.590)
0.453***
(0.070)
-0.009***
(0.002)
0.005***
(0.002)

∆(Real GDP)i,t,t+2

(6)

clustered at the country level are reported in parentheses. *** p<0.01, ** p<0.05, * p<0.1.

1,797
0.555
Yes
Yes
Yes

-0.158
(0.403)
0.155
(0.372)
-1.430**
(0.586)
0.437***
(0.059)
-0.013***
(0.001)
0.016***
(0.003)

(8)

2,096
0.275
Yes
No
No

0.384
(1.572)
-0.508
(0.960)
-4.033*
(2.013)

(9)

(11)

2,096
0.530
Yes
Yes
No

-0.762
(1.023)
0.485
(0.714)
-3.289**
(1.286)

1,797
0.567
Yes
Yes
No

0.049
(0.843)
0.366
(0.676)
-2.726**
(1.023)
0.579***
(0.101)
-0.015***
(0.002)
0.010***
(0.002)

∆(Real GDP)i,t,t+3

(10)

1,760
0.572
Yes
Yes
Yes

-0.228
(0.887)
0.281
(0.636)
-2.273*
(1.136)
0.592***
(0.083)
-0.018***
(0.001)
0.020***
(0.005)

(12)

(contemporaneous real GDP growth, inflation rate, and policy rate, and columns (4), (8), and (12) add two lags of all macroeconomic control variables. Standard errors

(1), (5), and (9) include only country fixed effects, columns (2), (6), and (10) include country and year fixed effects, columns (3), (6), and (11) add macroeconomic controls

lending channel. Xi,t are country-level control variables, including contemporaneous and two lags real GDP growth, inflation rate, policy rate of the central bank. Columns

interest is the interaction between currency depreciation episodes and banking sector exposure:

exposurei,t is a dummy variable that takes a value 1 if the banking sector of country i has more foreign liabilities relative to foreign assets in period t. The main variable of

is a dummy variable for domestic currency depreciation episodes defined as years with a 20 percent or higher depreciation of domestic currency relative to the U.S. Dollar.

using a country-level panel of 43 countries over the period 1950-2017. ∆Yi,t,t+j is one-, two-, and three-year ahead growth rate of real GDP, αi is country fixed effect,

This table estimates

Table 10: Currency depreciation and subsequent GDP growth

FOR ONLINE PUBLICATION

54

A

Sample and historical data construction for cross-country
analysis

In this section, I provide additional details on historical data construction for the cross-country
analysis.
Sample: The sample for cross-country analysis has 43 emerging and advanced economies.
I use the IMF’s classification to define country groups in the sample:
Advanced Economies: Australia, Austria, Belgium, Canada, Denmark, Finland, France,
Germany, Greece, Ireland, Italy, Japan, Luxembourg, Netherlands, New Zealand, Norway,
Portugal, Spain, Sweden, Switzerland, United Kingdom, United States.
Emerging Markets: Argentina, Brazil, Chile, China, Colombia, Czech Republic, Hong
Kong SAR, Hungary, Indonesia, Israel, Korea, Malaysia, Peru, Philippines, Poland, Russia,
Saudi Arabia, Singapore, South Africa, Thailand, Turkey.
Data Construction:
• Real GDP: Data on real GDP is from the Maddison Project Database, version 2018. I use
real GDP in 2011US$. The most recent version of this database facilitates cross-country
comparison of GDP growth by taking into account differences in living standards across
countries using multiple benchmark comparisons of prices and income.17
• Net foreign currency liability of the banking sector: I compute net foreign liabilities
of the banking sector as the difference between foreign liabilities and foreign assets of
the banking sector using the ‘Banking Institutions’ survey of the IMF that is based
on non-standardized report forms by country. These data are converted from local
currency to USD using nominal exchange rate data from the BIS. For countries that
do not have survey data on these indicators, I use data on net foreign assets from the
‘Other depository corporations’ survey of the IFS database. According to the IMF’s
Monetary and Financial Statistics Manual and Compilation Guide, this survey covers
all deposit taking institutions (primarily banks), excluding central banks. Data on net
foreign liabilities of the banking sector starts in 1950 for most advanced economies and
some emerging markets. See Table A.2 for further details on data construction for each
country.
• Exchange Rate: Exchange rate data for each country in the sample is from the BIS.
Exchange rate is defined as local currency per USD.
• CPI Inflation: Data on CPI Inflation is from the Global Financial Database.
• Short-term Interest Rate: Data on short-term interest rates is from the Global Financial
Database and CEIC database. See Table A.3 for further details on the short rate used
for each country.

17

The earlier version of the database was based on a single cross-country comparison of relative income levels
for the year 1990, projected forwards and backwards. See (Bolt et al., 2018) for more details on historical GDP
data.
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Table A.1: Variable Definitions
This table describes the variables used in empirical analysis and lists the data sources.

Variable

Definition

Source

Loan Growth
Size
Capital-to-assets
Liquidity

Yearly growth rate of outstanding gross loans
Log of total assets
Ratio of total capital to total assets
Ratio of liquid assets to deposits and short-term
funding
Ratio of non-performing loans to gross loans
net income divided by total assets
net income divided by total equity
Ratio of customer deposits to total assets
Difference in returns between January and December
Total assets of the firm
Total Sales of the firm
Includes both full time and part-time workers of
the firm
Annual close price × number of shares outstanding
Change in capital expenditure (scaled by lagged
property, plant, and equipment)
Profitability Ratio - Net Income divided by
lagged common equity
Total Debt as a percentage of total capital
Price to book ratio
Cash and equivalents divided by total assets
Ratio of total bank debt to total capital

Bankscope
Bankscope
Bankscope
Bankscope

NPL
ROA
ROE
Deposit Funding
∆ Returns
Assets
Sales
Employment
Market Capitalization
Investment
Return on Equity
Leverage
Tobin’s Q
Cash-to-assets
Bank Debt to Capital
∆RGDP
∆N EER
Policy Rate

Year-over-year percent growth in quarterly real
GDP (%)
Quarterly growth of Nominal Effective Exchange
Rate (%)
Central Bank Policy Interest Rate (%)
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Bankscope
Bankscope
Bankscope
Bankscope
Datastream
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope
Worldscope

Worldscope
Worldscope
Capital IQ
IMF IFS Database
Bank for International
Settlements
Global
Financial
Database

Table A.2: Net foreign liabilities of the banking sector
This table provides details on the construction of net foreign liabilities of the banking sector for each country
in the sample.

Country

Time

IMF Survey

Argentina
Australia
Australia
Austria
Austria
Belgium
Belgium
Brazil
Brazil
Canada
Chile
Chile
China
Colombia
Colombia
Czech Republic
Czech Republic
Denmark
Denmark
Finland
Finland
France
France
Germany
Germany
Greece
Greece
Hong Kong
Hungary
Hungary
Indonesia
Indonesia
Ireland
Ireland
Israel
Israel

1963-2016
1950-2015
2016-2016
1953-1996
2001-2016
1950-1997
2001-2016
1950-2008
2009-2016
1950-2008
1957-2008
2009-2016
1985-2016
1950-2008
2009-2016
1993-2008
2009-2016
1950-2008
2012-2016
1950-1998
2001-2016
1969-1997
2009-2016
1951-1998
2001-2016
1953-2000
2001-2016
1991-2016
1982-2008
2009-2016
1980-2008
2009-2016
1964-1998
2001-2016
1958-2011
2012-2016

Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
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Survey
Survey
Survey
Survey

Survey

Survey
Survey
Survey
Survey
Survey
Survey
Survey

Survey
Survey
Survey
Survey

Country

Time

IMF Survey

Italy
Italy
Japan
Japan
South Korea
South Korea
Luxembourg
Luxembourg
Malaysia
Malaysia
Netherlands
Netherlands
New Zealand
Norway
Norway
Peru
Philippines
Philippines
Poland
Poland
Portugal
Portugal
Russia
Saudi Arabia
Singapore
South Africa
South Africa
Spain
Spain
Sweden
Sweden
Switzerland
Thailand
Thailand
Turkey
Turkey
United Kingdom
United States

1963-1998
2001-2016
1953-2008
2009-2016
1958-2012
2013-2016
1950-1997
2001-2016
1950-2008
2009-2016
1950-1997
2001-2016
1950-2010
1950-2006
2007-2016
1959-2016
1950-2007
2008-2016
1979-2008
2009-2016
1953-1998
2001-2016
2000-2016
1960-2016
1963-2016
1965-2008
2009-2016
1961-1998
2001-2016
1950-2008
2009-2016
1950-2016
1950-2008
2009-2016
1970-2008
2009-2016
1952-2016
1951-2016

Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Other Depository Corporations
Banking Institutions Survey
Banking Institutions Survey
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Survey
Survey
Survey
Survey
Survey
Survey

Survey

Survey
Survey
Survey
Survey

Survey
Survey
Survey

Survey
Survey

Table A.3: Short-term Interest Rates
This table lists the short-term interest rate measures for each country in the sample.

Country

Time

Measure

Argentina
Argentina
Australia
Austria
Austria
Belgium
Belgium
Brazil
Brazil

1950-2009
2009-2016
1950-2016
1950-1998
1999-2016
1950-1998
1999-2016
1950-2004
2005-2016

Canada
Chile
China
Colombia
Czech Republic
Denmark
Finland
Finland
France
France
Germany
Germany
Greece
Greece
Hong Kong
Hungary
Indonesia
Indonesia
Ireland
Ireland
Israel
Italy
Italy
Japan
South Korea
Luxembourg
Luxembourg

1950-2016
1950-2016
1990-2016
1950-2016
1950-2016
1950-2016
1950-1998
1999-2016
1950-1998
1999-2016
1950-1998
1999-2016
1950-1998
1999-2016
1992-2016
1994-2016
1950-2011
2012-2016
1979-1998
1999-2016
1982-2016
1950-1998
1999-2016
1950-2016
1950-2016
1990-1998
1999-2016

Argentina Reserve Bank Discount Rate
30-day Repo Rate
Australia Reserve Bank Overnight Cash Rate
Austria Central Bank Discount Rate
ECB Refinancing Rate
Belgium Central Bank Discount Rate
ECB Refinancing Rate
Brazil Central Bank Discount Rate
Special Clearance and Escrow System (SELIC)
Overnight Rate
Bank of Canada Discount Rate
Chile Central Bank Minimum Interest Rate
China Central Bank Discount Rate
Colombia Bank of the Republic Intervention Rate
Czech Republic Central Bank Deposit Facility
Denmark National Bank Discount Rate
Finland Central Bank Discount Rate
ECB Refinancing Rate
Bank of France Discount Rate
ECB Refinancing Rate
Germany Berlin Bundesbank Discount Rate
ECB Refinancing Rate
Bank of Greece Discount Rate
ECB Refinancing Rate
Bank of Hong Kong Best Lending Rate
Hungary National Bank Deposit Rate
1-month SBI Certificates Discount Rate
Prime Lending Rate
Bank of Ireland Repo Rate
ECB Refinancing Rate
Bank of Israel Discount Rate
Bank of Italy Discount Rate
ECB Refinancing Rate
Bank of Japan Discount Rate
Bank of Korea Discount Rate
Luxembourg Inter-bank Offer Rate
ECB Refinancing Rate
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Country

Time

Measure

Malaysia
Netherlands
Netherlands
New Zealand
Norway
Peru
Philippines
Poland
Portugal
Portugal
Russia
Saudi Arabia
Singapore
South Africa
Spain
Spain
Sweden
Switzerland
Thailand
Turkey
United Kingdom
United States

1959-2016
1975-1998
1999-2016
1950-2016
1984-2016
1950-2016
1950-2016
1950-2016
1950-1998
1999-2016
1950-2016
1991-2016
1973-2016
1969-2016
1950-1998
1999-2016
1974-2016
1950-2016
1950-2016
1950-2016
1950-2016
1951-2016

Malaysia Bank Negara Discount Rate
Netherlands Bank Repo Rate
ECB Refinancing Rate
New Zealand Reserve Bank Official Cash Rate
Bank of Norway Overnight Lending Rate
Central Bank of Peru Discount Rate
Philippines Central Bank Discount Rate
Poland Central Bank Refinancing Rate
Bank of Portugal Discount Rate
ECB Refinancing Rate
Russia Central Bank Refinancing Rate
Saudi Arabia Repo Rate
Singapore 3-month SIBOR
South Africa 3-month JABIR
Bank of Spain Discount Rate
ECB Refinancing Rate
Sweden Riksbank Repo Rate
Switzerland National Bank Discount Rate
Bank of Thailand Lending Facility Rate
Turkey Central Bank Discount Rate
Bank of England Base Lending Rate
Federal Funds Rate
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B

Construction of banks’ net foreign exposure measure

This figure shows the snapshot of Zurcher Kantonalbank’s balance sheet taken from the annual
report of the bank for the year 2014. It shows domestic vs foreign assets and liabilities of the
bank in 2014, where foreign is defined on the basis of the domicile of the counterparty. The
information on foreign assets and liabilities in 2014 (red dashed rectangles) is used to construct
the foreign exposure measure in Section 4.2.

61

