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1. Introduction

Global geopolitical tensions have risen notably in the past few years (IMF, 2023, 2025),
most recently against the backdrop of elevated trade tensions. Emerging market countries
with high levels of foreign-currency debt may be particularly vulnerable to geopolitical ten-
sions, especially if such tensions persist, as a deterioration in market sentiment could weigh
on their currencies, triggering significant balance sheet adjustments for foreign-currency-
indebted firms with implications for the broader economy. In this paper, we examine a
particular episode–mid-2018–when diplomatic tensions between Türkiye and the United
States escalated sharply, resulting in a substantial depreciation of the Turkish lira (about
81% at its peak) at a time when Turkish corporates were already highly indebted in for-
eign currency.1 We show, using a well-identified empirical strategy, whether and how such
shocks permeate through credit and production network of firms and create externalities.

Foreign-currency (FX) debt has long been at the center of discussions on macro-financial
stability in emerging markets, dating back to at least the late 1990s East Asian crisis. The
key premise of the extant literature–as discussed in more detail below– is that following
sharp local currency depreciation, non-financial corporates holding unhedged FX debt face
deteriorated balance sheets, and in turn, experience lower access to credit and more adverse
real outcomes. Notwithstanding, however, is the fact that we know much less about poten-
tial spillovers from corporate foreign currency debt within an economy. In particular, do
FX indebted firms exert significant negative spillovers on banks and other (even stronger)
firms following a sharp currency depreciation? If so, what are the potential channels and
how relevant are they? To our best knowledge, there has been no systematic evidence so far
addressing these questions –especially based on nearly exhaustive, supervisory micro-level
databases–, and importantly, that identifies the mechanisms behind.

Using rich micro-level databases from Türkiye and exploiting the sharp, largely un-
expected, Turkish lira depreciation in mid-2018, we show that corporate foreign currency
debt entails a risk that permeates the economy through domestic credit and production
networks. It creates an adverse impact not only FX indebted firms, as shown in the ex-
tant literature previously, but also on banks, their lending terms, and firms that they are
connected to through banks as well as supplier/customer relationships.

Türkiye offers an excellent laboratory ground to address this question. Türkiye had
one of the highest levels of non-financial corporate sector foreign currency debt among

1President Donald J. Trump posted a series of tweets on August 10, 2018 and August 16, 2018, which
resulted in significant depreciation in the Turkish lira. The president posted in the then-Twitter that “I have
just authorized a doubling of Tariffs on Steel and Aluminum with respect to Turkey as their currency, the Turkish Lira,
slides rapidly downward against our very strong Dollar! Aluminum will now be 20% and Steel 50%. Our relations with
Turkey are not good at this time!” (August 10, 2018, 0747am EDT), “Turkey has taken advantage of the United States
for many years. They are now holding our wonderful Christian Pastor, who I must now ask to represent our Country
as a great patriot hostage. We will pay nothing for the release of an innocent man, but we are cutting back on Turkey!”
(August 16, 2018, 0630pm EDT).
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emerging markets (nearly 300 billion US dollars, or 34% in proportion to GDP in 2017), and
experienced in mid-2018 a particularly sharp depreciation in the Turkish lira against the US
dollar –which was 81% at its peak compared to end-2017. The US dollar value of Turkish
lira has been rather stable or mildly decreasing in 2017, until triggered by the significant
escalation of political tension between the US and Türkiye in 2018, particularly by a tweet
by the U.S. President Trump in mid-2018 that sharply weakened the market sentiment for
Turkish assets (Figure 2).

We study three supervisory micro-level databases each crucial for identification: (i)
transaction-level bank-firm credit register –tracking all loans to firms by Turkish banks,
with information on loan volume, interest rate, maturity, collateral coverage, and currency
of denomination–; (ii) firm-to-firm sales –tracking the universe of firm-to-firm sales trans-
actions for value-added tax (VAT) purposes; and (iii) complete financial statements for the
universe of non-financial corporates. We thus have a large-scale network of firms (∼215K),
where firms are connected through their relationship with banks and direct sales to or
purchases from other firms.

We start with measuring ex-ante vulnerability of a firm to a local currency depreciation.
We are able to overcome several data shortcomings in the literature: First, our data set covers
the universe of non-financial corporates, not just publicly-listed firms for which balance
sheet effects could potentially be less acute (Kim et al., 2015). Second, we use both FX debt
and assets to measure vulnerability. For FX debt, we use bank FX loans, as non-financial
firms in Türkiye almost exclusively depend on bank financing, and foreign currency (FX)
bonds issued by non-financial corporates is less than 0.1% of total FX credit extended by
banks.2 We use export revenues as a proxy for FX assets, which is available for the universe
of non-financial corporates. Third, we account for maturity of FX debt. In particular, we use
volume of FX debt to be paid back within 12 months.3 In sum, our firm-level vulnerability
measure is foreign currency loan payments due within one year minus export revenues,
normalized by total assets. We label this variable as NOP for brevity (standing for Net
Open FX Position-to-assets ratio), and it is evaluated prior to the shock (December 2017)
throughout the whole analyses.

Financial Linkages. We first study financial linkages, whereby firms are interconnected
through banks (or the bank lending channel). The mechanism –as we discuss more in detail
below– works through higher NOP firms being more likely to default on their loans after
a currency depreciation, which in turn, weakens banks’ overall capacity to supply credit.

2Moreover, equity or bond financing is a privilege to a very few firms, which makes Türkiye an ideal
environment to study real effects of network externalities.

3A potential limitation is that we do not have data on firms’ financial hedging (e.g., cross-currency swaps).
Yet, we know from cross-country evidence that only a small fraction of EM non-financial corporates’ FX debt
is hedged via FX derivatives, and for those hedged, there might be maturity mismatches that render these
hedges imperfect (Du and Schreger, 2016). Moreover, hedging may not fully cover the losses, especially during
large depreciations.

3



In other words, high NOP firms put on negative externalities on other firms by exerting
tighter credit supply conditions.

There could be many channels leading to tighter credit supply conditions following a
sharp local currency depreciation, including, e.g., banks’ open FX positions. By regulation,
banks in Türkiye are not allowed to carry a large open FX position (cannot exceed 5% of
their equity). Moreover, we rule out potential heterogeneity across banks in FX loans to
households, as households in Türkiye are not allowed to borrow in FX (since July 2009,
nearly a decade before our sample period starts). Finally, we control for banks’ ex-ante
reliance on foreign wholesale funding to account for potentially elevated foreign funding
stress on banks during this period (and also, study whether foreign-owned banks differ in
their lending conditions).

To this end, we define a bank-level variable, labeled ex-ante exposure to risky FX borrowers,
calculated as the weighted average NOP of firms a bank was working with prior to the
shock (December 2017). We then study for a given firm (an average firm in the economy),
whether banks with higher ex-ante exposure to risky FX borrowers subsequently tighten
their credit supply conditions more strongly (e.g., by lowering volume, increasing interest
rate, lowering maturity, or increasing collateral coverage). We then study whether these
results are binding at the firm-level, and lead to adverse real consequences (e.g., lower
investment or employment).

A further identification challenge is that banks that ex-ante lend more to higher NOP
firms are potentially also the ones that face lower demand for credit. Our use of a rich credit
register –that provides not only volume but also price– offers a remedy, as we can exploit
the fact that a tightening in credit supply implies a contraction in volume and an increase in
loan rates, whereas lower demand implies a decrease in both. Moreover, we study firms that
borrow in the same currency from multiple banks (by exploiting firm×currency variation),
to account for potential differences in change in demand for Turkish lira vs. FX loans.4

Finally, we check whether or to what extent our baseline results are weakened once we
control for change in bank-level non-performing loans and capital adequacy ratios –which
essentially absorbs the mechanism.

Our results show that foreign currency debt creates significant network externalities due
to financial linkages. Following the currency depreciation, banks that ex-ante lend more to
risky FX borrowers tighten their loan terms significantly more (for a given firm in a given
currency). Economically, banks with a one-standard-deviation higher exposure to risky
FX borrowers reduce their supply of credit by nearly 20%, increase their loan rate by 6%,

4Note that demand for foreign currency credit may decline when local currency depreciates. Therefore, if
banks with an ex-ante higher exposure to risky FX borrowers extend a greater share of foreign currency loans,
then these banks may systematically extend lower credit even in the absence of a supply channel. A remedy
is to exploit firm×currency variation. As we show later, the correlation between bank exposure to risky
FX borrowers and bank-level share of FX loans in total loans is weak (0.16), and not statistically significant.
Moreover, our results are robust to exploiting bank-firm, instead of bank-firm-currency, variation.
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lower maturity by 9%, and increase collateral coverage ratio by 10% more. These results
hold at the bank-firm or firm-level, implying that firms cannot ameliorate the tightening in
credit supply conditions by switching between currencies within a bank or from more to
less exposed banks. Moreover, albeit milder, not only an average firm but ‘healthy’ firms
too are affected adversely: firms with negative NOP (those with foreign currency earnings
exceeding foreign currency liabilities), more profitable, larger or exporter firms experience
tighter credit supply conditions.

We then explore the mechanism driving these results. First, higher NOP firms are more
likely to default on a bank loan after the currency depreciation (firms with one-standard-
deviation higher NOP are 0.3% to 0.5% more likely to default on their loans). Second, banks
that ex-ante lend more to higher NOP firms experience higher non-performing loans and
deteriorated capital adequacy ratios after the currency depreciation. Third, once we control
for change in bank-level non-performing loans and capital adequacy ratios in our baseline
regressions –key variables reflecting the mechanism–, the baseline effects dissipates, under-
lining that such a mechanism indeed plays a significant role for the tightening in credit
supply conditions.

Moreover, the reduction in credit supply appears binding at the firm-level, and “financial
linkages” with high NOP firms seem to exert more adverse real effects. In particular, we
first verify that firm-level credit supply shocks (following Amity and Weinstein (2018)) is
very strongly correlated with firm-level weighted average of bank exposure to risky FX
borrowers. That is, firm-level contraction in credit supply is indeed driven strongly by their
exposure to banks with higher exposure to risky FX borrowers. We then exploit within
industry-city variation, and show that firms that ex-ante borrow more from such banks face
binding financing constraints, and eventually, experience more adverse real outcomes.5

Real Linkages. Besides financial linkages, externalities may also emerge due to work-
ing with customers or suppliers with high NOP. To this effect, we exploit a comprehensive
database that provides nearly the universe of sales/purchases transactions among all non-
financial firms.6 The data is collected for VAT purposes, and similar in structure to those
in some other countries (Dhyne et al., 2015; Tintelnot et al., 2017; Huneeus, 2018). After
we match this database with the credit registry and firm financial statements, we calculate
weighted average ex-ante NOP of customers and suppliers for each firm, with weights pro-
portional to the weight of each supplier in firm’s total supplier purchases, or each customer
in firm’s total sales to customers.7

5 Including sector×city fixed effects absorbs any variation common to firms within a given sector and city,
and thereby helps mitigate other potential factors that may drive differential firm-level outcomes, e.g., change
in sector-city level external or local demand conditions.

6Firms are obliged to report sales/purchases transactions above five thousand Turkish liras. The limit is
fairly low, corresponding to about one thousand US dollars at the time.

7Throughout the paper, customers refer to buyer firms (e.g., not retail customers such as households). In
calculating these weights, we use firm-to-firm sales/purchases during the whole year of 2017 (not particularly
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We find that firms selling goods to higher NOP customers prior to the currency de-
preciation subsequently face more adverse real effects. Numerically, firms that on average
and ex-ante work more with high NOP customers by one-standard-deviation subsequently
experience lower sales, lower profits (and lower profit margins), lower investment and em-
ployment. Working more with higher NOP suppliers, in general, exerts milder effects.
Corroborating the mechanism, firms working more with high NOP customers experience
lower volume of inter-firm trade following the currency depreciation. Firms with higher
own NOP or exposure to high NOP firms via banks (financial linkages) also imply strong
and economically sizable reduction in trade credit.

Our results also imply that banks take second-round effects into account. In particular,
tighter credit supply terms on firms implies adverse spillover effects on their customers or
suppliers, which may adversely affect banks if those customers or suppliers are also bank’s
clients. This is more likely the case the more the firm is central. Taking centrality mea-
sure as total number of supplier and customer linkages a firm has, we find that banks with
higher exposure to risky FX borrowers reduce their volume of credit and decrease loan
maturity less strongly for more central firms –and ask for higher collateral coverage for
compensation–, and less likely to terminate their existing relationships. Moreover, banks
also seem to take into account credit risk of a firm owing to the firm’s customers’ or sup-
pliers’ NOPs. In short, these results suggest that banks’ risk assessments may go beyond
idiosyncratic (firm-level) credit risk, and account for inter-firm linkages to avoid second-
round effects.

Our paper contributes to several strands of literature, most notably, on the financial and
real effects of currency mismatches in EM non-financial corporate balance sheets. An early
strand of literature, burgeoned after the East Asian crisis in the late 1990s, show contrac-
tionary effects of currency depreciations due to unhedged FX debt (Cespedes, Chang, and
Velasco (2004), Aguiar (2005), Cowan, Hansen, and Herrera (2006), see Galindo, Panizza,
and Schiantarelli (2003) and Chui, Kuruc, and Turner (2016) for a review).8 Recent con-
tributions, based on more granular data or different episodes, include Kim et al. (2015),
Hardy (2018), and Bruno and Shin (2018). Kim et al. (2015) study the Korean case during
1997-1998 crisis. Using a large sample of Korean non-financial firms (listed and non-listed),
they find that small firms with short-term net FX debt were more likely to go bankrupt, and
those that survive, experienced larger declines in sales. Hardy (2018) study Mexico that
experienced large peso depreciation during 2009-2010. Using detailed data on listed firms
(including hedging) and controlling for firm-level credit supply shocks, he finds that firms
with larger currency mismatches on their balance sheets experience lower access to credit
following the currency depreciation, and in turn, had to reduce their capital investment.

December 2017), to avoid potential seasonality in inter-firm trade.
8For contrary evidence, that balance sheet effects may not exert contractionary depreciations, see Bleakley

and Cowan (2008) (see also Galindo, Panizza, and Schiantarelli (2003) for a discussion).
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This result appears to hold particularly for smaller firms. Bruno and Shin (2018) study
listed firms in 18 EMs during 2014-2016 –a period characterized with weaker EM currencies
against the US dollar. They find adverse impact of a local currency depreciation, driven
not by accumulated foreign currency debt per se, but in combination with what firms do
with the proceeds of the FX debt (US dollar bond issuance in particular). Firms that use the
proceeds for liquid investments in local currency (e.g., increasing cash holdings) fare worst,
and had to reduce their capital expenditures following weaker domestic currency.

Our main contribution is to show that unhedged FX debt is a risk that permeates the
economy. While we confirm previous findings in the literature (that firms with higher net
FX debt face more adverse financial and real economic outcomes after a local currency
depreciation), we highlight two new channels that amplify such first-order effects. Surpris-
ingly –given that FX indebtedness lies at the center of discussions on macro-financial stabil-
ity in EMs–, there has been no systemic evidence in this regard. By using rich granular data
and a nearly complete network of the universe of non-financial corporates, we show that
risks due to unhedged FX debt spills over to other firms, indirectly though banks by caus-
ing tightening in overall credit supply conditions or directly through supplier/customer
relationships. In this regard, our paper is also related to a newly emerging literature on
how sudden deterioration in bank funding conditions propagate within domestic produc-
tion networks (see, e.g., Alfaro et al., 2019; Costello, 2017; Dewachter et al., 2020). Our paper
complements this strand of literature, by analyzing how balance sheet effects on borrowers
propagate within the economy.

More relatedly, Galaasen, Jamilov, Juelsrud, and Rey (2020) show that banks pass on
adverse idiosyncratic shocks to large ‘granular’ clients to other clients. In response to such
shocks and lacking ability to insure their portfolio returns sufficiently, banks reduce their
supply of credit, which eventually results in adverse real effects (lower investment and
higher firm bankruptcies). Our paper differs on two grounds. First, in our case, the shock is
not idiosyncratic but common that hit all clients –particularly the clients with higher open
FX positions. Second, arising due to customer-supplier linkages across firms, we further
document evidence that banks may factor in second-round effects.

From a theoretical standpoint, our paper puts under the spotlight an additional source
of externality –that underscores the very importance of close monitoring of foreign currency
borrowing/lending.9 In particular, an atomistic firm holding unhedged FX debt (or a bank
extending FX loans to such firms) may not take into account the fact that such risky FX loans
create negative spillover effects within the economy when currency depreciates. While
borrowing in FX may be optimal from an ex-ante private point of view (Korinek, 2010;
Bianchi, 2011) –and particularly so during periods of low volatility in the foreign exchange

9Note that FX debt may also entail pecuniary externalities as in Korinek (2010), Bianchi (2011), Mendoza
(2010). Moreover, non-financial corporates’ unhedged FX debt may also spillover to the sovereign (Du and
Schreger, 2016).
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rate, favorable interest differentials, and expected currency appreciations– (see Bruno and
Shin, 2017; for an empirical assessment), once triggered a large currency depreciation, this
may ex-post lead to not only more adverse outcomes for FX indebted firms as shown in the
previous literature, but also cause negative externalities: significant tightening in overall
credit market conditions (via firm-bank relationships), significant drop in inter-firm trade
(via supplier-customer relationships), and cascading adverse real effects. The externalities
we identify are not systematically explored previously –due to lack of comprehensive and
rich micro-level data crucial for identification–, and open up a new venue for advancing
theory as well.

The paper proceeds as follows: Section 2 presents the data and empirical strategy; Sec-
tion 3 presents empirical results, and Section 4 robustness analyses and further discussions.
Section 5 concludes.

2. Data and Empirical Strategy

2.1. Data

We study several micro-level supervisory databases, each crucial for identification. The
first database is the Credit Register (CR) of Türkiye, maintained and supervised by Credit
Registry Bureau and the Banking Regulation and Supervision Agency (BRSA), the authority
in charge of supervising the Turkish banking system. The CR provides extensive details on
virtually all corporate loans granted by all banks operating in Türkiye. The CR, unlike
many registers around the world, provides not only the volume but also the interest rate
(which is instrumental for identification as we discuss below), as well as loan origination
and termination dates, total collateral pledged, and the currency of denomination, for each
loan extended by banks to firms in a given day. We first aggregate loans at the bank-firm-
currency level for each month. We cover loans denominated in one of the three major
currencies, Turkish lira, US dollar, or Euro, accounting for over 98% of total loans in terms
of volume or number. We study the period December 2017-December 2018, which is about
6 months before and after the sharp Turkish lira depreciation in mid-2018.10

The second database provides complete financial statements of the universe of non-
financial corporates in Türkiye (close to 215K firms), and is provided by Revenue Admin-
istration of Türkiye and TURKSTAT (Turkish Statistical Institute). The database does not
include entrepreneurial firms. We exclude governmental bodies (public administration,
defense, compulsory social security). To avoid misreporting or measurement errors, we
winsorize firm variables at 1% from both sides.

10Using December values is also helpful to appropriately measure firms’ net open FX positions –which
includes firm-level exports and assets which are measured at each year end. For placebo tests –that we study
in the next section, we consider a period with only mild changes in the foreign exchange rate, December
2016-June 2017.
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We proxy the (ex-ante) vulnerability of a firm to a Turkish lira depreciation by its for-
eign currency debt with remaining maturity less than a year net of its total exports in the
previous year, by merging firm financial statements with the CR. We then normalize this
measure by firm total assets:

NOP f ,t−1 =
FX Debt due within 1 year f ,t−1 − Exports f ,t−1

Total Assets f ,t−1
(1)

where “NOP” is standing for net open foreign-currency position of firm f . We then mea-
sure a bank’s exposure to their clients’ NOPs, named as “exposure to risky FX borrowers”,
as

Exposure to Risky FX Borrowersb,t−1 = ∑
f∈b

ω f ,b,t−1NOP f ,t−1 (2)

where b denotes bank, f ∈ b is the set of firms in bank b’s loan portfolio, ω f ,b is the share
of firm f ’s outstanding credit at bank b in bank b’s total non-financial corporate credits.11

Exposure to Risky FX Borrowers, NOP and weights are measured ex-ante (December 2017),
hence the subscript t − 1. Note that FX debt is aggregated at the firm-level, in particular,
it is firm’s total FX loans due within one year aggregated from across all banks the firm is
working with at t − 1.12

The third database is firm-to-firm sales, maintained by the Turkish Ministry of Treasury
and Finance. It is collected for value-added tax purposes, and covers all firm-to-firm sales
above a modest threshold (5000 TRY –close to 1350 USD as of December 2017). Similar
to the few countries for which this type of database is available, we have information on
the volume of bilateral sales transactions, and unique identifiers for supplier and customer
firms. We match all these databases by using unique firm tax identification number.

We exclude 2 banks that extend only non-cash loans (e.g., letters of guarantee) for which
there is no information on the loan rate or maturity, 3 small banks for which exposure
to risky FX borrowers are clear outliers, and Islamic banks as they comply with different
business operations. In total, we have 34 banks in our sample, extending 90% of total
banking sector credits and 87% of total banking sector FX credits during our sample period.
We have complete financial statements for 215,709 firms (receiving a large share (85%) of
total banking sector non-financial corporate FX loans), based on which we calculate firm
NOPs and banks’ exposure to risky FX borrowers. Moreover, an average firm works with
29 supplier and 43 customer firms.

11Note also that households in Türkiye are not allowed to borrow in foreign currency –a policy measure
effective since July 2009. Household FX loans revolving from July 2009 constitute less than 0.1% of outstanding
total FX loans in 2017.

12 In this sense, our exposure measure is in fact multi-layered, even reflecting connectivity across banks (e.g.,
a bank’s extending FX loans to a firm may feed into higher exposure for banks that lend to the same firm).
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We further use supervisory databases on bank financial statements (with domestic and
foreign-currency breakdown) and capital adequacy ratios (Tier-1 capital-to-risk-weighted
assets ratios), provided by the BRSA. For non-financial firms, we also use sectoral data
(based on NACE Rev.2 sectoral classifications) and city of location data, provided by TURK-
STAT.13

2.2. Empirical Strategy
2.2.1. Financial Linkages

Identification. Figure 1 conceptualizes the identification strategy along the lines of Khwaja
and Mian (2008), and highlights indirect financial linkages between firms.14 Consider an
“average firm” (black) that borrows from multiple banks (“Bank A” and “Bank B”) prior to
the shock, where banks differ in their exposures to risky FX borrowers. Assume Bank A ex-
ante lend to firms with zero/negative net open foreign currency positions (green-colored or
"healthy"), whereas Bank B ex-ante lend mainly to firms with positive net open foreign cur-
rency positions (red-colored or "risky"). For the average firm, we explore whether “Bank B”
reduces its credit supply and tightens the loan terms (interest rate, maturity and collateral
coverage) more strongly compared to “Bank A” following the currency depreciation. More-
over, healthy firms (firm #3) may experience negative spillovers as well (due to working
with Bank B which also works with firms #4 and #5).

Our working hypothesis is that risky firms would find it harder to meet their loan
obligations with banks, which may translate into banks’ deteriorated capacity to lend to
other firms. This requires establishing the steps below:

(i) firms with higher NOP are more likely to default on their loans;
(ii) banks that ex-ante lend more to higher NOP firms experience a greater increase

in NPL ratio and a stronger reduction in capital adequacy ratio;
(iii) banks that ex-ante lend more to higher NOP firms are not systematically different

in other dimensions than banks that ex-ante lend less; and
(iv) estimated effects dissipate during periods of relatively stable Turkish lira, or once

we absorb key ingredients of the mechanism (change in bank NPL or capital adequacy
ratios). As we report below, all these steps are verified.

Baseline Model. We estimate variants of the following baseline model:

13Although few, some firms may produce multiple products that do not fall in the same sectoral classifi-
cation, or firms may operate in different cities. TURKSTAT provides the sectoral information based on sales
(i.e., the sector classification of the major product(s) of a firm), and location is based on where the firm is
registered at the Commerce Bureau.

14For ease of exposition, assume that (i) each of the linkages are equally important (reflecting equal out-
standing credit balance), (ii) each firm is atomistic (price takers), and (iii) without loss of generality, risky firms
are disproportionately concentrated in a certain bank (“Bank B”). We also assume in this conceptual diagram
that loan currency of denomination are the same.
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∆Yb f c,t = β Exposure to Risky FX Borrowersb,t−1 +Θ Bank Controlsb,t−1 +λ Xb f ,t−1 +µ f ,c + εb f c,t

(3)
where ∆Yb f c,t is the log change in (i) volume, (ii) interest rate, (iii) maturity, or (iv) value of
total collateral pledged-to-total volume (collateral coverage) ratio, for a loan denominated
in currency c (Turkish lira, US dollar or Euro) extended to firm f by bank b. t stands for
December 2018, and t − 1 stands for December 2017.15 In the next section, we also look at
extensive margins (new lending and termination).

Exposure to Risky FX Borrowers is as defined in equation (2). µ f ,c denote firm×currency
fixed effects, and allow us to focus on a given firm borrowing from multiple banks in the
same currency. Including firm×currency fixed effects is mainly for identification, since
change in demand for FX vs. Turkish lira loans may potentially differ after the Turkish lira
depreciation, and banks with high vs. low exposure to risky FX borrowers may face differ-
ent changes in demand for credit. That said, our results are strongly robust to including
only firm fixed effects, and that we later verified that the supply channel is operational. We
cluster standard errors at the firm level following Petersen (2009). Xb f is the share of credit
extended by bank b to firm f in total bank b loans to non-financial corporates, and is aimed
to reflect firm’s bargaining power over the bank on loan terms. For identification, we restrict
the sample to firms that borrow from at least two banks prior to the shock (December 2017),
though the results are robust to including single-bank firms as well.

Bank Controls include standard bank characteristics used in the literature, capital ade-
quacy ratio (Tier-1 capital-to-total risk-weighted assets), liquidity ratio (bank liquid assets to
total assets), size (log of total assets), return on assets (pre-tax net profit-to-total assets), non-
performing loans ratio (non-performing loans to total loans ratio), Herfindahl by industry
(by how much a bank’s loan portfolio is concentrated among different sectors).

We also control for share of FX-denominated loans of a bank’s total corporate loan
portfolio, since extending FX loans may in fact be a hedging strategy for banks and may
potentially spur bank earnings following a local currency depreciation –assuming FX loan
defaults are low. Moreover, we control for foreign funding ratio (non-core FX liabilities-to-
total assets ratio) of banks, as banks that ex-ante rely more on foreign-currency wholesale
funding may find it harder to roll over these loans when they suddenly become more costly.

Mechanism. To uncover the mechanism, we first study whether higher NOP firms are
more likely to default on a bank loan in the future. In particular, we estimate the following
firm-level regression

F f ,t = αF NOP f ,t−1 + βF W.Exposure f ,t−1 + Controls f ,t−1 + νi,city + ε f ,t (4)

15Change in volume of Turkish lira loans are adjusted by the CPI (results are strongly robust to not adjust-
ing for inflation). Foreign currency loans are expressed in foreign currency units (by using monthly average
USD/TRY or EUR/TRY exchange rate) to avoid spurious increase in loan volume after the Turkish lira depre-
ciation. We did not make inflation adjustment for foreign currency loans.
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where F f ,t is an indicator variable that is equal to 1 if firm f has a non-performing loan at at
least one bank within 12 months after December 2017, and 0 otherwise.16 W.Exposure f ,t−1
is the weighted average of ex-ante Exposure to Risky FX Borrowers of banks that the firm f
is working with at t − 1. Controls f are firm size (log assets), leverage (total equity-to-total
assets), and export status (taking a value 1 if the firm is an exporter, and 0 otherwise). νi,city

denote industry×city fixed effects, where industry is defined at NACE Rev2 4-digit level.
We are interested in whether αF > 0, i.e., whether higher NOP firms are more likely

to default on a loan. As a follow-up, we then study whether banks that ex-ante lend more
to risky FX borrowers subsequently have higher non-performing loans or lower capital
adequacy ratios after the depreciation shock. Finally, we augment equation (3) by including
change in bank NPL and change in bank capital adequacy ratios –the key variables reflecting
the mechanism–, and assess whether there remain viable effects.

Real Effects. If banks that ex-ante lend more to higher NOP firms tighten their credit
supply conditions more strongly following the Turkish lira depreciation, then one may
expect firms attached to these banks to experience worse economic outcomes. This could
happen to the extent firms are unable to switch to alternative sources of funding (e.g., by
borrowing from less affected banks or lower NOP firms, or issuing bonds). Along these
lines, we estimate the following firm-level regression:

∆X f ,t = α f NOP f ,t−1 + β f W.Exposure f ,t−1 + Controls f ,t−1 + νi,city + ε f ,t (5)

where ∆X f ,t denotes log change in total liabilities, domestic sales, profit, fixed assets, or
number of employees of firm f , from December 2017 to December 2018.17 Similar as
above, we control for firm size, leverage and export status, and saturate the model with
industry×city fixed effects. Our hypothesis boils down to whether β f < 0, i.e., among
firms operating within the same industry and city, whether firms that on average borrowed
more from banks that lend more to higher NOP firms experience worse financial or real
outcomes.

2.2.2. Real Linkages
Intuitively, firms working with customers or suppliers vulnerable to an adverse shock

may experience more adverse economic outcomes following the shock (see, e.g., Barrot
and Sauvagnat, 2016). In our setting, this potentially manifests itself through lower sales to
higher NOP customers (due to lower demand) and/or lower purchases from higher NOP
suppliers (due to lower supply of inputs).

We thus first match firm-to-firm sales database with firms’ financial statements, and

16Loan payments overdue 90 days are defined as non-performing. The Credit Registry (CR) provides this
information for each bank-firm-currency triple at a given day (e.g., which firm has 90 days past-due loan on
which type of loan at which bank in which day).

17Here, we essentially focus on surviving firms. Our results are in fact stronger if we include firms that
default (not reported for brevity).
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calculate for each firm weighted average NOP of its customer and supplier firms.18 We
then augment equation (5) by including these NOP measures, and estimate:

∆X f ,t = α f f NOP f ,t−1 + β f f W.Exposure f ,t−1 +

+ γD Customers’ NOPΣj∈ f ,t−1 + γU Suppliers’ NOPΣk∈ f ,t−1

+ Controls f ,t−1 + νi,city + ε f ,t (6)

where ∆X f ,t denote various firm-level outcomes, change in total liabilities, total domes-
tic sales, profit, capital expenditures, and employment. Customers’ NOPΣj∈ f ,t−1 is the
weighted average NOP of firms that buy goods from firm f where each customer is in-
dexed by j, and Suppliers’ NOPΣk∈ f ,t−1 is the weighted average NOP of firms that sell
inputs to firm f where each supplier is indexed by k. The set of outcome variables, ∆X f ,t,
and Controls are as in equation (5). As above, we saturate the model with industry×city
fixed effects to facilitate comparison among firms operating within the same industry and
city. In subsequent analyses, not reported for brevity, we also study whether suppliers’ or
customers’ exposure to risky FX borrowers (which are calculated through the banks that
they work with) have an impact, and verified its economic and statistical significance.

The working hypotheses are whether firms selling goods to higher NOP customers or re-
ceiving inputs from higher NOP suppliers prior to the shock subsequently experience more
adverse financial or real outcomes following the Turkish lira depreciation (i.e., whether
γD<0 and γU<0, respectively).

To shed light on the mechanism, we first study outcome variables based on firm-level
trade credit. In particular, we study whether such firms experience lower trade receivables
from customers or lower trade payables to suppliers. Second, we exploited within-supplier
and within-customer variation using bilateral firm-level data.

2.2.3. Summary Statistics
Table 1 presents descriptive statistics of the variables. On average over our sample period

(from December 2017 to December 2018), there has been a strong decline in loan volumes
(-0.33, in log terms), an increase in loan rates, a decline in maturity of loans and collateral
coverage ratios. Probability of a bank establishing a new lending relationship or terminating
an existing relationship with a firm is both high and close to 37%.

Table 2 presents cross-correlations between key variables. The correlations suggest the
following:

(i) Firms with higher NOPs are not economically different than those with lower NOPs
in terms of size (total assets) or leverage. The cross-correlation between firm NOP and

18 In calculating Customers’ NOP and Suppliers’ NOP, we take the whole year of 2017 (instead of December
2017) to avoid potential seasonality in firm-to-firm sales.
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firm size or leverage ratio are small (less than 0.03). Moreover, higher NOP firms, are–not
surprisingly–less likely to be an exporter firm.

(ii) Banks with higher exposure to risky FX borrowers appear to be not statistically
significantly different than banks with lower exposure. The cross-correlation of bank ex-
posure to risky FX borrowers with bank capital adequacy ratio, liquidity ratio, total assets,
non-performing loans ratio, return-on-assets, foreign funding ratio, or FX loan share, are
statistically insignificant at conventional values (p-values are higher than 0.10 in all cases),
and small (ranging between 0.07 and 0.27). Still, we control for these bank variables in our
loan level regressions to mitigate potential bias. Moreover, banks with higher exposure to
risky FX borrowers, on average, hold less exporting and more leveraged firms in their loan
portfolios.

(iii) Firms with higher NOP tend to work with higher NOP firms. The cross-correlation
between firm NOP and its’ customers/suppliers’ NOP is 0.27 and statistically significant.
Moreover, higher NOP firms seems to be less connected to other firms (firm NOP is nega-
tively correlated with number of customer and/or supplier firms), yet, this appears to be a
weak association (correlation ranging between 0.01 and 0.11).

Before presenting the results, we finally report some suggestive evidence on why some
firms may prefer borrowing in foreign currency. As widely noted in the literature (Bruno
and Shin, 2017), a potential reason for tendency to borrow in foreign currency is the in-
terest rate differential (foreign currency loan rates being lower), even after controlling for
exchange rate expectations. Since we do not have firm-level exchange rate expectations,
we cannot identify this motive rigorously. Based on available data, however, we find con-
sistent results. Figure 3 shows that that foreign currency loan rates are on average much
lower than domestic-currency loans (by 10% points before mid-2018, and by 15% points
after mid-2018). Moreover, foreign currency loans are of longer maturity (on average three
times longer).

3. Empirical Results

3.1. Financial Linkages

We first explore whether firms with higher NOPs create adverse financial or real spillover
effects on other firms through financial linkages. Table 3 presents the first set of baseline re-
sults, where we focus on loan volume. In subsequent tables (Tables 4 and 5), we study other
loan terms (interest rate, maturity, and collateral coverage).

We start Table 3 by including all firms regardless of whether they have a single or mul-
tiple banking relationship (column (1)). In following columns, we focus on firms with
multiple banking relationships, and successively saturate the model with firm, currency or
firm×currency fixed effects, for identification purposes.

The key result is that, for a given average firm, banks that ex-ante lend more to risky FX
borrowers reduce their supply of credit more strongly in the aftermath. This result is robust
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to including firm, currency, or firm×currency fixed effects, and remain economically and
statistically significant. Our preferred specification, column (5), focuses on firms borrowing
in the same currency from multiple banks.19 Economically, banks with a one-standard-
deviation higher ex-ante exposure to risky FX borrowers reduce their supply of credit by
19.2% more. Moreover, the estimated effect changes mildly across different specifications
(from 15.8% to 19.2% in columns (2) and onwards), implying that our main variable of
interest is fairly exogenous to the firm balance sheet channel (demand) or loan’s currency
of denomination. Moreover, Oster (2019) test indicates that omitted variable bias is less of
an issue.20

We next study other loan dimensions, starting with the interest rate (Table 4). We find
that banks that ex-ante lend more to firms with higher NOPs increase their loan rates more
strongly for a given firm and currency –confirming that the contraction in credit supply
we found above is driven primarily by supply rather than demand effects. Economically,
banks with one-standard-deviation higher exposure to risky FX borrowers increase their
loan rates by 6% more (column (5)). This result is not only statistically significant but
also economically relevant. Given that the mean loan rate is 15.8% in our sample, the
estimated effect corresponds to nearly 1 percentage points increase in the loan rate (at the
mean). Moreover, banks with one-standard-deviation higher ex-ante exposure to risky FX
borrowers provide 9% shorter maturity loans and asks for 9.9% higher collateral coverage
(Table 5, columns (3) and (6)). Overall, our results point to a greater tightening in credit
supply conditions by banks that ex-ante lend more to higher NOP firms. Moreover, as we
present in the next section, these results hold at the bank-firm or firm-level, and carry over
to the extensive margins of credit supply as well.

Mechanism. To uncover the mechanism, we next study whether firms with higher NOP
are more likely to default on their loans after the currency depreciation, and at the bank-
level, whether this leads to higher non-performing loans and lower capital adequacy ratios.
If these are indeed the case, then one would expect our previous results to be weakened

19As we discussed in the previous section, focusing on within firm-currency variation mitigates potential
bias due to possible differences in changes in demand for Turkish lira vs. foreign currency loans after the
Turkish lira depreciation. A potential drawback could have been ending up with a limited number of firms
that borrow in the same currency from multiple banks. Yet, this turns out to be not a major issue, since number
of observations drop very mildly (column (5) vs. column (4)). Note also that the number of observations is
lower once we include firm fixed effects (column (3) vs. (2)), due to the fact that firms that borrow in the same
currency from a single bank (singleton observations) are dropped. The results are strongly robust to including
singletons.

20Formally, Oster (2019) shows that coefficient stability across specifications can be a sufficiently good
indicator of limited omitted variable bias, only if changes in the estimated coefficient are scaled by the change
in the R-squared when further controls are included. We follow the standard parametrization proposed
by Oster (2019) and set δ (the degree of self-selection into the treatment along unobservables as a multiple
of the observed degree of self-selection along observables) equal to 1, and Rmax (the R-squared from the
hypothetical regression that entails zero omitted variable bias) equal to 1.3 times the regression R squared.
We compare column (1) with our most saturated specification, column (5). The estimated bound for the
treatment coefficient safely excludes zero.
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(ideally nullified) once we control for change in bank non-performing loans and capital
adequacy ratios in our baseline regressions.

We first estimate equation (4), that relates the probability of a firm defaulting on a bank
loan within the following 12 months to its NOP, exposure to risky FX borrowers of banks
that the firm is working with, and a set of firm controls (size, leverage and export status), all
measured ex-ante. We undertake this exercise for two sets of firms. The first corresponds to
the baseline table (the most saturated specification) which includes firms that borrow from
the same bank in the same currency for both ex-ante and ex-post periods. We call this set
as the Baseline Sample. The second set (Large Sample) corresponds to all firms that have
at least one banking relationship in the ex-ante period (which, in addition to the Baseline
Sample, includes single bank relationship firms, firms that switch currencies at a given
bank, or firms that experience termination of their credit relationships). Table 6 presents
the results.

We find that firms with ex-ante higher NOP are more likely to default on a bank loan
after the currency depreciation. Economically, firms with higher ex-ante NOP are 0.3% to
0.5% more likely to default (while average probability of defaulting on a loan during this
period is 6% (Large Sample) to 10% (Baseline Sample)). We find no significant effect on firm
future loan default of working with exposed banks.21

Figure 5 confirms that banks with higher exposure to risky FX borrowers have their
capacity to lend eroded. In particular, such banks experience a greater increase in their
non-performing loans (NPL), and banks with higher NPL ratios have a stronger reduction
in their capital adequacy ratio.

Finally, we re-estimated our baseline regressions at the bank-firm level and additionally
control for change in non-performing loans and capital adequacy ratios of banks (Table 7).22

For all loan dimensions (volume, interest rate, maturity and collateral ratio), we find much
weaker results (particularly for interest rate and volume). The effect for a bank of ex-ante
working more with higher NOP firms on loan supply is reduced from 19% to 5.7%, on
interest rate from 5.9% to 2.3%, on maturity from 8.9% to 2.3%, and on collateral ratio from
10.7% to -2.2%. These findings further confirm that previous results are driven strongly by
supply side effects.

21Consistent with earlier findings in the literature, we also find that foreign firms are less like to default
on their loans following the sharp local currency depreciation (Table A.1). Possible channels proposed in the
literature include better access to credit and higher productivity.

22There are two reasons why we would like to report our baseline results also at the bank-firm level (at
the risk of a weaker identification due to losing information on loan currency denomination). First, firm is
a unique entity that bears all the risks attached to its operations and banks evaluate the firm as a whole in
deciding how much to supply credit. Second, a firm may fully switch from one currency type to another for a
given bank, a possibility that the baseline analyses overlook. For each loan dimension (volume, interest rate,
maturity and collateral ratio), we first report results from the baseline specification –to show that the results
are robust at the bank-firm level–, and then, we additionally control for change in non-performing loans and
capital adequacy ratios of banks.
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It is not, however, a priori obvious whether the tightening in credit supply conditions
is binding at the firm level, since firms in principle can switch from borrowing from banks
strongly attached to higher NOP firms to banks weakly attached. One way to show whether
firms are able to do so is to re-estimate our baseline regression (equation (3)) at the firm
level, and check if results continue to hold.23

Robust to all loan dimensions and the sample of firms, we find that firms that borrow
from banks with higher exposure to risky FX borrowers experience tighter credit terms
(lower volume, higher interest rates, lower maturity, and higher collateral coverage) (Table
8). In general, we find somewhat smoother yet significant and sizeable effects at the firm
level. For example, the reduction in firm-level credit is 5.3% stronger for firms attached
to banks that ex-ante lend to risky FX borrowers, compared to the 19% reduction in credit
supply that we identified at the bank-firm-currency or bank-firm level. We find smoother
effects for maturity and collateral coverage as well, namely, 3.6% lower maturity loans and
7.3% higher collateral coverage at the firm-level, compared to 9% to 9% we find earlier. We
find qualitatively similar results for the large sample of firms as well. Overall, an average
firm in the economy seems to only partially compensate the tightening in credit supply
triggered by high NOP firms.

Firms may also resort to non-bank funding, e.g., by borrowing from other firms, issuing
bonds, or increasing payables to shareholders or employees, to compensate the binding
reduction in bank credit supply (which should then be reflected in aggregate liabilities at
the firm level). In Table 9, we show that firms fall short in doing so. In particular, firms with
one-standard-deviation higher exposure to risky FX borrowers (i.e, firms with one-standard-
deviation higher weighted average bank exposure to risky FX borrowers) experience total
liabilities reduced by 0.9%. The resulting impact on real variables such as investment and
employment through this particular channel appears small. In reaching these effects, we
control for firm’s own NOP (alongside firm size, leverage, and exports, and industry×city
fixed effects). As one would expect, direct effects are in general stronger. Firms with
higher NOP experience lower liabilities (2.3%), lower sales (2.4%), lower profits (2.1%), lower
investment (3.1%) and employment (0.7%).

3.2. Real Linkages: Does working with higher NOP customers/suppliers lead to adverse real effects?

We now augment our previous analyses by introducing NOP of customers or suppliers
into the picture. We then explore potential mechanism behind the results.

Table 10 shows that firms working more with higher NOP customers or suppliers ex-
perience significantly worse financial or real outcomes, with downstream effects (working
with higher NOP customers) being more robust and pronounced. Numerically, being more

23The regression equation would then be regressing (log) change in firm-level bank credits on weighted
average of bank exposure to risky FX borrowers and weighted average of remaining bank characteristics (with
weights proportional to the share of each bank in a firm’s total bank loans).
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exposed to higher NOP customers (having one-standard-deviation higher weighted average
customers’ NOP) induces 0.6% lower liabilities, around 1% lower sales, 1.9% lower profits,
2.3% lower investment, and 0.5% lower employment. The adverse spillover effect is par-
ticularly large for profits (and larger than the drop in sales), potentially indicating lower
profit margins and lower demand by higher NOP customers. Downstream effects are in
general stronger and statistically more robust than upstream effects. Moreover, customers’
or suppliers’ exposure to risky FX borrowers, that is, inter-firm linkages via banks, seem to
also matter.

Table 11 takes a step forward, and shows that firms working more with higher NOP
firms experience significant reduction in inter-firm trade (proxied by trade credit). In par-
ticular, we start with the effect on a firm of having higher NOP on trade credit, of being
more exposed to higher NOP firms via banks (credit market externalities), and finally, of
being more exposed to higher NOP customers and suppliers. A firm with 1-standard de-
viation higher NOP experiences 3% lower trade receivables, and 2.7% lower trade payables
(columns (1) and (5)). Moreover, credit market externalities induce lower trade credit –0.7%
lower trade receivables and 1.2% lower trade payables–. These results can be interpreted
as reflecting how firms’ own NOP or exposure to higher NOP firms via banks affect firm’s
demand for or supply of goods with other firms.

Moreover, firms working with higher NOP customers –those with one-standard-deviation
higher weighted average customer NOPs– experience lower trade receivables from its cus-
tomers (by 0.7%) and lower trade payables to its suppliers (by 1.8%) (columns (3) and (7)).
In addition, working with higher NOP suppliers does not seem to induce a sizeable impact
at conventional significance levels.

Our auxiliary analyses at the bilateral firm-level are broadly inline with these results,
particularly highlighting demand side effects: firms face lower demand from ex-ante high
NOP customers (Table 12; see also and 12 for supply side effects).

4. Robustness and Further Discussions

4.1. Extensive Margin

Baseline results carry over to the extensive margins of credit supply as well (Table 14). In
particular, we re-estimate our baseline regression (equation 3) at the bank-firm level, and use
New Lending and Termination indicator variables as dependent variables. New Lending
takes a value 1 if a bank establishes a new lending relationship with a firm in December
2018 that it has not been working with in December 2017, and 0 otherwise. Termination
takes a value 1 if a bank terminates its lending relationship with a firm in December 2018,
and 0 otherwise.

Consistent with the our baseline results, banks that ex-ante lend more to firms with
higher NOP are 11.3% less likely to establish a new lending relationship, and 8.2% more
likely to terminate an existing relationships with a firm after the shock. Comparing these
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with the average probability of new lending or termination during this period (which are
about 37%), we find extensive margin playing a weaker role than the intensive margin of
credit supply.

4.2. Firm Heterogeneity
We previously show that high NOP firms create credit market externalities, in that such

firms’ having greater difficulty in repaying loans and the resulting decrease in banks’ ca-
pacity to lend lead to an overall tightening in credit supply conditions in the economy. In
this section, we highlight that credit market externalities are borne by ‘healthier’ firms as
well.

In particular, we define an indicator variable, “Healthy Firm”, that is equal to 1 if a firm
(i) has negative or zero NOP (i.e., has FX earnings greater than or equal to its FX liabili-
ties), (ii) leverage ratio (total debt-to-total assets) lower than the median, (iii) profitability
(net profits-to-total sales) higher than the median. We measure these as of December 2017
(before the shock). Intuitively, these firms should be able to withstand the shock better than
an average firm, as their balance sheets appear more resilient to an adverse shock. For firms
with negative NOP, this may even be more pronounced, as their balance sheets were even
strengthened after a Turkish lira depreciation (ceteris paribus). Finally, we incorporate firm
size and exports as additional sources of heterogeneity.

We then extend our baseline model (equation (3)), by including the interaction of banks’
ex-ante Exposure to Risky FX Borrowers with one of these indicator variables one at a
time (Table 15). Panel I shows that banks with higher exposure to risky FX borrowers
tighten their credit supply conditions (lower volume, higher loan rates, lower maturity and
higher collateral) for firms with negative/zero NOP as well. The panel further shows the
differential effect: the reduction in bank lending and shortening of loan maturity is milder
for negative/zero NOP firms compared to the rest of the firms.

The remaining panels point to a similar picture: less leveraged, more profitable, larger
or exporting firms experience tightening in credit supply conditions. Compared to the rest
of the firms, the relative degree of tightening they face is milder.24 Consistent with these
results, banks are more likely to terminate their existing relationship and less likely to start a
new lending relationship. Compared to the rest of the firms, however, banks are less likely
to terminate their existing credit relationships with negative/zero NOP, more profitable,
larger, or exporting firms, and more likely to start a new lending relationship with larger
firms.

4.3. Firm Centrality
Firms that are more central in production networks are more likely to have a sup-

plier/customer relationship with bank’s other client firms. Tighter conditions imposed by a

24The only exception is collateral coverage. Surprisingly, banks asks for higher collateral coverage from
negative/zero NOP, more profitable, larger or exporting firms.
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bank on a central firm could thus imply adverse spillover effects on other firms the bank is
working with, and in turn, have greater potential to adversely affect the bank. Banks may
in turn internalize their clients’ degree of centrality in production networks and may be less
willing to tighten its credit supply to such firms to avoid adverse second-round effects.

To test this hypothesis, we first define a variable, Number of Connected Firms, as the
total number of unique customers and suppliers of a firm prior to the sharp depreciation
in 2018. This is generally labeled as eigenvector centrality in the network literature. Our
results are robust to using total number of customers or suppliers as separate variables
(out-degree or in-degree connectedness), or using other definitions of centrality that reflect
relative importance of node connections, e.g., PageRank (available upon request).

We re-estimate our baseline regression (equation (3)), by including an interaction term
between bank ex-ante exposure to risky FX borrowers and firm’s total number of connected
firms. Table 16 presents the results. Panel I shows that banks tighten their lending con-
ditions less strongly for central firms. Namely, we observe milder reduction in volume,
milder increase in loan rate, and milder decline in loan maturity (columns (1) to (3)). For
compensation, banks seem to increase their collateral coverage (column (4)). Moreover,
banks appear to be less likely to terminate their relationships with central firms (column
(5)), and curiously, more likely to establish a new lending relation (columns (6)). For the
latter result, since there is no a priori reason for banks’ willingness to start a new lending
relationship with a central firm due to centrality per se, we suspect other firm characteristics
are at play.

In Panel II, we additionally control for firm variables in the interaction (most importantly,
firm size as larger firms are potentially more connected). Indeed, the correlation of number
of connected firms and firm size (log total assets) is high (0.59), and statistically significant
at .01 level. We further control for firm export ratio and leverage in the interaction.

Our previous results continue to hold, more specifically, regarding loan volume, matu-
rity, collateral coverage, and termination margins (the interest rate and new lending margin
lose their statistically and economic significance).

In short, the results confirm that central firms experience milder tightening in credit
supply conditions. The channel seems to be not associated with central firms’ some other
characteristics (e.g., their being larger), confirming that banks take into account second-
round effects.

Relatedly, if banks take into account second-round effects, it could also be the case that
banks also consider their clients’ suppliers’ or customers’ riskiness. Anecdotally, banks may
use this soft information for better risk management. Table 17 confirms this intuition. In
particular, we introduce the interaction of bank ex-ante exposure to risky FX borrowers with
firm’s customers’ or suppliers’ weighted average NOPs.

We find that banks set higher interest rates and higher collateral coverage ratios if the
borrower firm is working with higher NOP customers and suppliers (columns (6) and (12)),
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and shorter maturity loans if working with higher NOP suppliers (column (9)). For vol-
ume, we find similar results qualitatively (lower volume of lending), but this effect appears
statistically significant when suppliers’ or customers’ NOP are included separately in the
regressions (columns (1) and (2)), but not when both are included (column (3)).

4.4. Foreign Currency Loans

In Table 18, we study whether banks with high vs. low exposure to risky FX borrowers
change their loan terms differentially for foreign compared to domestic currency loans. We
in general find mixed results: banks with higher exposure to risky FX borrowers reduce
their supply of credit, increase loan rates, and lower maturity of loans less strongly for
FX compared to Turkish lira loans (columns (1) to (3)). This may reflect the fact that FX
borrowers are in general stronger (e.g., larger, being exporter or more capitalized), as also
often documented in the related literature. Yet, banks also ask for higher collateral coverage
(column (4)), and are more likely to terminate their relationship with FX borrower firms
(column (6)).

4.5. Foreign Banks

Exploring the behavior of foreign banks is an interesting question, given that the Turk-
ish lira depreciation in 2018 does not have a viable international spillover effect on foreign
banks’ headquarters (i.e., the shock was not global) and they presumably have lower fund-
ing risk vis-a-vis domestic banks. Therefore, ceteris paribus, foreign banks’ response may
shed light on the role funding risks may play. Table 19 presents the results.

Foreign banks with higher exposure to risky FX borrowers tighten their credit supply
conditions (lower volume, higher interest rate, lower maturity, and higher collateral cov-
erage). However, compared to domestic banks, they reduce their supply of credit mildly
and increase their loan rates at a smaller extent. Moreover, the reduction in probability of
new lending or elevated levels of banks’ terminating their lending relationship with firms
is milder for foreign versus domestic banks.25

In sum, softer external funding constraints seem to smooth credit market externalities.
But this is only partial and for quantity and price dimensions. Indeed, heightened credit
risks force foreign banks to lend significantly lower maturity loans (by 15% lower compared
to domestic banks), and ask for significantly higher collateral coverage (by 122% higher),
potentially reflecting greater risk aversion.

4.6. Bank Heterogeneity

In this section, we explore whether differences across banks in terms of ex-ante levels
of capital adequacy or reliance on foreign funding play an additional role. We know from

25We also explore whether foreign banks work systematically with healthier firms, e.g., negative/zero NOP,
less leveraged, or exporting firms, compared to domestic banks. We find no significant difference between
foreign vs. domestic banks in this regard (Table 2).
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an extant literature that well-capitalized banks can better insulate their clients from adverse
macroeconomic shocks (see, e.g., Jimenez et al., 2017; Gambacorta and Shin, 2018; BCBS,
2019; World Bank, 2019; and references therein). Moreover, due to facing elevated funding
risks, banks with ex-ante higher reliance on foreign funding generally reduce their supply
of credit more strongly after a sudden stop of capital inflows (Schnabl, 2012; Iyer et al.,
2014; Morais et al., 2019). From this perspective, one may expect a bank having stronger
capital or lower reliance on foreign funding helps smooth the effect of exposure to risky FX
borrowers.

Along these lines, we augment the baseline model (equation (3)) by including the inter-
action of bank exposure to risky FX borrowers with bank capital adequacy ratio, or with
bank foreign funding ratio. For completeness, we also consider other bank controls, includ-
ing liquidity, size, share of FX-denominated loans in total loans, in interaction with bank
exposure to risky FX borrowers (interaction terms are separately, one by one). Table 20
presents the results.

We find that for a given ex-ante exposure to risky FX borrowers, more capitalized banks
cut back their lending less strongly and increase their loan rates at a smaller extent, implying
that they are indeed able to smooth the effect of elevated credit risks due to high NOP
firms. Concurrently, they ask for higher collateral coverage for compensation. We find no
differential impact of being more vs. less capitalized on the effect of exposure to risky FX
borrowers on loan maturity. Similar results carry over to the extensive margins of credit
supply (higher likelihood of establishing a new lending relationship and lower likelihood
of terminating an existing relationship with a firm, for more vs. less capitalized banks –and
given exposure to risky FX borrowers).

Moreover, funding risks exacerbate the effect of exposure to risky FX borrowers on loan
terms. For a given ex-ante exposure to risky FX borrowers, banks with ex-ante higher
reliance on global liquidity reduces their lending and increase their loan rates and collateral
coverage more strongly, while being less likely to establish new lending relationships.

4.7. Placebo Test
So far, we show comprehensive evidence that banks that ex-ante lend more to higher

NOP firms tighten their credit supply conditions more strongly following the sharp Turkish
lira depreciation, and uncover the associated mechanism behind. With these at hand, one
then expects our baseline results to weaken if such balance sheet effects are weaker, e.g.,
during periods of relatively stable Turkish lira exchange rate. In this section, we show that
this is indeed the case.

In particular, we focus on the first half of 2017 during which Turkish lira has been quite
stable against USD or EUR (Figure 2). In particular, we take the ex-ante period (t − 1) as
December 2016, and the ex-post period (t) as January 2017, and calculate bank exposure to
risky FX borrowers and firm NOPs for December 2016. We then estimate the baseline model
(equation (3)) for this placebo period, and report economic impacts. Later, we successively
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expand the end-period by one month, by taking t as February, March, ..., or June 2017, and
report the economic impacts for each time interval (Figure 6). Figure 6 also presents our
baseline estimates for ease of comparison.

As expected, we find close-to-zero difference in lending between banks that have high vs.
low exposure to risky FX borrowers during the placebo period (Panel I). Moreover, while we
do find higher interest rates and collateral coverages set by higher exposure banks (Panels
II and IV), the magnitudes are much lower than our baseline estimates (green solid lines).
Surprisingly, we also find that higher exposure banks seem to extend higher maturity loans
(Panel III). Albeit small in magnitude, a potential reason why banks with higher exposure
to risky FX borrowers set higher interest rates or collateral coverage despite virtually no
change in the foreign exchange rate, might be due to banks’ expectations about future
movements in the exchange rate. Indeed, we find some supportive evidence in this regard:
banks with higher exposure to risky FX borrowers in December 2016 expect higher exchange
rate depreciation in the following 12 months (Figure 8).

In sum, during the placebo period, we find almost zero effect on lending volume and
significantly milder effects on interest rate or collateral coverage, of banks’ being more vs.
less exposed to risky FX borrowers.

5. Conclusion

Using supervisory transaction-level databases from Türkiye and exploiting the sharp
Turkish lira depreciation amid severe diplomatic tensions with the United States in mid-
2018, we show that unhedged foreign currency debt entails a risk that permeates the econ-
omy, not only affecting firms holding unhedged foreign currency debt adversely, but also
other firms connected to foreign currency indebted firms. We study and identify two chan-
nels: bank lending channel and customer/supplier relationships. Higher connectedness
with foreign currency indebted firms imply experiencing tighter credit supply conditions,
reduction in inter-firm trade, and more adverse real outcomes such as lower investment
and employment.

In this paper, we identify how foreign currency borrowing by unhedged non-financial
firms leads to systemic externalities. A depreciation shock that initially affects unhedged
foreign currency borrowers may spillover to the hedged ones through credit markets and
firm networks. When an unhedged borrower chooses which bank to borrow foreign cur-
rency credit from or which firms to have customer/supplier relationship, the borrower may
not take into account the fact that its risky borrowing may adversely affect other borrowers
through the bank lending channel and also other firms through the firm-to-firm network.
Therefore, our results shed light on appropriate design of foreign-currency-related macro-
prudential policies to address such systemic externalities.
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Figures

Figure 1: A Simple Credit Network
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Figure 2: Evolution of Turkish lira against US dollars (USD) or Eu-
ros (EUR)

Notes. The graph shows the unit value of Turkish lira against US dollar (blue) or Euro (red bold).
The shaded area corresponds to the period we study in empirical analyses. In particular, December
2017 corresponds to our ex-ante (pre-crisis) point, and December 2018 the ex-post (post-crisis)
point.
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Figure 3: Foreign- vs. Domestic-Currency Loans
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Figure 4: Net Open FX Position by Sectors (December 2017)
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proportional to firm total sales).
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Figure 5: Bank NPL and Capital Ratios vs. Exposure to Risky FX Bor-
rowers

Notes. Each circle denotes a bank, and the size of each circle is based on bank’s
total assets in December 2017. The estimated fitted line assigns greater weight
to larger banks (weighted least squares, with weights proportional to bank to-
tal assets). The upper panel plots percentage change in banks’ non-performing
loans-to-total loans (NPL) ratio against banks’ exposure to risky FX borrowers (see
equation (2)). The lower panel plots the percentage change in bank NPL ratio
against the capital adequacy ratio (capital-to-risk-weighted assets ratio).30



Figure 6: Placebo Period (January 2017 - June 2017)
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Notes. Connected blue lines are based on estimating the baseline model (equation 3) for alternative periods
that exhibit relatively stable Turkish lira against USD or Euro (Figure 2). The first period we study is December
2016-January 2017 (the left most dot in each panel). We report economic impacts (the estimated coefficient
times the standard deviation of bank ex-ante Exposure to Risky FX Borrowers (in December 2016), times 100).
We then successively expand the end-period by one month (i.e., studying the periods December 2016-February
2017, December 2016-March 2017, ...), hence the following dots in each panel. Gray areas around economic
impacts are 95% confidence intervals. Green horizontal lines correspond to our baseline estimates (see Table
3 column (5), Table 4 column (5), Table 5 columns (3) and (6)).
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Figure 7: Banks’ higher exposure to risky FX borrowers indeed re-
flects stronger tightening in bank credit supply at the firm

level

Notes. The figure plots firm-level credit supply shocks against firm-level weighted average of bank
exposure to risky FX borrowers. Firm-level credit supply shocks are estimated following Amity and
Weinstein (2018), by regressing log-change in credit volume on bank and firm fixed effects (with weight-
ing proportional to ex-ante log of loan volume), and calculating at the firm-level weighted average bank
fixed effects (with weights proportional to share of each bank loan in firm’s total bank loans in December
2017). The figure is based on 193,083 firms. For exposition, we plot averages of vertical- and horizontal-
axis variables for 20 equally-sized bins, following Chetty et al. (2014) and Stata binscatter command.
The fitted line is statistically significant at 0.01 level.
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Figure 8: Placebo Period: Bank-Level Foreign Exchange Rate Expecta-
tions and Their Ex-ante Exposure to Risky FX Borrowers

y = 0.2595x + 3.6224
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Table 2: Cross-Correlations 

 

Panel A. Correlation on Firm NOPs with Firm Controls

Baseline Sample Large Sample

Firm Size -0.054*** -0.055***

Firm Leverage Ratio  0.024***  0.024*** 

Exporter Firm -0.469***  -0.525*** 

Capital Adequacy Ratio

Liquidity Ratio

Size

NPL Ratio

ROA

Foreign Funding Ratio

FX Loan Share

Herfindahl by Industry

W.Aveg. Firm Size

W.Aveg. Firm Export Ratio

W.Aveg. Firm Leverage

W. Aveg. Bank Exposure to Risky FX Borrowers  0.125***

Customers' NOP 0.278***

Suppliers' NOP 0.280*** 

Number of Customer Firms  -0.010***

Number of Suppliers  -0.082***

Number of Total Connected Firms  -0.039***

Domestic Bank Foreign Bank Difference p-value

Exposure to Risky FX Borrowers -0.049 -0.105 0.056 0.479

Capital Adequacy Ratio 18.087 22.686 -4.599 0.191

Liquidity Ratio 21.109 32.285 -11.175 0.007

Size 17.056 16.165 0.891 0.262

NPL Ratio 0.801 1.372 -0.571 0.295

ROA 1.594 1.004 0.590 0.210

Foreign Funding Ratio 20.923 36.993 -16.071 0.061

FX Loan Share 32.650 39.835 -7.185 0.351

Herfindahl by Industry 15.013 11.931 3.082 0.324

W.Aveg. Firm Size 21.851 22.148 -0.297 0.833

W.Aveg. Firm Export Ratio 0.119 0.151 -0.032 0.403

W.Aveg. Firm Leverage 0.986 0.920 0.065 0.303

0.027

 0.554***

 0.475**

-0.376*

Note: Baseline Sample corresponds to firms present in the baseline intensive margin analyses, and Large

Sample includes all firms that have at least one banking relationship in December 2017. Number of

observations is 70,085 for the Baseline Sample and 215,709 for the Large Sample. 

Panel D. Comparing Average Characteristics of Domestic- vs. Foreign-Owned Banks 

Panel C. Correlation of Firm NOP with Other Firm Variables

Note: Number of observations is 215,709.

Panel B. Correlation of Banks' Exposure to Risky FX Borrowers with Bank Controls

0.269

-0.230

Note: Weighted by bank-level total non-financial corporate loans in December 2017.

0.202

0.087

0.140

 -0.071

0.191
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Table 3: Baseline Results: Volume 

 

(1) (2) (3) (4) (5)

Exposure to Risky FX Borrowers -0.497*** -0.706*** -0.872*** -0.882*** -0.857***

(0.031) (0.021) (0.024) (0.024) (0.024)

Capital Adequacy Ratio 0.021*** 0.031*** 0.040*** 0.040*** 0.043***

(0.001) (0.001) (0.001) (0.001) (0.001)

Liquidity Ratio -0.010*** -0.011*** -0.020*** -0.020*** -0.023***

(0.001) (0.001) (0.001) (0.001) (0.001)

Size 0.107*** 0.176*** 0.192*** 0.190*** 0.216***

(0.009) (0.007) (0.007) (0.007) (0.007)

NPL Ratio 0.034 0.166*** 0.158*** 0.162*** 0.148***

(0.022) (0.010) (0.011) (0.011) (0.011)

ROA 0.117*** 0.224*** 0.176*** 0.186*** 0.111***

(0.029) (0.020) (0.021) (0.021) (0.022)

Foreign Funding Ratio -0.016*** -0.015*** -0.015*** -0.014*** -0.016***

(0.001) (0.001) (0.001) (0.001) (0.001)

FX Loan Share -0.007*** -0.004*** 0.001** 0.002*** -0.001

(0.000) (0.000) (0.001) (0.001) (0.001)

Herfindahl by Industry 0.002*** 0.002*** 0.004*** 0.004*** 0.003***

(0.000) (0.000) (0.001) (0.001) (0.001)

Strength of Relationship 0.061* 0.056 0.013 0.015 0.106***

(0.036) (0.046) (0.028) (0.030) (0.023)

# of banking relationship >1 No Yes Yes Yes Yes

Firm FE  No  No Yes Yes --

Currency FE No No No Yes --

Firm x Currency FE No No No No Yes

Observations 1,335,586 626,586 524,867 524,867 518,536

R-squared 0.017 0.017 0.426 0.427 0.439

Log change in the credit supply of a bank 

with 1 std. higher ex-ante exposure to -11.13 -15.81 -19.53 -19.76 -19.20

risky FX borrowers (in %)

Dependent Variable: Log change in real credit 

Notes: The dependent variable is the log change in real credit extended by bank b to firm f in

currency c from December 2017 to December 2018. "Exposure to Risky FX Borrowers" denotes

bank-level weighted average of short-term net open FX position to-total assets ratio of firms that

the bank is working with in December 2017. All control variables are measured ex ante (December

2017). "Yes" indicates that the corresponding fixed effects are included. "No" indicates that the

corresponding fixed effects are not included. "--" indicates that corresponding fixed effects are

already absorbed by a wider set of fixed effects or not applicable. Standard errors are clustered at

the firm level, and given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant

at 10%.
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Table 4: Baseline Results: Interest Rate 

 

(1) (2) (3) (4) (5)

Exposure to Risky FX Borrowers 0.221*** 0.329*** 0.269*** 0.267*** 0.269***

(0.032) (0.008) (0.008) (0.008) (0.008)

Capital Adequacy Ratio -0.001*** -0.005*** 0.006*** 0.006*** 0.006***
(0.000) (0.000) (0.000) (0.000) (0.000)

Liquidity Ratio 0.004*** -0.002*** 0.004*** 0.005*** 0.005***

(0.001) (0.000) (0.000) (0.000) (0.000)

Size -0.052*** -0.101*** -0.070*** -0.070*** -0.074***

(0.008) (0.003) (0.002) (0.002) (0.002)

NPL Ratio -0.044* -0.186*** -0.151*** -0.150*** -0.151***

(0.025) (0.006) (0.005) (0.005) (0.005)

ROA -0.165*** -0.281*** -0.238*** -0.238*** -0.232***

(0.031) (0.010) (0.008) (0.008) (0.008)

Foreign Funding Ratio 0.008*** 0.002*** -0.003*** -0.003*** -0.003***

(0.001) (0.000) (0.000) (0.000) (0.000)

FX Loan Share 0.005*** 0.004*** -0.000*** -0.000*** -0.000

(0.000) (0.000) (0.000) (0.000) (0.000)

Herfindahl by Industry 0.003*** 0.001*** 0.000*** 0.000*** 0.001***

(0.000) (0.000) (0.000) (0.000) (0.000)

Strength of Relationship -0.020* -0.013 -0.009 -0.009* -0.029***

(0.011) (0.013) (0.006) (0.005) (0.009)

# of banking relationship >1 No Yes Yes Yes Yes

Firm FE  No  No Yes Yes --

Currency FE No No No Yes --

Firm x Currency FE No No No No Yes

Observations 1,283,070 611,983 505,914 505,914 499,698

R-squared 0.045 0.043 0.509 0.509 0.519

Log change in the interest rate of a loan 

from a bank with 1 std. higher ex-ante 4.95 7.37 6.03 5.98 6.03

exposure to risky FX borrowers (in %)

Dependent Variable: Log change in interest rate

Notes: The dependent variable is the log change in the interest rate of a loan extended by bank b to

firm f in currency c from December 2017 to December 18. "Exposure to Risky FX Borrowers"

denotes bank-level weighted average of short-term net open FX position to-total assets ratio of

firms that the bank is working with in December 2017. All control variables are measured ex ante

(December 2017). "Yes" indicates that the corresponding fixed effects are included. "No" indicates

that the corresponding fixed effects are not included. "--" indicates that corresponding fixed effects

are already absorbed by a wider set of fixed effects or not applicable. Standard errors are clustered

at the firm level, and given in parentheses. *** Significant at 1%, ** significant at 5%, and *

significant at 10%.
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Table 5: Baseline Results: Maturity and Collateral Coverage 

 

(1) (2) (3) (4) (5) (6)

Exposure to Risky FX Borrowers -0.405*** -0.410*** -0.402*** 0.504*** 0.500*** 0.442***

(0.022) (0.022) (0.022) (0.048) (0.048) (0.049)

Capital Adequacy Ratio 0.041*** 0.041*** 0.043*** -0.003 -0.003 -0.010***
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)

Liquidity Ratio -0.005*** -0.005*** -0.006*** -0.117*** -0.118*** -0.117***

(0.001) (0.001) (0.001) (0.003) (0.003) (0.003)

Size 0.205*** 0.204*** 0.225*** -0.329*** -0.331*** -0.363***

(0.006) (0.006) (0.006) (0.017) (0.017) (0.017)

NPL Ratio 0.189*** 0.190*** 0.188*** -0.864*** -0.862*** -0.831***

(0.012) (0.012) (0.012) (0.039) (0.039) (0.039)

ROA -0.038** -0.033* -0.083*** -1.088*** -1.078*** -0.945***

(0.019) (0.019) (0.020) (0.049) (0.049) (0.051)

Foreign Funding Ratio -0.006*** -0.006*** -0.007*** 0.005*** 0.005*** 0.007***

(0.000) (0.000) (0.001) (0.001) (0.001) (0.001)

FX Loan Share 0.001*** 0.001*** -0.000 0.020*** 0.020*** 0.024***

(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)

Herfindahl by Industry 0.001*** 0.001*** 0.000 -0.013*** -0.013*** -0.012***

(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)

Strength of Relationship 0.015 0.016 0.115*** 0.178*** 0.182*** 0.200***

(0.027) (0.028) (0.017) (0.064) (0.064) (0.059)

# of banking relationship >1 Yes Yes Yes Yes Yes Yes

Firm FE Yes Yes -- Yes Yes --

Currency FE No Yes -- No Yes --

Firm x Currency FE No No Yes No No Yes

Observations 493,489 493,489 487,285 326,279 326,279 320,182

R-squared 0.412 0.413 0.420 0.436 0.436 0.451

Log change in the outcome variable of a loan 

from a bank with 1 std. higher ex-ante -9.07 -9.18 -9.00 11.29 11.20 9.90

exposure to risky FX borrowers (in %)

Notes: The dependent variable is the (i) log change in the remaining maturity (in months) (columns (1) to (3),

or (ii) log change in the collateral coverage ratio (columns (4) to (6)); of loans extended by bank b to firm f in

currency c from December 2017 to December 2018. For (ii), we focus on loans with a collateral coverage ratio

greater than zero. "Exposure to Risky FX Borrowers" denotes bank-level weighted average of short-term net

open FX position to-total assets ratio of firms that the bank is working with in December 2017. As before, all

control variables are measured ex ante (December 2017). "Yes" indicates that corresponding fixed effects are

included. "No" indicates that corresponding fixed effects are not included. "--" indicates that corresponding

fixed effects are already absorbed by a wider set of fixed effects or not applicable. Standard errors are

clustered at the firm level, and given in parentheses. *** Significant at 1%, ** significant at 5%, and *

significant at 10%.

Dependent Variable: Log change in maturity Log change in collateral ratio
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Table 6: Mechanism

Set of Firms:
(1) (2) (3) (4) (5) (6)

Firm Net Open FX Position 0.012*** 0.012*** 0.010** 0.028*** 0.028*** 0.018***
(0.002) (0.002) (0.004) (0.002) (0.002) (0.003)

Firm Exposure to Risky FX Borrowers -0.000 0.001 0.001 0.001
(Firm's W. Aveg. Bank Exposure to Risky FX Borrowers) (0.001) (0.001) (0.002) (0.002)

Firm Size 0.003*** 0.001
(0.001) (0.001)

Firm Leverage Ratio 0.004*** 0.006***
(0.001) (0.001)

Exporter Firm -0.002 -0.015***
(0.004) (0.002)

Industry-City Fixed Effects Yes Yes Yes Yes Yes Yes
Observations 73,130 73,130 73,130 249,120 249,120 249,120
R-squared 0.081 0.081 0.081 0.052 0.053 0.053

Probability of future default of a firm f 
with 1 std. higher net open FX position 0.31 0.31 0.26 0.76 0.76 0.49

Probability of future default of a firm f 
working with banks with 1 std. higher exposure 0.08 0.08
to risky FX borrowers
Notes: The dependent variable is a dummy variable that takes a value 1 if the firm f defaults on at least one bank loan during 
the period January 2018-December 2018, and 0 otherwise. Baseline Sample corresponds to firms present in the baseline 
intensive margin analyses (Table 2, column (5)), and Large Sample includes all firms that have at least one banking 
relationship in December 2017. "Firm Net Open FX Position" is firm short term net open FX position, divided by total assets: 
((Short-Term FX Creditsf,Dec'17-Export Revenuesf,17)/Total Assetsf,17). "Firm Exposure to Risky FX Borrowers" denotes the firm's 
exposure to other firms' riskiness through their banking partners. "Firm Size" is the log of firm's total assets, "Firm Leverage 
Ratio" denotes the firm's total debt normalized with total assets and "Exporter Firm" is the indicator variable that takes 1 if the 
firm is an exporter and 0 oterwise. All right-hand-side variables are measured at December 2017. "Yes" indicates that 
corresponding fixed effects is included. Standard errors are clustered at industry and city level and given in parantheses.*** 
Significant at 1%, ** significant at 5%, and * significant at 10%.

Dependent Variable:

Baseline Sample Large Sample

Probability of Future Loan Default                                                                                                                                                          
(over the next 12 months)
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Table 7: Mechanism: Further Evidence 

 

(1) (2) (3) (4) (5) (6) (7) (8)

Exposure to Risky FX Borrowers -0.879*** -0.254*** 0.263*** 0.103*** -0.398*** -0.106*** 0.479*** -0.105*

(0.024) (0.026) (0.009) (0.009) (0.022) (0.024) (0.048) (0.054)

Δ NPL Ratio -0.118*** 0.045*** -0.135*** 0.193***

(0.006) (0.003) (0.005) (0.015)

Δ Capital Adequacy Ratio -2.197*** 0.487*** -0.464*** 1.621***

(0.047) (0.018) (0.042) (0.054)

Capital Adequacy Ratio 0.041*** -0.004** 0.006*** 0.017*** 0.042*** 0.029*** -0.005** 0.013***

(0.001) (0.002) (0.000) (0.001) (0.001) (0.001) (0.002) (0.002)

Liquidity Ratio -0.021*** 0.011*** 0.005*** -0.006*** -0.006*** 0.023*** -0.117*** -0.163***

(0.001) (0.002) (0.000) (0.001) (0.001) (0.001) (0.003) (0.004)

Size 0.203*** -0.122*** -0.069*** 0.021*** 0.210*** 0.041*** -0.343*** -0.075***

(0.007) (0.011) (0.003) (0.005) (0.006) (0.009) (0.016) (0.024)

NPL Ratio 0.159*** -0.106*** -0.149*** -0.069*** 0.186*** -0.005 -0.853*** -0.507***

(0.011) (0.014) (0.005) (0.005) (0.012) (0.013) (0.039) (0.047)

ROA 0.159*** 0.423*** -0.239*** -0.332*** -0.055*** 0.184*** -1.030*** -1.212***

(0.022) (0.024) (0.009) (0.012) (0.020) (0.020) (0.050) (0.041)

Foreign Funding Ratio -0.014*** -0.015*** -0.003*** -0.003*** -0.007*** -0.006*** 0.005*** -0.001

(0.001) (0.001) (0.000) (0.000) (0.001) (0.001) (0.001) (0.001)

FX Loan Share 0.032 0.367*** -0.040** -0.173*** 0.100** 0.459*** 2.117*** 2.047***

(0.052) (0.054) (0.019) (0.024) (0.046) (0.046) (0.101) (0.094)

Herfindahl by Industry 0.004*** 0.020*** 0.000** -0.004*** 0.001** 0.006*** -0.012*** -0.026***

(0.001) (0.001) (0.000) (0.000) (0.000) (0.001) (0.001) (0.001)

Strength of Relationship 0.010 -0.071*** -0.006 0.020*** 0.009 -0.051*** 0.200*** 0.375***

(0.026) (0.013) (0.005) (0.008) (0.023) (0.006) (0.064) (0.069)

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes

Observations 517,251 516,350 498,641 497,771 486,439 485,559 319,430 318,716

R-squared 0.435 0.443 0.502 0.510 0.416 0.420 0.438 0.448

Log change in the outcome variable of a bank 

with 1 std. higher ex-ante exposure to -19.69 -5.69 5.89 2.31 -8.92 -2.37 10.73 -2.24

risky FX borrowers (in %)

Notes: "Yes" indicates that corresponding fixed effects are included. "No" indicates that corresponding fixed effects are not included. 

"--" indicates that corresponding fixed effects are already absorbed by a wider set of fixed effects or not applicable. Standard errors 

are clustered at the firm level, and given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.

Outcome Variable: Volume Interest Rate Maturity Collateral Ratio
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Table 12: Financial Spillovers Lead to Adverse Real Effects: Link

Level Regressions- Upstream Propagation

(1) (2)

Customer's Net Open FX Position -0.025*** -0.023***
(0.006) (0.006)

Customer's Exposure to Risky FX Borrowers -0.003***
(0.001)

Customer's Firm Size -0.004*** -0.005***
(0.001) (0.001)

Customer's Firm Leverage Ratio -0.045*** -0.045***
(0.005) (0.005)

Customer's Exporter Firm 0.030*** 0.030***
(0.005) (0.005)

Supplier Fixed Effects Yes Yes
Supplier's Industry-City Fixed Effects Yes Yes
Customer's Industry-City Fixed Effects Yes Yes
Observations 2,012,854 2,012,854
R-squared 0.113 0.113
Change in the dependent variable for firm f …

… with 1 std. higher weighted average NOP of -0.82 -0.75
customer firms

… with 1 std. higher customer bank Exposure -0.68
to Risky FX Borrowers 

Upstream Propagation

Dependent Variable:
∆ log(sales from supplier to 

customer)

Notes: "Customers' Net Open FX Position" is the weighted average NOP of customers of a
firm. "Customers' Exposure to Risky FX Borrowers" is the firm-level weighted average of
customer firms' Bank Exposure to Risky FX Borrowers. "Yes" indicates that corresponding
fixed effects is included. Standard errors are double clustered at supplier and customer firm
level, and are given in parentheses.*** Significant at 1%, ** significant at 5%, and *
significant at 10%.
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Table 13: Financial Spillovers Lead to Adverse Real Effects: Link

Level Regressions- Downstream Propagation

(1) (2)

Supplier's Net Open FX Position -0.005 -0.004
(0.007) (0.007)

Supplier's Exposure to Risky FX Borrowers -0.001
(0.001)

Supplier's Firm Size -0.002 -0.002
(0.001) (0.002)

Supplier's Firm Leverage Ratio -0.028*** -0.028***
(0.009) (0.009)

Supplier's Exporter Firm -0.003 -0.003
(0.004) (0.004)

Customer Fixed Effects Yes Yes
Supplier's Industry-City Fixed Effects Yes Yes
Customer's Industry-City Fixed Effects Yes Yes
Observations 2,020,002 2,020,002
R-squared 0.136 0.136
Change in the dependent variable for firm f …

… with 1 std. higher weighted average NOP of -0.14 -0.11
supplier firms

… with 1 std. higher supplier bank Exposure -0.20
to Risky FX Borrowers 

Notes: "Suppliers' Net Open FX Position" is the weighted average NOP of suppliers
of a firm. "Suppliers' Exposure to Risky FX Borrowers" is the firm-level weighted
average of supplier firms' Bank Exposure to Risky FX Borrowers. "Yes" indicates
that corresponding fixed effects is included. Standard errors are double clustered at
supplier and customer firm level, and are given in parentheses.*** Significant at 1%,
** significant at 5%, and * significant at 10%.

Downstream Propagation

Dependent Variable:
∆ log(sales from supplier 

to customer)
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Table 14: Extensive Margin 

 

Dependent Variable: New Lending Termination

(1) (2)

Exposure to Risky FX Borrowers -0.505*** 0.366***

(0.021) (0.008)

Capital Adequacy Ratio -0.008*** -0.031***
(0.001) (0.000)

Liquidity Ratio -0.002*** -0.008***

(0.000) (0.000)

Size 0.054*** -0.085***

(0.005) (0.003)

NPL Ratio 0.013 0.002

(0.010) (0.003)

ROA 0.140*** 0.027***

(0.015) (0.008)

Foreign Funding Ratio -0.009*** 0.009***

(0.000) (0.000)

FX Loan Share 0.627*** -0.036*

(0.027) (0.022)

Herfindahl by Industry -0.004*** 0.013***

(0.000) (0.000)

Strength of Relationship -0.019

(0.018)

Firm FE Yes Yes

Observations 355,005 887,184

R-squared 0.580 0.517

Probability of the outcome variable for a bank 

with 1 std. higher ex-ante exposure to -11.31 8.20

risky FX borrowers (in %)

Notes: New Lending is the probability of a bank establishing a new lending

relationship with a firm that the bank has not been previously working with. Termination 

is the probability of a bank terminating an existing relationship with a firm. All control

variables are measured ex ante (December 2017). "Yes" indicates that corresponding

fixed effects is included. "--" indicates that corresponding fixed effects are already

absorbed by a wider set of fixed effects or not applicable. Standard errors are clustered

at firm level, and given in parentheses. *** Significant at 1%, ** significant at 5%, and *

significant at 10%.
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Appendix

Table A.1: Mechanism: Foreign Firms

Dependent Variable: Probability of Future Loan Default                                                                                                                                                          
(over the next 12 months)

Firm Net Open FX Position 0.018***
(0.003)

Foreign Firm -0.035***
(0.012)

Firm Net Open FX Position * Foreign Firm -0.088
(0.079)

Firm Exposure to Risky FX Borrowers 0.000
(0.002)

Firm Exposure to Risky FX Borrowers * Foreign Firm 0.004
(0.013)

Firm Size 0.000
(0.001)

Firm Leverage Ratio 0.006***
(0.001)

Exporter Firm -0.015***
(0.002)

Industry-City Fixed Effects Yes
Observations 249,120
R-squared 0.053

Probability of future default of a foreign firm  
compared to a domestically-owned firm (in %) -3.50

Probability of future default of a firm  
with 1 std. higher NOP -2.38
for foreign vs domestically-owned firm
Notes: Foreign firm is a dummy variable taking a value 1 if the firm is owned by a foreign entity, 0 otherwise.  "Yes" 
indicates that corresponding fixed effects is included. Standard errors are clustered at industry and city level and 
given in parantheses.*** Significant at 1%, ** significant at 5%, and * significant at 10%.
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