Essays on Banking, International Finance and

Monetary Policy

Eda Giilsen

TESI DOCTORAL UPF / Year 2020

THESIS SUPERVISORS:
Fernando Broner and José-Luis Peydr6

Department of Economics and Business

Universitat
upf Pompeu Fabra

Barcelona







To my parents and my sisters

iii






Acknowledgements

I am deeply grateful to my supervisors Fernando Broner and José-Luis
Peydr¢ for their guidance, encouragement and belief in me throughout
my studies at the UPE Fernando Broner has always given me good advice
and his sharp comments helped me to improve my research significantly.
I owe a large debt of gratitude to José-Luis Peydré. This thesis would not
have been possible without him. I have been very lucky to have the op-
portunity to work closely with him both as a research assistant and as a
co-author, which proved to be an invaluable learning experience.

I am also indebted to Salih Fendoglu, with whom I worked on the first
and second chapters of this thesis. I benefited a lot from our discussions
which provided me with valuable insight and intuition. I am also thankful
for his friendship and support.

I thank Marta Araque for her constant help and patience. I also want
to thank my colleagues at the PhD programme, with whom we shared the
ups and downs of PhD life, and exchanged many ideas related to both
course-work and research, especially Jenny Chan, Sebastian Diz, Derrick
Kanngiesser, and Yimei Zou. I am grateful to Miige Tekin for her friends-
hip and support.

I'am grateful to Central Bank of Turkey for allowing me to use the exce-
llent datasets for my research. I am indebted to my colleagues at Central
Bank of Turkey, especially Hande Kiigiik, Burcu Giircihan, and Pinar Ozlii,
for their support and belief in me.

Lastly, I dedicate this work to my parents, Emin and Sati, and my sis-
ters, Zehra Ece and Esra, in thanks for their love, support and patience

through my life.






Abstract

This thesis contributes to the empirical literature that analyses the link

between banking, international finance and monetary policy. It studies
several micro-level supervisory databases, each crucial for identification.
The first chapter shows that global liquidity limits the effectiveness of lo-
cal monetary policy on credit markets. The mechanism is via a bank carry
trade in international markets when local monetary policy tightens. The
second chapter shows that unhedged foreign currency debt entails a risk
that permeates the economy, not only affecting firms holding unhedged
foreign currency debt adversely, but also other firms connected to foreign
currency indebted firms. Firms connected to foreign-currency indebted
firms experience binding tightening in bank credit supply, lower firm-to-
firm trade, and more adverse real outcomes. The third chapter shows
that forward guidance policies of Fed and ECB have spillovers in emerg-
ing markets’ credit cycles. The mechanism is via banks’ foreign currency

cross-border liabilities.
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Resumen

Esta tesis contribuye a la literatura empirica que analiza el vinculo en-

tre banca, finanzas internacionales y politica monetaria. Estudia varias
bases de datos de supervision a nivel micro, cada una de las cuales es
crucial para la identificacion. El primer capitulo muestra que la liquidez
global limita la efectividad de la politica monetaria local en los mercados
crediticios. El mecanismo es a través de un carry trade bancario en los
mercados internacionales cuando la politica monetaria local se endure-
ce. El segundo capitulo muestra que la deuda en moneda extranjera sin
cobertura conlleva un riesgo que permea la economia, no solo afectando
negativamente a las empresas que tienen deuda en moneda extranjera
sin cobertura, sino también a otras empresas vinculadas a empresas en-
deudadas en moneda extranjera. Las empresas conectadas con empres-
as endeudadas en moneda extranjera experimentan un endurecimiento
vinculante en la oferta de crédito bancario, un menor comercio entre em-
presas y resultados mads adversos. El tercer capitulo muestra que las es-
trategias de forward guidance por parte de la Fed y el BCE tienen efectos
de contagio en los ciclos crediticios de los mercados emergentes. El me-
canismo es a través de los pasivos transfronterizos en moneda extranjera

de los bancos.
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Preface

This thesis contributes to the empirical literature that analyses the link

between banking, international finance and monetary policy. It studies
several micro-level supervisory databases, each crucial for identification.
The first chapter shows that global liquidity limits the effectiveness of lo-
cal monetary policy on credit markets. The mechanism is via a bank carry
trade in international markets when local monetary policy tightens. For
identification, it exploits global (VIX, U.S. monetary policy) shocks and
loan-level data —the credit and international interbank registers— from
a large emerging market, Turkey. Softer global liquidity conditions atten-
uate the pass-through of local monetary policy tightening on loan rates,
especially for banks with more access to international wholesale markets.
Effects are also important for other credit margins and for risk-taking, e.g.

riskier borrowers in FX loans or defaults.

The second chapter shows that unhedged foreign currency debt en-
tails a risk that permeates the economy, not only affecting firms hold-
ing unhedged foreign currency debt adversely, but also other firms con-
nected to foreign currency indebted firms. For identification, it uses su-
pervisory transaction-level databases from Turkey, a large emerging mar-
ket economy with one of the highest level of corporate foreign currency

debt, and exploit the sharp Turkish lira depreciation in mid-2018. It stud-

ies and identifies two channels: banklending channel and customer/supplier

relationships. Firms connected to foreign-currency indebted firms ex-
perience binding tightening in bank credit supply (lower volume, higher
loan rate, lower loan maturity and higher collateral coverage), lower firm-
to-firm trade, and more adverse real outcomes such as lower investment
and employment. A significant portion of the observed drop in invest-
ment and employment following the currency depreciation is due to such

linkages.
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The third chapter shows that forward guidance policies of Fed and

ECB have spillovers in emerging markets’ credit cycles. The mechanism
isviabanks’ foreign currency cross-border liabilities. For identification, it
uses Turkish supervisory data sets —the credit and international interbank
registers— and exploits monetary policy expectation shocks for Fed and
ECB, as proxies for forward guidance policies. International spillovers of
Fed forward guidance policies are stronger than ECB. Tightening expec-
tations for Fed policy contract the supply of credit by banks in Turkey, es-
pecially for banks that have more US dollar cross border liabilities. Effects
are also important for other credit margins and induce strong firm-level

real effects.
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Chapter 1

GLOBAL LIQUIDITY AND
IMPAIRMENT OF LOCAL
MONETARY POLICY

joint with Salih Fendoglu (International Monetary Fund) and José-Luis
Peydr6 (Imperial College London, Universitat Pompeu Fabra-ICREA-CREI-
Barcelona GSE, CEPR)

1.1 Introduction

The last few decades have witnessed a dramatic increase in international
financial integration. Global external assets have reached almost 200% of
the world GDP (Lane and Milesi-Ferretti, 2017), international bank claims
have massively risen (Cetorelli and Goldberg, 2012a), especially in dollars
(Ivashina, Scharfstein, and Stein, 2015; IMF, 2019b) with global factors
gaining further traction in affecting domestic financial conditions (IMF,
2017). Global risk aversion —as proxied by VIX- or US monetary policy
are key drivers of the global financial cycle that moves local credit cycles
(Miranda-Agrippino and Rey, 2015; Bruno and Shin, 2015; Albagli, Ce-
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ballos, Claro, and Romero, 2019). These developments feed into a lively

academic and policy debate over to what extent local monetary policy
can steer their local credit conditions, even in countries without fixed ex-
change rates (Rey, 2013; Fischer, 2014; Rajan, 2014; Obstfeld, 2015; Fed-
eral Reserve Jackson Hole, 2019). Despite growing academic and policy
interest on this debate, well-identified empirical evidence (and the asso-

ciated mechanisms) is scant.

In this paper, we analyze whether (and if so, why) the transmission of
local monetary policy on credit markets is impaired by the global finan-
cial cycle. For identification, we exploit global liquidity shocks in con-
junction with administrative supervisory datasets from a large emerging
market, Turkey. Differently from most central bank registers around the
world, which do not have loan-level rates for corporate loans nor com-
plete transaction level data from international wholesale funding, we ex-
ploit loan-level data both from the credit register —tracking all loans to
firms by Turkish banks, with information on both loan interest rates and
volume- and the International Interbank Market Register —providing trans-
actionlevel information on the universe of cross-border borrowing by Turk-
ish banks from global lenders, with also information on loan price and

volume.

Briefly summarized, our robust results show that softer global liquid-
ity conditions —proxied by lower VIX or softer US monetary policy- atten-
uate the pass-through of local monetary policy tightening on loan rates,
with stronger attenuation effects for banks that borrow ex-ante more from
international wholesale markets. The reduction in the effectiveness oflo-
cal monetary policy is also important for other credit margins and there
are key bank risk-taking effects —especially for riskier borrowers in foreign-
currency (FX) loans, and with substantial higher ex-post defaults. The

mechanism at work is via a carry trade by domestic banks from interna-
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1

tional wholesale funding markets." Therefore, higher risk-taking takes
place both on the liabilities and assets side of the bank balance sheet,
stemming from foreign currency borrowing from global banks and soft-
ening oflocal loan conditions —a phenomenon that is relatively more pro-
nounced among riskier borrowers.

Following the seminal contribution by Rey (2013), several papers (that
we discuss in the literature review) have argued that the global financial
cycle may limit the transmission of local monetary policy on local credit
markets. As far as we are aware of, our paper is the first that provides
causal empirical evidence on this widely-celebrated debate —especially
based on complete, administrative micro-datasets, exogenous shocks, and
the mechanisms behind-. Our main contribution to the academic liter-
ature (and to the policy debate) is to show that global liquidity limits the
effectiveness oflocal monetary policy on credit markets, even via domes-
tic banks in local currency lending, and we uncover the mechanism be-
hind such result. Consistently with recent theoretical insights, we high-
light how interest rate differentials drive carry-trade flows on the global
wholesale market for banks’ financing, thereby reducing the effectiveness
oflocal monetary policy transmission into credit dynamics, especially the
pass-through to loan rates.

The remaining part of this Introduction is divided into two parts. First,
we provide a detailed preview of the paper. Second, we discuss the related
literature and its contrast with our paper.

Preview of the paper. We analyze whether global liquidity conditions

affect the degree oflocal monetary policy transmission to local credit mar-

'When local monetary conditions tighten, borrowing in foreign currency becomes
relatively cheaper (violations of the covered interest rate parity allow profitable arbi-
trage, also through an investment of such funds in domestic lending). Turkey, like other
emerging markets, is characterized by violations of the covered interest parity —which
makes cheaper (though riskier) to borrow in dollars in wholesale markets. Related evi-
dence is discussed below.



kets, notably the pass-through to loan rates, as well as the risk-taking

channel of monetary policy, includinglocal loans in foreign currency, and
the potential mechanism —via domestic banks’ carry trade from global

lenders in foreign currency in the international wholesale market.

Turkey provides an excellent laboratory to explore the nexus between
global liquidity and local monetary policy transmission. First, the bank-
ing sector is the main provider of funding for firms (with other sources
playing a negligible role), and Turkey is a large emerging market econ-
omy subject to foreign shocks, as it has large current account deficits and
hence depends on global finance. Second, Turkey has two matched ad-
ministrative, supervisory datasets crucial to tackle our questions: the Credit

Register and the International Interbank Market Register.

We exploit the Credit Register (CR) of Turkey, that provides extensive
information on virtually all loans granted by all banks operating in Turkey.
By exploiting the CR, we overcome a key identification challenge -namely;,
that global liquidity and local monetary conditions affect at the same time
borrower (firm) and lender (bank) balance sheet conditions. By using

firmxtime fixed effects in loan-level regressions, we focus on within-firm

variations in credit conditions across differently exposed banks (as in Khwaja

and Mian, 2008; Jimenez, Ongena, Peydro, and Saurina, 2014). Impor-
tantly, the Turkish CR has loan-level interest rates, different from most
credit registers owned by central banks around the world and crucial for
our question. As in Baskaya, di Giovanni, Kalemli-Ozcan, Peydro, and
Ulu (2017), our analysis focuses on domestic banks, as they are especially
impacted by local monetary conditions, and have a more difficult access
to global funds relatively to foreign banks.? Moreover, domestic banks

rely significantly on cross-border foreign currency funds. Their non-core

2Results are similar if we include foreign banks. Results are also similar if we use all
firms and/or not firm fixed effects.



foreign-currency liabilities are 114% of their capital (13% of their asset

size), and such liabilities move in tandem with global liquidity conditions

(Figure 1.1).

To identify the underlying mechanism, we exploit a new register, the

International Interbank Market Register (IIMR), which provides transaction-

level information on the universe of domestic banks’ cross border bor-
rowing from global lenders (banks and other financial intermediaries).
For example, a tighter local monetary policy (or softer global liquidity
conditions) may render cross-border borrowing less costly for domes-
tic banks; in turn, domestic banks, particularly the ones with higher ex-
ante foreign-currency liabilities, may demand more funds from abroad
(a bank carry trade), eventually affecting the degree of monetary policy
transmission. IIMR contains the following information at the transac-
tion level: interest rate charged, volume, maturity, date of origination,
currency of denomination, unique identifiers for the borrower (domes-
tic bank) and the lender (global bank), and the country where the head-
quarter of the lender resides. Therefore, by exploiting the highly granu-
lar IIMR, we can identify the mechanism by absorbing international lig-
uidity supply-side effects by considering within-global-bank variations to
Turkish banks’ cross-border credit demand. Moreover, we match the two
supervisory registers with supervisory bank balance sheets and income

statements.

For global liquidity shocks, we use the VIX (a proxy of global risk aver-
sion) as our benchmark global liquidity indicator following the large strand
of literature that takes the VIX as a historically strong and robust factor
that reflects the global financial cycle.> Moreover, given that international

spillovers originating from the US monetary policy have received special

3See, e.g., Forbes and Warnock (2012), Fratzscher (2012), Miranda-Agrippino and Rey
(2015), Bruno and Shin (2015), di Giovanni et al. (2018), among many others.

5



interest in the literature and policy circles, and owing to the fact that the

US dollar plays a key role in global financial markets,* we also use the
Federal Reserve’s balance sheet size (or the US monetary base (Morais,
Peydro, Roldan-Pena, and Ruiz-Ortega, 2019)), the shadow Federal Funds
rate (Wu and Xia, 2016) and US monetary policy surprises (Gertler and
Karadi, 2015; Jarocinski and Karadi, 2019).

Our results are as follows. First, we show that banks with higher ac-
cess to global liquidity (proxied by higher ex-ante degree of reliance on
foreign-currency wholesale non-core funding) raise their loan rates to
local firms significantly less following a local monetary policy tighten-
ing. The effect is not only statistically significant but also economically
large. After a 100-basis-points tightening in the local monetary policy
rate, banks at the 3”¢ quartile of non-core foreign currency liabilities-
to-total-assets ratio (which we call for brevity as globally-funded or high
foreign funding domestic banks) raise their loan rate on a similar type
of loan to a given firm by 39 basis points less (compared to banks at the
157 quartile). This estimated effect is economically sizeable as the aver-
age within-firm standard deviation of loan rates, which corresponds to
our level of identification, is 206 basis points. Not only do we control for
firmxtime fixed effects in the benchmark regressions, but we also control
for other characteristics which are important for the bank lending chan-
nel of monetary policy, notably bank capital, liquidity and size (Kashyap
and Stein, 2000; Jimenez, Ongena, Peydro, and Saurina, 2012). Interest-
ingly, the estimated coefficient is statistically identical if we do not control
for any firm, bank or loan control compared to saturating the regression

with observable controls and many different sets of fixed effects (that in-

4 See, e.g., Rey (2013), Ivashina, Scharfstein, and Stein (2015), Hofmann, Shim, and
Shin (2017), Buch, Bussiere, and Hills (2018), IMF (2019b), Morais, Peydro, Roldan-Pena,
and Ruiz-Ortega (2019), Albagli, Ceballos, Claro, and Romero (2019) and Brdauning and
Ivashina (2020).



creases the R-squared by almost 60 percentage points), thereby suggest-

ing that our main variables of interest are exogenous to the firm balance
sheet channel (demand) and other bank supply mechanisms (Altonji, El-
der, and Taber, 2005; Oster, 2019).

Second, and more importantly, we find that softer global liquidity con-
ditions directly weaken the transmission of alocal monetary policy tight-
ening. In particular, we find that softer global liquidity conditions lead
ex-ante more globally-funded domestic banks to raise their loan rates
significantly less after a local monetary policy tightening. The result is
robust across all proxies for global liquidity conditions. Economically,
when there is a reduction in VIX of one standard deviation, banks that ex-
ante rely more on foreign funding set 57 basis points lower loan rate for
a given firm following a 100-basis-points local monetary policy tighten-
ing.> We obtain similar results when we consider higher Federal Reserve
balance sheet size, higher US monetary base, lower US shadow interest
rate, or unexpected easing in the US monetary policy as alternative indi-
cators of softer global liquidity conditions (the economic impacts are 44,
46, 40, and 50 basis points given a one-standard-deviation easing in the

respective global liquidity variable).

Our findings also point to overall laxer credit standards by globally-
funded banks. Following a local monetary policy tightening, banks with
higher ex-ante foreign funding reduce their supply of credit less mildly,
are more likely to extend longer term credit, and are less likely to ask for
collateral, with these effects being stronger when global liquidity condi-
tions are softer. That is, not only there is a reduction in the pass-through

toloanrates but also to other credit terms. Effects are nonetheless stronger

5By banks that rely more on foreign funding, we mean banks at the 3”4 quartile of the
distribution of non-core foreign-currency liabilities-to-total assets ratio (which is 16.42)
compared to banks at the 157 quartile (8.99). The results are economically stronger when
we focus on loans at the origination (newly originated loans).
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for loan interest rates than for other credit margins.

Third, we document that the global liquidity channel spurs banks’ risk-
taking (even after a local monetary policy tightening). When global liq-
uidity conditions are softer, the increase in loan rates by globally-funded
domestic banks is lower for ex-ante riskier (than safer) borrowers in FX
loans (by 5 to 10 basis points after a 100-basis-points local monetary pol-
icy tightening), with stronger results for newly-originated loans.® More-
over, firms that were granted a loan from a globally-funded domestic bank
when global liquidity conditions are softer are 32% more likely to default
over the following year (after a local monetary policy tightening, com-
pared to average probability of future default); effects are even stronger
among foreign-currency borrowers, whose probability of default increases
by a factor of 42% relative to the average. In addition, riskier firms are
more likely to switch to globally-funded banks after a local monetary pol-
icy tightening.

Finally, we explore the mechanism driving our results. Controlling for
global bank (supply side) effects (by includinglender-bank-headquarter’s
countryxtime or lender-bankxtime fixed effects), we find that globally-
funded domesticbanks perform a carry trade following a local policy tight-
ening. In particular, domestic banks with higher ex-ante foreign funding-
to-total assets ratio raise their foreign-currency wholesale borrowing from
abroad by 1% more following a 100-basis-points tightening in the local
monetary policy. Equally importantly, following a local monetary policy
tightening, banks with higher foreign funding tap cheap foreign currency

funding to earn higher yield on Turkish assets.” In particular, the interest

6For Turkish lira loans, we also find differential risk-taking effects though less robust
statistically than for FX loans.

“In the case of the Turkish Lira, systematic deviations from covered interest rate par-
ity (CIRP) happened throughout most of our sample. Indeed, Du and Schreger (2016)
compare 5-year government bonds yields for US and Turkey from 2005 to 2015 and
find that they reflect substantial departures from CIRP. Similarly, Duran and Kiigiiksarag

8



differential that they face, the spread between average domestic interest

rates (on Turkish domestic currency treasury bills) and the transaction-
level cross-border borrowing rate rises (by 5 basis points), with stronger
effects when the VIX is lower (by an additional 7 basis points increase in
the spread if the VIXis lower by one standard deviation), following a tight-
ening in the local monetary policy (by 100 basis points).

In sum,® when there is a tightening of local monetary policy in an en-
vironment of soft global financial conditions, globally-funded domestic
banks take more risk in their liabilities by borrowing more from foreign fi-
nancial institutions in foreign currency, and also by softening more their
local lending conditions —especially a weaker pass-through to loan rates—
and even more to ex-ante riskier borrowers or in FX loans, with substan-
tial higher ex-post loan defaults.

Literature Review. In a seminal contribution, Rey (2013) argues that
global risk appetite — affecting liquidity conditions and asset prices across
the world - drives cross-border flows and therefore may impair the ef-
fectiveness of local monetary policy also in countries with a floating ex-
change rate —thus breaking the traditional Mundellian trilemma. Other
authors have taken a more nuanced view (Obstfeld, 2015; Han and Wei,
2018; Obstfeld, Ostry, and Qureshi, 2019), but while they underline the

additional autonomy granted by a flexible exchange rate, they still argue

(2012) reject the CIRP condition focusing on government bonds yields across different
maturities along the period from 2008-2012. Hong et al. (2019) include Turkey in a sam-
ple of emerging markets for studying the impact of shocks to the cross-currency basis,
a common metric for proxying departures from CIRP. We also find similar effects in our
sample (not reported). Du and Schreger (2016) and Hong et al. (2019) equally provide
evidence against CIRP for other emerging economies. Violations of CIRP takes place
also within advanced economies, as shown also by, among the others, Borio et al. (2016)
and Du et al. (2018).

80ur results are robust to, e.g., studying alternative time horizons for firm loan de-
fault to gauge ex-ante or ex-post firm riskiness, using estimated residuals from a Taylor-
type rule for the local monetary policy rate, or policy asymmetries (splitting the sample
into local policy tightening vs. easing episodes). Effects are in general stronger for tight-
ening (vs. easing) of local monetary policy.



that global liquidity conditions may affect domestic credit dynamics. In

general, the notion that financial globalization may hinder the ability of
central bankers to control domestic financial conditions has also gained

traction among policy-makers (IMF, 2012, 2017).

The existing literature, however, offers little causal empirical evidence
based on rich administrative supervisory datasets, thereby document-
ing the extent of the influence of global liquidity on the effectiveness of
local monetary policy, and the mechanisms behind. Several studies docu-
ment the spillovers from global financial centers onto local credit dynam-
ics (e.g. loannidou, Ongena, and Peydro, 2015; Buch, Bussiere, and Hills,
2018), often focusing on the transmitting role of multinational banks (Ce-
torelli and Goldberg, 2012b; Temesvary, Ongena, and Owen, 2018; Morais,
Peydro, Roldan-Pena, and Ruiz-Ortega, 2019). We contribute by showing
how global liquidity conditions impair the transmission of local mone-
tary policy. In fact, we find that banks with higher reliance on wholesale
funding in foreign currency exhibit a lower pass-through of variations in
local policy rates to their borrowers, and —crucially— this phenomenon

heightens during periods of loose global liquidity.

One important and innovative aspect of our study is that even banks
with a purely domestic focus in lending are equally responsible for this
result and hence for the transmission of international liquidity shocks.
Traditionally, attention in the literature has rested predominantly on for-
eign banks (see, among the others, Giannetti and Laeven, 2012; Schnabl,
2012; Aiyar, Calomiris, Hooley, Korniyenko, and Wieladek, 2014; Cortés
and Strahan, 2017; Morais, Peydro, Roldan-Pena, and Ruiz-Ortega, 2019)

and investment funds (Jotikasthira, Lundblad, and Ramadorai, 2012).

Moreover, we uncover a mechanism which relies on banks’ carry-trading
cheap foreign currency financing with (relatively more) expensive domes-

tic lending- either in local or in foreign currency. The carry trade is espe-
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cially profitable following a local monetary tightening (and more so after

aloosening of global liquidity stance), since they both imply a widening of
the interest differential between Turkey and global markets. Covered in-
terest rate parity (CIRP) violations, in turn, open the space for rewarding
arbitrage also in the case of almost fully-hedged carry, which is likely to
be the predominant case as banks normally hedge their foreign currency
exposures (Ivashina, Scharfstein, and Stein, 2015; Brduning and Ivashina,
2017). The carry-trade mechanism in our paper relates to a recent model
by Cavallino and Sandri (2018) —whereby carry-trade capital flows can
generate unintended expansionary effects following a local policy rate
hike. Also, our findings are consistent with cross-country evidence in
Avdjiev, Du, Koch, and Shin (2019), who find that, in accordance with the
strength and sign of deviations from CIRP, cross-border bank flows in US
dollars expand (diminish) after a depreciation (appreciation) of the US
dollar (see also Avdjiev, Koch, McGuire, and von Peter, 2018). Relative
to these papers, using complete supervisory data for each international
transaction, we follow each step involved in banks’ carry trade and high-
light the potential relevance of the global interbank market in driving the

observed cross-country patterns.®

The associated risk-taking via higher global funding in wholesale mar-
kets and the stronger effects among riskier foreign currency borrowers
link our paper to a relatively large body of literature on the risk-taking
channel of monetary policy (see Fishburn and Porter, 1976; Borio and
Zhu, 2008; Adrian and Shin, 2010; Allen and Rogoff, 2011; Maddaloni and
Peydro, 2011; Diamond and Rajan, 2012; Dell’Ariccia and Marquez, 2013;

91n a similar fashion, Allayannis, Brown, and Klapper (2003) and Bruno and Shin
(2017) show that large and listed corporations from emerging economies exploit the in-
terestrate differential (relatively to US) when determining the currency structure of their
debt. Our analysis of the universe of loans for Turkey shows, however, that shocks to the
relative cost of foreign/local currency debt are passed through to nearly all companies
thanks to banks’ intermediation.
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Jimenez, Ongena, Peydro, and Saurina, 2014; Dell’Ariccia, Laeven, and

Marquez, 2014; Dell’Ariccia, Laeven, and Suarez, 2017; Di Maggio and
Kacperczyk, 2017). We contribute to this literature by proposing a new
carry-trade based mechanism with different results than the analyses of
the risk-taking channel without considering the international dimension.
Different from the papers that do not analyze the international dimen-
sion (where they find low monetary policy rates increase risk-taking), we
find that higher local monetary policy rates increase bank risk-taking both
in assets (ex-ante softer lending conditions including pass-through, in-
crease in riskier FX loans, and higher ex-post defaults) and in liabilities
(higher borrowing from the international wholesale markets, which is a
more fragile source of funding, in foreign currency). Finally, other authors
(including Houston, Lin, and Ma, 2012; Ongena, Popov, and Udell, 2013)
have focused on the ability of global financial institutions to arbitrage lo-
cal banking regulation. Our study shows that integration in the global
interbank market allows financial institutions —irrespectively of their ge-
ographical reach in lending- to partly bypass a local monetary tightening
with domestic lending. A globalized interbank market allows therefore fi-
nancial institutions to arbitrage not only regulation and supervision, but
also macroeconomic policy.

The paper proceeds as follows. Section 1.2 presents the data, our em-
pirical strategy, as well as variable definitions and summary statistics.
Section 1.3 presents the main findings, including robustness analyses.

Section 1.4 briefly concludes.
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1.2 Data and Empirical Strategy

1.2.1 Data

The Credit Register of Turkey (CR) provides extensive details on all corpo-
rate loans granted by all banks operating in Turkey. The data is collected
by the Banking Regulation and Supervision Agency (BRSA), the authority
in charge of supervising the Turkish banking system. Banks have to re-
port outstanding loans at a transaction level monthly to the BRSA. In ad-
dition to theloan outstanding and unique identifiers for the borrower and
the lender, the CR includes loan-level interest rate (absent in most credit
registers), currency of denomination, whether the loan is collateralized
or not, loan origination and termination dates, and a variable indicating
whether the loan is non-performing (90 days overdue). We aggregate the
CR at a bank-firm loan-type level for each month.!°

We confine our interest to domestic (locally-owned) deposit-taking
banks, banks for which one could expect a strong degree of local mon-
etary policy transmission. This is not restrictive since such banks extend
over 80% of total bank credit in Turkey over our sample period. More-
over, foreign banks’ use of global funds may simply reflect headquarter-
affiliate adjustments (Cetorelli and Goldberg, 2012a), and thus, may not
bereadily interpreted as reliance on global liquidity. We therefore exclude
foreign banks in our estimations.!! To avoid data management issues due
to large size, we focus on firms tracked by the Central Bank of the Repub-

lic of Turkey (CBRT) to monitor developments in the non-financial cor-

10In particular, we first classify loans as domestic vs. foreign currency denominated
loans, short- (<1 year) vs. long-term (>1 year) loans, and collateralized vs. non-
collateralized loans. In total, we then have 8 loan types. Afterwards, we calculate bank-
firm- loan-type level average loan rate at a given month using corresponding loan vol-
umes as weights (i.e., interest rates attached to smaller loans receive lower weights).

UThe results are robust to including foreign banks in the estimation (available upon
request).
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porate sector.!? In total, we have 19 domestic (locally-owned) deposit-

taking banks, 21,323 firms -that work with at least two banks-, 795,548

firm-month observations, and 8 loan types (domestic vs. foreign cur-
rency, short- vs. long-term, collateralized vs. non-collateralized).

Our second database, which we exploit to uncover the underlying mech-
anism driving our results, is the International Interbank Market Regis-
ter IIMR). The IIMR provides transaction-level details on the universe of
domestic banks’ cross border borrowing. In particular, for each transac-
tion, the database provides the volume, interest rate charged, date of orig-
ination and termination, currency of denomination, unique identifiers
for the borrower (domestic bank) and the global lender, and the lender’s
headquarter’s country of residence. Similar to the CR, the frequency of
the IIMR is monthly. There are two banks that do not borrow from inter-
national wholesale markets (i.e., they are fully domestically funded, and
hence appear in CR but not in the IIMR). These banks provide less than
1% of domestic banking sector credits. Over our sample period, (globally-
funded) domestic banks borrow in US dollars (64%) or Euros (35%),3
from a total of 659 global lenders (banks and other financial intermedi-
aries) from 91 countries (with the majority being Euro-area (41%) or US
headquartered (23%)), with significant variation in foreign borrowing.

Finally, for bank controls —that we discuss below—, we use supervisory

12The CBRT tracks this relatively large sample of firms to monitor developments in
the whole non-financial corporate sector and provide the public with comprehensive
and systematic information. This database aggregated at the (NACE4) sector level
is publicly available at https://www.tcmb.gov.tr/wps/wcm/connect /EN/
TCMB+EN/Main+Menu/Statistics/Real+Sector+Statistics/Company+
Accounts/.

13Domestic banks borrow from abroad in Turkish lira (TRY) as well (constituting on
average about 8% of total cross-border loans). So, the shares of US dollars and Euros in
Turkish banks’ cross-border borrowing are based on non-TRY loans. We did not include
cross-border TRY loans in our estimations, since the vast majority of cross-border TRY
loans are provided by Turkish banks’ affiliates abroad (to their headquarters at home),
which in part reflect affiliate-headquarter adjustments (not necessarily reflecting a re-
sponse to a local policy tightening).
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datasets on monthly bank balance sheets and income statements, ob-

tained from Banking Regulation and Supervision Agency. By using unique
bank identifiers (common across the databases), we match the bank con-
trols with the transaction-level Credit Register and International Inter-

bank Market Register.

1.2.2 Empirical Strategy

Our empirical strategy includes the following ingredients: First, we ex-
ploit global shocks, proxied by (US-based) VIX or US monetary policy.
Our sample period is from January 2006 to December 2016, that encom-
passes several events that had global repercussions, e.g., the Lehman Broth-
ers’ collapse in September 2008, quantitative easing by advanced econ-
omy central banks, the European debt crisis that started to unfold in early
2010, as well as the aftermath of Bernanke’s taper tantrum in May 2013.
These episodes imply strong variation in VIX and US monetary policy,
which are exogenous to Turkey.

Second, we identify credit supply side effects by exploiting the CR.
Thatis, we study whether banks with different degrees of reliance on global
liquidity differ in their pricing of a similar type of loan to a given firm
in a given period following a change in the local monetary policy rate.
To do so, we exploit the micro-level credit registry data and absorb any
variation in unobserved borrower-specific characteristics by including
firmxmonth fixed effects and focus on firms with multiple banking re-
lationships (Khwaja and Mian, 2008).14

14Note that we apply it to loan rates (not just volumes, and also to maturity and col-
lateral). Nevertheless, later we discuss possible limitations of this widely used identi-
fication strategy, and conduct additional analyses (results are nevertheless robust to
not including firm fixed effects or to all firms in the CR). Moreover, if banks with dif-
ferent degrees of reliance on global liquidity systematically work with firms with differ-
ent characteristics, that may confound our results. However, as we report in Table 1.12,
bank loan portfolio characteristics (based on weighted average characteristics of firms
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Third, we horserace bank reliance on global liquidity with bank capi-

tal, liquidity, and size, key bank variables that are shown in the literature
to be reflecting banks’ ability to insulate their loan portfolios following
changes in market liquidity. For instance, one could expect smaller, less
liquid banks (Kashyap and Stein, 1995, 2000), or weakly capitalized banks
(Jimenez, Ongena, Peydro, and Saurina, 2012, 2014) to be less able to in-
sulate their loan portfolios from changes in monetary policy, and in turn,
reflect monetary policy decisions more strongly to their clients. Along
these lines, we horserace ex-ante bank reliance on global liquidity with
these key bank variables in levels and in all possible interaction terms

(e.g., with local monetary policy or global shocks).

Fourth, we take changes in the local monetary policy rate conditional
on domestic macroeconomic conditions. In particular, we control for do-
mestic macroeconomic variables that are typical in monetary policy re-
action functions for small open economies: a proxy for the GDP growth,
inflation, and change in the real exchange rate. Macroeconomic con-
trols are included exhaustively, in levels and in interactions with bank for-
eign funding, capital, liquidity, and size, and if applicable, with firm risk.
By controlling for macroeconomic variables exhaustively, we also take
into account the fact that banks may differ in how they reflect changes
in macroeconomic conditions onto their loan rates. In later sections, we
use estimated residuals from a Taylor-type rule instead of using changes

in the local monetary policy rate.

Fifth, we employ weighted least squares with the natural logarithm of

loan volumes being used as weights, that is, smaller loans receive lower

present in the bank loan portfolio) are economically or statistically weakly related to the
bank reliance on global liquidity (the (absolute levels of) cross-correlations vary from
0.04 to 0.16). Importantly, Altonji, Elder, and Taber (2005) and Oster (2019) test results
discussed in the Introduction and Empirical Results suggest that our main variables of
interest are exogenous.
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weights.!® If applicable, we include month of-the-year dummy variables

(11 in total) to account for possible seasonal effects (if not already ab-
sorbed by other set of fixed effects). Lastly, we double cluster standard
errors at the bank-firm pair and month level, to take into account possible
dependence in residuals for a given bank-firm pair across time and also
across all loans by all banks for a given month (Petersen, 2009; Cameron,
Gelbach, and Miller, 2011).

Finally, to show the mechanism, we then use the transaction-level data
on domestic banks’ cross-border borrowing exploiting the IIMR. We fol-
low a similar empirical strategy, yet this time we identify the demand side
from Turkish banks by absorbing supply-side effects from global banks.
Namely, we saturate the model with global (lender) bank’s headquarter
countryxmonth or global (lender) bankxmonth fixed effects to control
for the supply side of liquidity by global lenders. Our question boils down
to whether domestic banks with higher ex-ante reliance on global liquid-
ity demand more funds from abroad and tap cheaper foreign funds to
earn higher yields on domestic assets following a local monetary policy
tightening, and whether softer global liquidity conditions make these ef-

fects stronger.

Global Liquidity and Local Monetary Policy Transmission

We first study whether banks with higher reliance on foreign funding raise
their loan rates differently following a local monetary policy tightening.
In the most saturated version, our benchmark model, the empirical equa-

tion is structured as follows:

15The results are strongly robust, and in essence numerically stronger, when we use
unweighted least squares.
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where i} ¢, ;, the dependentvariable, is the interest rate on aloan at month
t provided by bank b to firm f of a loan of type a. By loan type, we
specifically mean the currency of denomination, maturity (short- or long-
term) and collateral (collateralized or non-collateralized) property of the

loan.!6

AM P, our key policy variable, is the monthly change in the local mon-
etary policy rate. M acros are domestic macroeconomic variables typi-

cal in small open economy monetary policy rules: annual growth in in-

16We use the level of the loan rate, as opposed to its change, since about % of the loans
granted over our sample period are newly originated (for which a new loan book is reg-
istered, and one cannot have a change in the loan rate). We define a loan as newly orig-
inated if it has a unique bank-firm—(loan-type)—(origination-date)—(termination-date),
and we take the first observation of the life cycle of a loan. We do not discard ‘newly
originated’ loans, since they presumably provide a sharper picture on the policy rate
pass-through, as opposed to previously originated loans (e.g., credit lines) that poten-
tially adjust slowly in response to monetary policy changes (and some potentially be-
yond our 3-month horizon). Indeed, when we focus solely on newly originated loans,
our results are in general stronger (discussed in the next section). The results are qual-
itatively robust to using change in the loan rate as our dependent variable (available
upon request), but we do lose significant number of observations. Note also that given
our set of fixed effects, basically we analyze changes of loan rates.

18



dustrial production index —as a proxy for GDP growth—, annual CPI in-

flation, and monthly change in the real effective exchange rate —where
an increase means a real domestic currency appreciation-.!” We include
one-to-three lags of AM P as it might take time for the monetary policy
to affect banks’ overall funding conditions and loan prices (see Kashyap
and Stein, 2000). In line with the lag specification for the monetary policy
rate, one-to-three lags of Macros are included in the estimation. More-
over, as for the AM P, Macros are interacted with bank foreign funding
ratio, capital ratio, liquidity ratio, and size.

Our focus variable is the interaction of bank reliance on global lig-
uidity (i.e., ex-ante foreign funding ratio, defined as non-core foreign-
currency liabilities-to-total assets ratio) with the change in the local mon-
etary policy rate. Our main coefficient of interest is therefore Zi:l fBs. In
particular, we test whether banks with higher foreign funding ratio raise
their loan rates less following a local monetary tightening, i.e., Z‘Z’:l Bs <

018

Up are the bank fixed effects, controlling for unobserved time-invariant
bank characteristics. v, denote firmxmonth fixed effects, absorbing
all observed and unobserved firm-level heterogeneity, and are therefore

key to identify different bank pricing. ¢, are the loan-type fixed effects,

7@ stands for tensor product. Note that, for specifications that include firmxmonth
fixed effects (v 1) the levels of AM P are naturally dropped from the model.

18Eurther controls are as follows: .#¢,; denotes "Herfindahl by bank", -by how much
bank b extends credit to firm f to finance its activity in the sector i as a share of total
bank credits granted to that sector (to proxy for the bank’s business experience in the
sector, sectoral competition that the bank faces, or to take into account the possibility
that banks with higher reliance on foreign funding may systematically be concentrated
in some sectors)-. &, ¢ captures the strength of the bank-firm relationship, proxied by
the share of bank b creditin total bank credit of firm f over the previous 12 months prior
to borrowing from bank b at . We include the strength of the bank-firm relationship, as
itmay serve as an implicit contract between the parties and potentially affect observable
contractual terms (Berger and Udell, 1995; Bharath, Dahiya, Saunders, and Srinivasan,
2011; Gambacorta and Mistrulli, 2014). Interestingly, none of the controls affect our
results (see Empirical Results section).
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namely, currency, maturity and collateral types (separately or in com-

bination, i.e., currencyxmaturityxcollateral). Bank controls include the
level of foreign funding ratio, capital ratio, liquidity ratio, size, nonper-
forming loans ratio, and return-on-assets. Importantly, we also show the
results without any control whatsoever to check whether particular con-
trols change the results (and hence are correlated with our main variables
of interest).

Next, we explore whether softer global liquidity conditions attenuate
local monetary policy transmission. To do so, we extend equation (1.1)
by incorporating measures of global liquidity conditions into the picture.

Namely, we estimate

3
ibfar :ZﬁsAMPt—s * Foreign Funding Ratioj, ,_ +...

s=1

3
+

s=1
3
+
s=1

+CONTROLS +pup+ Ve +Ca+Ehfar (1.2)

where Global Liquidity Indicator is the log of the VIX (measured at the
beginning of ¢) as the baseline. For robustness, we use the (log of) Fed-
eral Reserve balance sheet size, the (log of) the US monetary base, the
shadow Federal funds rate (Wu and Xia, 2016),'® or US monetary policy

surprises (Jarocinski and Karadi, 2019).2° Our focus variable is the triple

1E’Studying a multi-factor shadow rate term structure model, Wu and Xia (2016) esti-
mate a shadow measure for the Fed monetary policy stance, including the period after
the funds rate hits the zero-lower bound in July 2009. Using a simple factor-augmented
vector autoregression, they show that their proposed shadow federal funds rate exhibits
similar dynamic correlations with key macro variables since July 2009 as the federal
funds rate did in the data prior to the Great Recession.

20Using a Bayesian structural vector autoregression and high-frequency financial
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interaction of changes in local monetary rate, bank foreign funding ra-

tio, and global liquidity indicator. Our main coefficient of interest is then
Z:;):l 0. For instance, if a lower VIX impairs local monetary policy tight-
ening, we would expect Zizl 6s>0.

A natural concern related to equation (1.2) would be the possibility of
local monetary policy responding directly to global liquidity indicators.
To mitigate such endogeneity, we measure the global liquidity indicators
at the current month ¢ (whereas changes in the local monetary policy
rate are lagged). Moreover, to avoid the possibility that a loan is granted
before the observed Global Liquidity Indicator within month ¢, we use
beginning of the month values for global liquidity indicators.?! Also, we
later use estimated residuals from a Taylor-type monetary policy rule that
additionally includes the VIX —and aggregate credit growth (for reasons to

be discussed more in detail in the robustness section).

CONTROLS include all the variables in the equation (1.1), and ad-
ditionally include bank capital ratio, liquidity ratio, and size in double
interaction with the global liquidity indicator, in triple interactions with
global liquidity indicator and local monetary policy changes (AM P), and
in triple interactions with global liquidity indicator and domestic macroe-

conomic variables (Macros).

In later sections, we use (i) the log of loan volume, and indicator vari-
ables for (ii) maturity and (iii) collateral property of a loan, as alternative
dependent variables (at the very same level of disaggregation). For ma-

turity, we define an indicator variable that is equal to 1 if the loan is short

market surprises around monetary policy announcements, Jarocinski and Karadi (2019)
estimate policy rate shocks for the Fed and the ECB —that controls for the information
content of policy announcements.

211 particular, we use the opening value of the VIX at the first day of the month ¢, the
latest weekly value for Fed balance sheet size or US monetary base at month ¢ —1. For
shadow Federal Funds rate, we use the monthly average (for ¢). For US monetary policy
shocks, we use the sum of shocks up to and including ¢.
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term (<1 year), and 0 otherwise. For collateral, we similarly define an in-

dicator variable, that is equal to 1 if the loan is non-collateralized, and 0
otherwise.

To analyze risk-taking, we first estimate equation (1.2) separately for
the subsample of firms that we define as “riskier” and for the remaining
set of firms (that we define as “safer”). We label a firm as riskier if the firm
had any non-performing loans (which are 90 days overdue) during the 3-
year-period prior to borrowing, and safer otherwise.?? Since recent non-
performance might also be relevant for banks, we also assess shorter past
horizons, 1- and 2-years, as well as study a longer horizon, i.e., 4 years. To
corroborate bank risk taking, we also explore future firm loan defaults,
not just simply ex-ante riskier firms.

For further evidence, we also introduce ex-ante firm riskiness explic-

itly in our estimation equation (by including the indicator variable for

firm ex-ante riskiness —that takes a value 1 if firm f isriskier, and 0 otherwise—

in interaction with changes in the local monetary policy and bank for-
eign funding ratio), and further, evaluate the results for high vs. low VIX
episodes. Finally, we also test the robustness of our risk-taking results
to focusing on newly originated loans, as well as explore whether riskier
firms are different than safer firms in the probability of switching to high

foreign funding banks following a local monetary policy tightening.

Mechanism: Carry Trade

Intuitively, following alocal monetary policy tightening, cross-border bor-
rowing may become more favorable compared to local funding particu-
larly for banks with higher reliance on foreign funding, potentially due to

amilder increase in foreign compared to local borrowing costs, and given

22Using past loan default information (credit history) for ex-ante riskiness is widely
used in the literature (see, e.g., Jimenez, Ongena, Peydro, and Saurina, 2014), and we
essentially follow this route.
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the violation of the covered interest rate parity that we discussed in the

Introduction. In turn, these banks may demand more funds from abroad
after a local monetary policy tightening (a carry trade).

Our estimation is structured as follows:

3
Ypge,r = Z asAM P;_¢ xForeign Funding Ratioy, , ¢ + ...

s=1
3
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where Y}, gc,t is (i) the change in (log) volume of cross-border borrowing of
domestic bank b from global bank g in currency ¢ from ¢ —3 to ¢; (ii) the
change in the associated cross-border borrowing rate from ¢ —3 to t; or
(iii) the interest differential (the difference between the average domestic
currency Turkish treasury yields (averaging across all maturities)?® and
cross-border borrowing rate of domestic bank b from global bank g in
currency c at t.

To control for the supply side effects, we saturate the model with global
bank’s headquarter countryxmonth fixed effects, and in the most satu-
rated specification, global bankxmonth fixed effects (£, ;). These fixed
effects soak up any variation in common global factors (e.g., the VIX), ex-
ternal macroeconomic factors, e.g., the role of US macro fundamentals
for the case of Bank of America or J.P. Morgan Chase or Germany’s macro
fundamentals for Commerzbank lending to a Turkish bank, or for the
most saturated specification, supply-side factors for a given global bank.

CONTROLS are (i) domestic bank controls (same as in the baseline

Z3We obtain domestic currency Turkish treasury yields from the yield curve estimated
by Bloomberg. The estimated yields are reported for 3 months, 6 months, and 1, 2, 3, 4,
5,7,8,9, and 10 years (time-to-maturity).
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regression, equation (1.1)); (ii) domestic macro controls in interaction

with domestic bank variables; and (iii) the strength of the global bank-

domestic bank relationship (which, like above, proxied by the share of

loans granted by the global bank to the domestic bankin total cross-border
loans the domestic bank has). £, denote currency-type fixed effects (US

dollars or Euros). Same as above, we also control for unobserved domes-

tic bank characteristics by including domestic bank fixed effects (uy).

Our coefficient of interest is ¢ = Zi:l a;. A positive and significant a
in the most saturated specification implies that, among domestic banks
that borrow from the same global bank in the same month in the same
currency, more globally-funded banks increase their demand for foreign
wholesale funds more (and enjoy a higher foreign interest differential)
following a local policy tightening.

In later analyses, we also explore whether these effects get stronger
when the VIX is lower (by including the interaction of changes in the local
policy rate and bank foreign funding ratio with the log of the VIX, and
controlling for domestic macro controls in the triple interactions, as in

equation (1.2)).

1.2.3 Definitions and Summary Statistics

Table 3.1 provides detailed definitions and the summary statistics of the
variables used in the empirical analyses. Our key dependent variable is
the loan interest rate, expressed in annual percentage terms, of a certain
loan type provided by a bank to a firm. In some of our analyses, we focus
on domestic currency (TRY) and foreign currency (FX) loans separately.
Within-firm standard deviation of loan rates, which corresponds to our
level of identification, has an average of 206 basis points. Corresponding
statistics for domestic-currency and foreign-currency loan rates are 248

and 82 basis points, respectively. In some of our analyses, we also use
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(log) volume of a loan, and indicator variables for maturity or collateral

property of a loan as alternative dependent variables.

To proxy for global liquidity conditions, we use several indicators (each
one at a time): We use the (log of) VIX as the baseline, given the extant
literature showing that the global capital flows and local credit cycles co-
move strongly with the VIX. For robustness, we use the (log of) Federal
reserve assets (or the (log of) US monetary base (Morais et al., 2019)) to
capture US unconventional monetary policy, the shadow Federal funds
rate (Wu and Xia, 2016) or US monetary policy surprises (Jarocinski and
Karadi, 2019) to capture both conventional and unconventional US mon-
etary policy (where the latter reflect unexpected changes in the US mon-

etary policy based on financial market surprises).

Figure 1.1 plots the evolution of global liquidity indicators (against do-
mestic banks’ foreign-currency non-core liabilities). On average, when
global liquidity conditions are softer (from mid 2009 to mid 2011 due to
Fed QE1/QE2, or from 2012 to late 2013 due to Fed QE3), we observe a
higher growth in banks’ non-core borrowing from abroad. When global
liquidity conditions are tighter (e.g., from Lehman’s collapse (late 2008)
to mid 2009, or from late 2013 onwards due to Bernanke’s Taper Tantrum
and the Fed’s winding down the QEs), we observe a decline in banks’ non-

core borrowing from abroad.

Our key policy variable is the monthly change in the weighted average
cost of liquidity provided by the central bank to the banking system, i.e.,
the effective central bank funding rate. We use the official rates until the
end of 2010 and the effective funding rate afterwards. The Central Bank
of Turkey has implemented a multiple interest rate framework after end-
2010 (Basci and Kara, 2011), and the effective rate is the relevant measure
of policy stance. Figure 1.2 presents how the monetary policy rate has
evolved after 2006.
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The key bank variables are foreign funding ratio, capital ratio, liquidity

ratio, and size.?* Foreign funding ratio is defined as the ratio of non-core
foreign-currency liabilities to total assets.?®> For convenience in interpret-
ing the results and reporting the economic impacts, we label a bank as a
‘bank with a high degree of reliance on global liquidity’ if the bank is at
the third quartile (16.42%), and as a ‘bank with a low degree of reliance
on global liquidity’, if the bank is at the first quartile (8.99%) of the distri-

bution of foreign funding ratio.

1.3 Empirical Results

1.3.1 Global Liquidity and Local Monetary Policy Trans-
mission

Table 1.2 presents the first set of baseline results. We start with the least

saturated specification that includes solely the change in the local mon-

24Capital ratio is defined as the ratio of bank equity capital to total assets. It reflects
the intensity of agency problems that banks face in times of financial stress, and in this
regard, the ease at which banks can raise external funds (Holmstrom and Tirole, 1997;
Gertler and Karadi, 2011; Gertler and Kiyotaki, 2010). Following the related literature,
we use the book value of equity, and thus, our measure is the inverse of a pure lever-
age ratio (for a similar measure, see also Jimenez et al., 2012, 2014). Similar as above,
we label a bank as ‘strongly capitalized, if the bank is at the third quartile (13.09%), and
as ‘weakly capitalized,, if the bank is at the first quartile (9.87%). Following Kashyap and
Stein (2000), liquidity ratio is defined as the ratio of liquid assets (the sum of cash, receiv-
ables from the central bank, interbank money market and reverse repo transactions) to
total assets. On average, banks hold 28.7 percent of their assets in liquid assets, a value
substantially higher than generally reported for banks in mature markets. Moreover, rel-
atively liquid banks (the third quartile) hold about 34.2% of their assets as liquid, while
for less liquid banks, this ratio attains 20.65%. Size is the natural logarithm of total as-
sets. Similar as to above, we use the quartiles to label a bank as large (the 3rd quartile)
or small (the 1st quartile). The remaining bank variables are nonperforming loans ratio
(the ratio of loans that are overdue 90 days to total loans), return-on-assets (pre-tax net
profit to total assets), and at the bank-sector level, Herfindahl by bank (a bank’s total
credits to a sector as a share of total bank credits granted to that sector).

25Non-core foreign currency (FX) liabilities is the sum of FX payables to banks, FX
payables to money and securities markets, FX funds from repo transactions and net FX
securities issued.
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etary rate and its interaction with banks’ foreign funding ratio, as well as

the level of foreign funding ratio, with no controls or fixed effects (col-
umn 1). The estimated coefficient for the interaction term lays out our
initial key effect: banks that ex-ante rely more on foreign funding raise
their loan rates significantly less following a local monetary policy tight-
ening. Economically, following a 100 basis-points increase in the local
policy rate (in cumulative terms over the preceding 3 months), a bank
at the 3"¢ quartile of foreign funding ratio raises its loan rate by 43 basis
points less (compared to a bank at the 1°? quartile). This estimated effect
is sizeable given that average within-firm standard deviation of loan rates

is 206 basis points.

We then successively saturate our model. We control for "Herfindahl
by bank", the strength of the bank-firm relationship, and absorb time-
invariant bank characteristics —by including bank fixed effects— (column
2), and additionally control for time-invariant firm characteristics by in-
cluding firm fixed effects— (column 3). Our key result remains intact and

numerically very similar.

In column (4), we then saturate the model with loan-type fixed effects
(currency, maturity and collateral-type fixed effects), and control for do-
mestic macroeconomic variables in levels and in interaction with bank
capital, liquidity and size, as well as horse-race banks’ reliance on for-
eign funding with these bank variables. We find that banks’ reliance on
foreign funding stands is relatively more important for the local policy
rate pass-through than bank capital, liquidity or size. For instance, while
a globally-funded domestic bank raises its loan rate by 42 basis points
less following a 100-basis-points increase in the local policy rate, the es-
timated effects for well-capitalized, more liquid or larger banks are much
smaller in magnitude (7, 5, and 0.4 basis points, respectively) and statis-

tically not significant in most cases.
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In column (5), we saturate the model with firmxmonth fixed effects.

Column (6) is the most saturated specification that additionally controls
for loan-types —currency x maturity x collateral fixed effects—. Results
show that banks with higher foreign funding set their loan rates by 39 ba-
sis points less for a given firm in a given period following a cumulative

100-basis-points increase in the local monetary policy rate.

Importantly, the estimated coefficient is statistically identical if we do
not control for any firm, bank or loan control compared to saturating the
regression with observable controls and many different sets of fixed ef-
fects (increasing the R-squared by almost 60 percentage points), thereby
suggesting that our main variables of interest are exogenous to the firm
balance sheet channel (demand) and other bank supply mechanisms (Al-
tonji et al., 2005; Oster, 2019). Formally, we test for the relevance of poten-
tial omitted variable bias following Oster (2019). Oster (2019) shows that
coefficient stability may be a sufficiently good indicator of limited omit-
ted variable bias, only if changes in the estimated coefficient are scaled by

the change in the R-squared when controls are included. She shows that

bias-adjusted treatment effect, approximated by * ~ f—& [ B— /3] %ﬁ“f’ﬁ

converges in probability to the true treatment effect; in our notation, j
and R are the bias-unadjusted estimated coefficient and the R-squared
from the model with larger controls, respectively. On the other hand,
B and R are the estimated coefficient and the R-squared from the sim-
plest model. Finally, 0 captures the degree of self-selection into the treat-
ment along unobservables —as a multiple of the observed degree of self-
selection along observables— and R, is the R-squared from the hypo-
thetical regression that entails zero omitted variable bias. We follow the
standard test parametrization proposed by Oster (2019) and fix 6 = 1 and
Ryax = 1.3R. We compute a bound for our coefficient of interest un-

der the assumptions that self-selection along unobservables has compa-
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rable intensity as along observables and that R,,,, is sufficiently large.

We compare column (1) with our most saturated specification, column
(6). The estimated bound for the treatment coefficient,[§, 8*], is [-0.157,-
0.151], which safely excludes zero. We therefore reject that the effect of
banks’ reliance on foreign funding on local policy rate transmission is

driven by omitted variable bias.?®

We then extend our model by additionally including the interaction of
bank foreign funding (and other key bank variables) with the VIX (Table
1.3). The estimated coefficient for the interaction of bank foreign funding
with the VIX implies that a lower VIX pushes banks with ex-ante higher
foreign funding to set lower loan rates for a given firm (column 1). Al-
though the estimated effect is not statistically significant at conventional
levels, its significance is marginally higher than 10%.2” More importantly
for the question of our paper, in column (2), we explore whether global
liquidity conditions affect local monetary policy transmission. To do so,
we introduce a triple interaction, the interaction of bank foreign funding,
changes in local policy rate, and the log of the VIX. We find that softer
global liquidity conditions attenuate the transmission of a local mone-
tary policy tightening, and the channel works through banks with higher
reliance on foreign funding. Numerically, following a cumulative 100 ba-
sis points increase in the local monetary policy rate, banks with higher
foreign funding raise their loan rates by 57 basis points less when the VIX

is reduced by one standard deviation.?®

26We also evaluated the bound for the treatment effect at much more conservative
values for 6 and Ry, . For R, as high as 1, and/or even for implausibly much high
values for 6 (up to 6 = 26), we continue to find that the bound excludes zero.

27Nonetheless, this effect will start to matter when we introduce firm riskiness and
currency of denomination of loans, as we show below.

28We show many robustness to these results, e.g., Table 1.4. Results are also simi-
lar to using key bank variables (including bank foreign funding ratio) measured fixed
at December 2005 (before our sample period begins) or at their sample averages (not
reported).
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In later columns, we study domestic and foreign currency loans sepa-

rately (columns 3 to 8), or saturate the model with firmxcurrencyxmonth
fixed effects (columns 9 to 11). In columns (3) to (5), we focus on domestic
currency denominated loans. Numerically, following a cumulative 100-
basis-points tightening, a bank with higher foreign funding sets 75 basis
points lower rates for domestic currency loans for a given firm when the
VIX is lower by one standard deviation. This effect seems sizeable given
that average within-firm standard deviation of domestic currency loan
rates is 248 basis points. In columns (6) to (8), we then turn our focus
to foreign currency denominated loans. Evaluating the estimated coef-
ficient for the respective triple interaction, we find that following a cu-
mulative 100-basis-points tightening, a bank with higher foreign funding
sets 13 basis points lower rates for foreign currency loans for a given firm
when the VIX is lower by one standard deviation. This effect seems eco-
nomically relevant given that average within-firm standard deviation of
foreign currency loan rates is only 82 basis points.

A concern related to focusing on domestic and foreign-currency loans
separatelyis that firms that are granted domestic currency loans and those
that are granted foreign currency loans may be intrinsically different, or
that domestic and foreign currency loans may differ, e.g., in their matu-
rity or collateral properties.?” In this regard, we now exploit within firm-
currency-month variation (and continue saturating the model with col-
lateral and maturity fixed effects). Our previous results are strongly ro-
bust. Following a 100-basis-points tightening in the local monetary pol-
icy, banks with a higher degree of reliance on global liquidity raise their

loan rate for a given firm in a particular currency by 59 basis points less

2Domestic currency loans are on average shorter term and more likely to be non-
collateralized compared to foreign currency loans. In particular, the share of short-term
(< 1year) loansin totalloans is 76% for domestic currency loans and 27% for foreign cur-
rency loans, and the share of non-collateralized loans in total loans is 25% for domestic
currency loans and 21% for foreign currency loans.
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when global liquidity conditions are softer.

Alternative Indicators for Global Liquidity

Irrespectively of the considered indicator for global liquidity, we find
that softer global liquidity conditions attenuate the transmission of a lo-
cal policy tightening (Table 1.4). For ease of comparison, column (1) repli-
cates the baseline specification that uses the VIX. Column (2) shows that
easier US unconventional monetary policy attenuates the transmission
of tighter local monetary policy. Numerically, a one standard deviation
increase in the (log of) Fed’s balance sheet size makes domestic banks
with higher foreign funding raise their loan rates by 44 basis points less
after a cumulative 100 basis points tightening in the local monetary pol-
icy rate. We obtain similar results when we consider an increase in the US
monetary base, a decrease in the shadow Federal Funds rate, or a nega-
tive US monetary policy shock (the economic impacts are 46, 40 and 50

basis points, respectively).
Other Loan Terms: Volume, Maturity, Collateral

We also explore other dimension of credit, i.e., volume, maturity or
collateral, as softening of other credit margins are also important for the
effectiveness of local monetary policy. For instance, a lower loan rate by
high foreign funding banks may be accompanied with a lower supply of
credit, or such banks may extend shorter maturity loans or ask for collat-
eral for compensation. Table 1.5 shows that this is not the case.

On the contrary, following a local monetary policy tightening, banks
with higher foreign funding raise their supply of credit more (or decrease
their credit supply less strongly) (column 1), are more likely to extend
longer term credit (column 2), and are less likely to extend collateralized
loan (column 3), if global liquidity conditions are softer.

Taken together, these findings point to a consistent picture: softer global
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liquidity conditions lead banks with relatively higher ex-ante foreign fund-

ing to soften their credit standards (relative to banks with lower foreign
funding) following a local monetary policy tightening. Results are never-

theless stronger for the pass-through to loan rates than to other margins.

1.3.2 Global Liquidity and the Risk-Taking Channel of Lo-
cal Monetary Policy

We provide several results in different tables to analyze risk-taking associ-
ated to global liquidity and local monetary policy. Table 1.6 presents the
initial results. In this table, we re-estimate our previous specifications for
riskier and safer firms separately. In column (1), we study how banks with
higher foreign funding set their loan rates for a given riskier firm follow-
ing changes in monetary policy or global liquidity conditions (as given by
the interaction of bank foreign funding ratio with changes in local mon-
etary policy rate, or with the VIX). In column (2), we then focus on safer
firms. We observe that banks with higher foreign funding set lower rates
for riskier vs. safer firms following a local policy tightening or following
softer global liquidity conditions (comparing columns 1 and 2).

In column (3), we study how global liquidity affects the risk-taking
channel of monetary policy (by introducing the triple interaction of lo-
cal monetary policy changes, bank foreign funding and the VIX). We find
that following a local policy tightening, banks with higher foreign fund-
ing set 65 basis points lower loan rate for a given riskier firm when global
liquidity conditions are softer (column 3). The estimate effect is milder
for safer firms (56 basis points, column 4). However, the difference in
estimated coefficients appears not statistically significant (in the next ta-
ble, we show that the difference is significant for domestic-currency loans

when VIX is above its average, and for foreign-currency loans when VIX
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is below its average).

Inremaining columns, we focus on domestic-currency or foreign-currency

denominated loans separately. Like above, we find that softer global lig-
uidity conditions strengthen bank risk-taking following alocal policy tight-
ening (column 5 vs. 6, and column 7 vs. 8).39 While pricing riskier and
safer firms similarly already hints at banks’ underpricing risk, below we
provide finer inference by introducing firm riskiness into the estimation
equation, with stronger statistical and economic effects.

To provide finer inference, we now introduce ex-ante firm riskiness
explicitly in the estimation equation (Table 1.7). We find that banks with
higher foreign funding set statistically significantly lower rates for riskier
firms following a local monetary policy tightening (numerically by 12 ba-
sis points lower rates, see column 1). The results carry through when we
focus on domestic or foreign currency loans (columns 2 and 3), with eco-
nomically and statistically stronger effects for the latter (note that average
within-firm variation in foreign currency loan rates is much lower than
that of domestic currency loan rates, 82 vs. 248 bpts).

Next, we do the same exercises for periods of high VIX (during which
the VIXis higher than its average over our sample period, i.e., 18.34) or low
VIX (during which the VIXis lower than its average). The results show that
globally-funded banks set statistically significantly lower loan rates for
riskier firms as compared to safer firms following a local monetary policy
tightening. For domestic currency loans by 23 basis points when global
liquidity conditions are tighter (column 5), and for foreign currency loans
by 7 basis points when global liquidity conditions are softer (column 9).

There is also an asymmetry with respect to the global financial cycle, soft-

301n particular, following a 100 basis points policy tightening, banks with higher for-
eign funding set 79 basis points lower loan rate for domestic currency loans to a given
ex-ante riskier firm (versus 75 basis points lower rates for safer firms), and 19 basis points
lower rate for foreign currency loans to a given ex-ante riskier firm (versus 12 basis points
lower rate for safer firms), when global liquidity conditions are softer.
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ening FX loans more when VIXis low, and tightening local currency loans

more when VIX is high.

Loans at the origination (newly originated loans) may offer a sharper
reflection on how banks respond to changes in local monetary policy or
the global liquidity stance. Exploiting the CR which also provides the ex-
act date of origination of each loan, we now study our baseline specifica-
tions for the sub-sample of newly originated loans.

Our results are qualitatively robust, and for some cases, numerically
stronger (Table 1.8), though we lose a great number of loans. Column
(1) shows that globally-funded domestic banks originate a new domestic-
currency loan to a given firm at a cheaper rate (numerically, by setting 62
basis points lower loan rate to a given firm following a 100-basis-points
monetary policy tightening). Such effect is more pronounced when the
VIX is lower (quantitively speaking, by 79 basis points lower rate, see col-
umn 2). Moreover, they set 86 basis points lower rate for riskier firms (col-
umn 3), and by 79 basis points lower rate for safer firms (column 4).

For newly originated foreign currency loans, banks’ differential loan
pricing for riskier compared to safer firms is more pronounced (column 7
vs. 8). Numerically, globally-funded banks set 17 basis points lower rates
when they originate a new foreign currency loan to a given ex-ante riskier
firm (column 7). The estimated effect for safer firms is essentially nil (col-
umn 8).3! These results resonate well with the bank carry-trade channel
that we document below —consisting of globally-funded banks increasing
their non-core borrowing from abroad at comparatively favorable terms
after alocal monetary policy tightening (and more acutely so when global
liqudity conditions are softer).

We also find greater ex-post loan defaults for firms borrowing from

31Moreover, we continue to find that globally-funded banks set lower loan rates (for a
given firm) after a local policy tightening, particularly when the VIX is lower (columns 5
and 6).
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higher foreign funding banks, with stronger effects for foreign-currency

borrowers (Table 1.9). In particular, we study whether a firm that is granted
a loan by a higher foreign funding bank when global liquidity conditions
are softer is more likely to default on a loan at the bank in the near fu-
ture following a local monetary policy tightening. In interpreting the eco-
nomic impacts, we report the probabilities in comparison to the average
probability of future loan default of a firm.

We find that a firm that was granted a loan by a high foreign funding
bank when the VIX is lower is 0.5% more likely to default at the bank in
the following one year after a local monetary policy tightening (which is
economically sizeable, given that the estimated effect is 32% of the aver-
age probability of loan default over the next year, see column 1). We find
a numerically similar result for the 2-year future horizon (0.76%, see col-
umn 2), which is 27% of the average probability of loan default over the
following two years.

We find stronger results for foreign currency borrowers (columns 3
and 4). In particular, a firm that was granted a foreign currency loan
by a high foreign funding bank when the VIX is lower by 1 standard de-
viation is 0.46% more likely to default at the bank in the following one
year —and 0.67% in the following 2 years— after a 100-basis-points local
monetary policy tightening. Comparing these estimated effects with the
average probability of default on foreign-currency loans, the effects ap-
pear sizeable (42% and 35% of the average of respective default probabil-
ities). The effects are smaller for domestic currency borrowers —-reported
in columns 5 and 6-, when assessed against the average probability of

default on domestic-currency loans.>?

32Regarding double interactions, following tighter local monetary policy, firms work-
ing with banks with higher foreign funding are more likely to default in the near future
(as given by the positive estimated coefficient for the interaction of changes in local
monetary policy with bank foreign funding), with stronger results for foreign-currency
compared to domestic-currency borrowers when evaluated compared to the respective
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In sum, our risk taking results are complementary. Following a local

policy tightening, ex-ante riskier firms receive lower loan rates (and expe-
rience milder reduction in credit supply and softer credit terms) by banks
with ex-ante higher foreign funding —and more acutely so for foreign cur-
rency loans and when global liquidity conditions are softer—, and firms
that are granted loans by these banks are more likely to default in the fu-

ture —with stronger effects for foreign currency borrowers-.

Do firms switch from locally-funded to globally-funded banks?

Given our findings that globally-funded domestic banks provide more
loans with lower rates following a local policy tightening, one could also
expect firms to switch from locally-funded to globally-funded domestic
banks after the local policy tightening. To explore this possibility, we ag-

gregate the CR at a firm level and estimate the following model:

3
I(Switching) ¢ , = Z B1,sAM P;_s +a I(Low Foreign Funding Bank; ,_3) + -

s=1

+CONTROLS +¢¢; (1.4)

where [(Switching) I isanindicator variable thatequals 1 iffirm f switches
from working with alow foreign funding bank at £ —3 to abank with a high
foreign funding at £.33 I (Low Foreign Funding Bank f,t—3) is an indicator
variable that equals 1 if the largest bank from which the firm borrows at
month ¢ —3 has foreign funding ratio below the median bank; and 0 oth-

erwise.3*

mean of future default. We find qualitatively similar results for when global liquidity
conditions are tighter (as given by the positive estimated coefficient for the interac-
tion of log(VIX) with bank foreign funding, and evaluating these impacts for foreign-
vs. domestic-currency borrowers).
33Here, we consider the largest bank a firm is working with for each month. By largest
bank, we specifically mean the bank at which the firm has the highest outstanding loan.
34We include the following CON T RO LS along with Morais et al. (2019): log(Number
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Table 1.10 presents the results. We find that firms are on average 2.3%

more likely to switch from banks with low foreign funding to banks with
higher foreign funding after a local policy tightening (column 1). Con-
sistent with our previous results, we also find that riskier firms are more
likely to switch to higher foreign funding banks after the policy tightening
compared to safer firms (3.1% vs. 2.1%, columns 2 to 3). We find quali-
tatively similar results when we control for the change in the (relative)

presence of high foreign funding banks (columns 4 to 6).

1.3.3 Mechanism: Carry Trade

Our findings show strong evidence for bank carry trade following a local
monetary tightening. In particular, we show in Table 1.11 that domes-
tic banks with ex-ante higher foreign funding borrow more from abroad
after a local policy tightening (columns 1 to 2). This effect is strongly ro-
bust to saturating the model successively with supply-side-related fixed
effects (global (Iender) bank’s headquarter countryxmonth fixed effects
(column 1) or global (lender) bankxmonth fixed effects (column 2)). Nu-
merically, a domestic bank with a higher ex-ante foreign funding-to-total
assets ratio raises its foreign currency non-core borrowing from abroad
by 1.04% more following a 100-basis-points tightening in the local mon-

etary policy (column 2). Moreover, more capitalized banks demand less

of Bank Relations), the log value of the number of domestic banks from which the firm
is borrowing in month ¢ —3; log(Maturity), the log value of the average loan maturity
of a firm at month ¢ —3; log(Volume), the log value of the total outstanding amount of
loans of a firm at month ¢ —3. Moreover, we also control for A Presence of High Foreign
Funding Banks, i.e. the (log) change in the number of branches of high foreign funding
banks (those above or equal to the median of foreign funding ratio) in the city that the
firm operates in, relative to the (log) change in the number of branches of low foreign
funding banks (those below the median of foreign funding ratio) in the city, from ¢ —3
to t. We have bank branch-city information starting with January 2007, whereas our
baseline sample period starts from January 2006. So, in columns (4) to (6) where we
control for the change in the relative presence of high foreign funding banks, we have
mildly lower number of observations.

37



funds from abroad, in line with the intuition that such banks may be in

less need of foreign funds after a tighter local monetary policy.

In columns (3) to (4), we further show that banks with higher funding
concurrently face a (small) increase in foreign borrowing costs following
a local policy tightening. This resonates well with the notion that a rise
in demand should lead to a rise in (or at least a non-negative effect on)
prices and confirms that our supply-side controls are well grounded. The
estimated effect is small (and insignificant), suggesting that high foreign
funding banks on average face a nearly perfectly-elastic supply schedule
in foreign wholesale markets after a local policy tightening.

Importantly, banks with higher foreign funding carry-trade cheap for-
eign currency funding with higher-yield domestic assets (columns 5 and
6). The (transaction-level) interest differential that they face, the spread
between average yield on Turkish Treasury bills and the cross-border bor-
rowing rate, rises following a local monetary policy tightening (numeri-
cally by 5 basis points after a 100 basis-points local policy tightening).
This effect gets significantly stronger when the VIX is lower (by an addi-
tional 7 basis points if the VIX is lower by one standard deviation, column
9).35

1.3.4 Further Discussions and Robustness Analyses

Alternative Horizons for Firm Past Loan Default

Our results are robust to using alternative horizons for past loan de-
fault to gauge firm riskiness (Table 1.13). We take shorter horizons, since
more recent performance might also be relevant for banks, and a longer

horizon, i.e., 1, 2, and 4 years. We continue to find that softer global lig-

35Moreover, following a local monetary policy tightening, a lower VIX does not sig-
nificantly affect cross-border volume of borrowing (column 7), yet it lowers the cross-
border borrowing rate (column 8), for banks with high vs. low foreign funding.
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uidity conditions make banks with higher foreign funding raise their loan

rates less for riskier firms following a local policy tightening.

An Alternative Measure of Local Monetary Policy Stance: Policy Rule Resid-

uals

So far, we have used changes in local monetary policy rate and control
for domestic macroeconomic variables that are typical in monetary pol-
icy reaction functions for small open economies (real economic activity,
inflation and real exchange rate). As local monetary policy may directly
respond to global liquidity conditions, and after 2010, financial stability
considerations played a larger role in the setting of local monetary pol-
icy in emerging markets, including Turkey (Kara, 2016; Fendoglu, 2017) ,36
we use residuals from an estimated policy rule. In particular, we regress
policy rate on its own lag, lagged deviation of inflation from its target,
lagged deviations of (log) industrial production index, (log) real exchange
rate, (log) aggregate domestic credit from their respective trends, and the
lagged log of the VIX.3” The estimated policy rule residuals are shown in

Figure 1.3.

Our results are strongly robust to using monetary policy rule residu-
als (Table 1.14). Lower VIX makes banks with higher foreign funding raise
their domestic and foreign currency loan rates significantly less following
a local monetary policy tightening shock (as given by the estimated coef-
ficients for the triple interactions). Moreover, such banks set lower rates
for both riskier and safer firms (with the former receiving comparatively

lower rates).

36Thus, monetary policy may also have responded directly to changes in aggregate
credit, i.e., aggregate credit beyond its effect of real economic activity, inflation or real
exchange rate.

37n calculating the trend, we use Hodrick-Prescott filter with a smoothing parameter
14400 (as typical in monthly frequency data). The results are robust to using expected
GDP growth in the policy rule.
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Asymmetries: Monetary Policy Tightening vs. Easing Episodes and Global

Liquidity

Corroborating our baseline results, softer global liquidity conditions
matter relatively more during episodes of local monetary policy tighten-
ing (Table 1.15). In particular, we re-estimate our baseline findings for
monetary policy tightening and easing episodes separately.>® During a
policy tightening episode and following a 100-basis-points tightening in
the policy rate, banks with higher foreign funding raise their loan rates
less when global liquidity softens, an estimated effect that almost doubles
the baseline finding, and economically, corresponds to about half the av-
erage within-firm standard deviation of loan rates (column 1). For policy
easing episodes, we find a much smaller effect (column 2). The differen-
tial effect, tightening vs. easing episodes, appear stronger for domestic
currency loans (column 3 vs. 4), and not prevalent for foreign currency

loans (column 5 vs. 6).

1.4 Conclusion

Does global liquidity limit the effectiveness of local monetary policy on
credit markets? Our answer is a robust yes, and the mechanism works
through domestic banks’ carry trade in international wholesale markets.
For empirical identification, we exploit global liquidity shocks in con-
junction with administrative supervisory datasets from a large emerging
market, Turkey. We exploit loan-level data both from the credit register
—tracking all loans to firms by Turkish banks, with information on both

loan interest rates and volume— and the International Interbank Market

38We define the tightening episodes as periods during which the change in the policy
rate over the previous 3 months is greater than zero, and easing episodes as periods
during which the change in the policy rate over the previous 3 months is lower than or
equal to zero.
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Register —providing transaction-level information on the universe of cross-

border borrowing by Turkish banks from global lenders, with also infor-

mation on loan price and volume.

We show that softer global liquidity conditions —proxied by lower VIX
or softer US monetary policy- attenuate the pass-through of local mone-
tary policy tightening on loan rates, with stronger attenuation effects for
banks that borrow ex-ante more from international wholesale markets.
The reduction in the effectiveness of local monetary policy is also impor-
tant for other credit margins and there are key bank risk-taking effects
—especially for riskier borrowers in foreign-currency (FX) loans, and with
substantial higher ex-post defaults. The mechanism at work is via a carry
trade by domestic banks from international wholesale funding markets.
Therefore, higher risk-taking takes place following tighterlocal monetary
policy (offering an alternative risk-taking channel of monetary policy that
emerges in an open economy setting), and both on the liabilities and as-
sets side of the bank balance sheet —stemming from domestic banks’ for-
eign currency borrowing from global banks and their softening of local
loan conditions, a phenomenon that is relatively more pronounced for

the interest rate pass-through and for riskier borrowers in FX loans.

Following the seminal contribution by Rey (2013), several papers have
argued that the global financial cycle may limit the transmission of local
monetary policy on local credit markets. Up to our knowledge, our paper
is the first to offer causal empirical evidence —especially based on com-
plete, administrative micro-datasets, exogenous shocks, and the mech-
anism behind-. Our main contribution to the academic literature (and
to the policy debate) is to show that global liquidity limits the effective-
ness of local monetary policy on credit markets, even via domestic banks
in local currency lending, and crucially, we uncover the mechanism be-

hind such result. Consistently with recent theoretical insights, we high-
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light how interest rate differentials drive carry-trade flows on the global

wholesale market for banks’ financing, thereby reducing the effectiveness
of local monetary policy. For future work, one can analyze whether capi-
tal controls or macroprudential policies with a capital flow management
focus help strengthen local monetary policy transmission. We leave this

point to future work.
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FIGURE 1.1: GLOBAL LIQUIDITY CYCLES AND TURKISH BANKS’
NON-CORE FOREIGN-CURRENCY LIABILITIES
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Notes. The figure shows the annual percentage change in non-core foreign-currency
liabilities of deposit-taking Turkish banks against the measures of global liquidity indi-
cators that we use in the empirical analyses. Federal Reserve Total Assets have increased
by over 150% in late 2008, hence not shown for scaling purposes. Sources: Federal Re-
serve Economic Data (FRED), Central Bank of the Republic of Turkey, Jarocinski and
Karadi (2019).
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FIGURE 1.2: CBRT MONETARY POLICY RATE
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Notes. The figure shows the evolution of Central Bank of the Republic of Turkey (CBRT)
monetary policy rate, i.e., the weighted average cost of liquidity provided by the central
bank to the banking system. We use the official rates till end-2010, and the effective
funding rate in the aftermath. See Basci and Kara (2011) for details. Source. Central

Bank of the Republic of Turkey.
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FIGURE 1.3: MONETARY POLICY RULE RESIDUALS
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Notes. To obtain monetary policy rule residuals, we regress policy rate on its own lag,
lagged deviation of inflation from its target, lagged deviations of (log) industrial produc-
tion index, (log) real exchange rate, (log) aggregate domestic credit from their respective
trends, and the lagged log of the VIX. In calculating the trend, we use Hodrick-Prescott
filter with a smoothing parameter 14400 (as typical in monthly frequency data).
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TABLE 1.2: BANKS’ RELIANCE ON GLOBAL LIQUIDITY AND POL-
ICY RATE TRANSMISSION

(€3] 2 (©)] 4 (5) (6)
Z AMP 2.243* 2.63%* 2.728%** 3.394*
(0.955) (0.972) (0.98) (1.927)
Z A MP * Foreign Funding Ratioy -0.175%** -0.198*** -0.197**  -0.168** -0.157* -0.157*
(0.063) (0.067) (0.07) (0.08) (0.084) (0.083)
Z A MP * Capital Ratio, -0.061 -0.064 -0.069
(0.071) (0.062) (0.062)
Z A MP * Liquidity Ratioy, -0.012 0.023 0.022
(0.02) (0.017) (0.017)
Z A MP * Size, -0.004 -0.136* -0.134*
(0.102) (0.077) (0.077)
X Foreign Funding Ratioy, 0.135%+* 0.009 0.024 0.159 0.119 0.119
(0.024) (0.024) (0.02) (0.162) (0.181) (0.18)
Bank-Sector Control No Yes Yes Yes Yes Yes
Bank-Firm Control No Yes Yes Yes Yes Yes
Macro Controls x Bank Variables No No No Yes Yes Yes
Bank FE No Yes Yes Yes Yes Yes
Firm FE No No Yes Yes -- -
Currency FE No No No Yes Yes --
Maturity FE No No No Yes Yes --
Collateral FE No No No Yes Yes -
Currency x Maturity x Collateral FE No No No No No Yes
Firm-Month FE No No No No Yes Yes
Observations 5,021,945 5,021,945 5,021,945 5,021,945 5,021,945 5,021,945
R-squared 0.053 0.085 0.367 0.447 0.626 0.630
Impact of a Cumulative 100 bpts Increase
in the Local Policy Rate on the Loan Rate
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -43.35 -49.04 -48.80 -41.61 -38.89 -38.89
By High vs. Low Capital Ratio Banks (p75-p25) -6.56 -6.88 -7.42
By High vs. Low Liquidity Ratio Banks (p75-p25) -5.41 10.37 9.92
By Large vs. Small Banks (p75-p25) -0.40 -13.57 -13.37

Notes: The dependent variable is the interest rate on a loan extended by bank b to firm f with loan type a. A MP is the monthly change in the local monetary policy
rate. Z indicates that the sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the corresponding standard error for the summation
given in parentheses). In all columns, the sample is restricted to firms that work with at least two banks. All estimations are based on weighted ordinary least
squares (with natural logarithm of loan volume used as weights). We control bank and macro variables in all columns. Bank controls include foreign funding ratio,
capital ratio, liquidity ratio, size, profitability (return on assets, ROA), non-performing loans-to-total loans ratio (NPL ratio). Bank-sector control variable is the bank's
concentration in the sector ("Herfindahl by bank", the share of bank b in total loans extended to the sector s that the firm f operates in). Bank-Firm control variable
is the strength of the bank-firm relationship, reflected by the share of loan amount from bank b to firm f in firm f's total bank loans during the previous 12 months.
For detailed definitions and summary statistics of the variables used in the estimations, see Table 1. "Yes" indicates that the corresponding set of variables or
fixed effects are included. "No" indicates that corresponding fixed effects or variables are not included. "--" indicates that the corresponding fixed effects or
variables are inapplicable or already included in the wider set of fixed effects or variables. Standard errors are double clustered at bank-firm and month level, and
are given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.
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TABLE 1.4: ALTERNATIVE MEASURES FOR GLOBAL LIQUIDITY
CONDITIONS

Global Variable,

log(US Shadow Fed US Mon. Pol.
log(VIX), log(Fed Assets), Monetgr(y Base), Funds Rate; Shock;
1) 2) (3) 4) (©)]
X A MP * Foreign Funding Ratio, * Global Variable, 0.634*** -0.291%** -0.317*** 0.065*** 1.096***
(0.162) (0.079) (0.08) (0.017) (0.335)
X A MP * Capital Ratio, * Global Variable, -0.14 -0.1* -0.104 0.02* 0.583**
(0.16) (0.061) (0.065) (0.012) (0.271)
Z A MP * Liquidity Ratio, * Global Variable, 0.041 -0.011 -0.01 0.006 0.143*
(0.027) (0.019) (0.02) (0.004) (0.073)
Z A MP * Size, * Global Variable, 0.067 0.144 0.169 -0.036 -0.709
(0.228) (0.144) (0.149) (0.027) (0.588)
% A MP * Foreign Funding Ratio, -1.916%** 4,187 2.356** -0.086 1.741%+*
(0.498) (1.13) (0.597) (0.053) (0.541)
X A MP * Capital Ratio,, 0.213 1.292 0.616 -0.175%** 0.867*
(0.442) (0.885) (0.499) (0.056) (0.463)
Z A MP * Liquidity Ratioy, -0.119 0.184 0.097 0.019 0.257**
(0.08) (0.276) (0.149) (0.017) (0.118)
X A MP * Size, -0.225 -2.121 -1.307 -0.011 -1.232
O 11/ [ o) R €)M 1o S ©983) .
I Global Variable, * Foreign Funding Ratioy, 0.126* -0.022 -0.022 -0.012 0.604*+*
(0.064) (0.035) (0.036) (0.008) (0.125)
I Global Variable, * Capital Ratioy, -0.164% 0.07 0.092 -0.036** 0.994***
(0.065) (0.07) (0.073) (0.016) (0.235)
Z Global Variable, * Liquidity Ratioy, -0.022 0.027** 0.035%* -0.004* -0.069
(0.016) (0.012) (0.013) (0.002) (0.044)
X Global Variable, * Size, 0.291%* -0.057 -0.064 -0.011 0.414
(0.105) (0.084) (0.084) (0.019) (0.262)
Bank Variables x Global Variable Yes Yes Yes Yes Yes
Bank-Sector Control Yes Yes Yes Yes Yes
Bank-Firm Control Yes Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes Yes
Currency x Maturity x Collateral FE Yes Yes Yes Yes Yes
Firm-Month FE Yes Yes Yes Yes Yes
Observations 5,021,945 5,021,945 5,021,945 5,021,945 5,021,945
R-squared 0.633 0.632 0.633 0.633 0.634
Impact of a Cumulative 100 bpts Increase in the Local Policy Rate
on the Loan Rate when Global Variable, is easier by 1 standard deviation
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -57.16 -43.68 -45.62 -39.85 -50.22
By High vs. Low Capital Ratio Banks (p75-p25) 5.48 -6.51 -6.49 -5.32 -11.59
By High vs. Low Liquidity Ratio Banks (p75-p25) -6.73 -3.01 -2.62 -6.70 -11.93
By Large vs. Small Banks (p75-p25) -2.43 8.71 9.80 8.89 13.09

Notes: The dependent variable is the interest rate on a loan extended by bank b to firm f with loan-type a. A MP is the monthly change in the local monetary policy rate. =
indicates that the sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the corresponding standard error for the summation given in parentheses).
All columns include bank variables and their interactions with macro controls. Shadow Fed Funds Rate is from Wu and Xia (2016). US Mon. Pol. Shock is from Jarocinski and
Karadi (2019) and based on baseline VAR with sign restrictions. "Yes" indicates that the corresponding set of variables are included in the estimation. Regarding the fixed
effects, "Yes" indicates that corresponding fixed effects is included. "No" indicates that corresponding fixed effects is not included. "--" indicates that the respective fixed effect
is inapplicable or already included in the wider set of fixed effects or variables. Standard errors are double clustered at bank-firm and month level, and are given in
narenthacas *** Sianificant at 104 ** cianificant at K04 and * <inificant at 1004



TABLE 1.5: OTHER CREDIT DIMENSIONS

Dependent Variable: Log(Volume) Prob.(Short-Term) Prob.(Non-Collateralized)
1) 2 ®)
I A MP * Foreign Funding Ratio, * log(VIX), -0.011** 0.011*** -0.006**
(0.005) (0.003) (0.003)
Xz A MP * Capital Ratio, *log(VIX), 0.011 -0.033*** 0.011*
(0.01) (0.006) (0.006)
X A MP * Liquidity Ratio, * log(VIX), -0.005*** 0.000 0.004***
(0.002) (0.001) (0.001)
Z A MP * Size, * log(VIX), 0.065*** -0.018** -0.012*
(0.017) (0.009) (0.007)
Z A MP * Foreign Funding Ratioy, 0.025* -0.029*** 0.016**
(0.013) (0.007) (0.008)
Z A MP * Capital Ratio, -0.025 0.092%** -0.032**
(0.03) (0.017) (0.016)
X A MP * Liquidity Ratioy 0.014%** 0.000 -0.013***
(0.006) (0.004) (0.003)
X A MP * Size, -0.175%+* 0.054* 0.04*
(0.049) (0.028) (0.021)
2 log(VIX), * Foreign Funding Ratioy 0.001 0.00 -0.002
(0.002) (0.001) (0.002)
X log(VIX), * Capital Ratioy, 0.017*+* 0.001 -0.009***
(0.006) (0.004) (0.003)
T log(VIX), * Liquidity Ratio, 0.001 -0.002** 0.002%*
(0.001) (0.001) (0.001)
Z log(VIX), * Size, -0.038*** -0.011* -0.008
(0.009) (0.006) (0.006)
Bank Variables x log(VIX) Yes Yes Yes
Bank-Sector Control Yes Yes Yes
Bank-Firm Control Yes Yes Yes
Bank FE Yes Yes Yes
Currency x Maturity x Collateral FE Yes - -
Currency x Collateral FE -- Yes -
Currency x Maturity FE -- - Yes
Firm-Month FE Yes Yes Yes
Observations 5,021,945 5,021,945 5,021,945
R-squared 0.673 0.483 0.543
Impact of a Cumulative 100 bpts Increase
in the Local Policy Rate on the Outcome Variable (% points)
when log(VIX), is lower by 1 standard deviation
By High vs. Low Foreign Funding Ratio Banks (p75-p25) 0.99 -0.99 0.54
By High vs. Low Capital Ratio Banks (p75-p25) -0.43 1.29 -0.43
By High vs. Low Liquidity Ratio Banks (p75-p25) 0.82 0.00 -0.66
By Large vs. Small Banks (p75-p25) -2.36 0.65 0.44

Notes: The dependent variables are Log(Volume), the natural logarithm of volume of credit provided by bank b to firm f with loan type a (column 1); "Short-
Term", an indicator variable that equals 1 if the loan's maturity (at the time of origination) is less than 1 year, and 0 otherwise (column 2); “Non-Collateralized",
an indicator variable that equals 1 if the loan is non-collateralized, and 0 otherwise (columns 3). A MP is the monthly change in the local monetary policy rate.
2 indicates that the sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the corresponding standard error for the summation
given in parentheses). All columns include bank variables and their interactions with macro controls. "Yes" indicates that the corresponding set of variables or
fixed effects are included. "No" indicates that corresponding fixed effects or variables are not included. "--* indicates that the corresponding fixed effects or
variables are inapplicable or already included in the wider set of fixed effects or variables. Standard errors are double clustered at bank-firm and month level,

and are given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.
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TABLE 1.6: BANK RISK TAKING

All Loans H TL Loans B FX Loans
Set of Firms:  Riskier Safer Riskier Safer | Riskier Safer | Riskier Safer
1) (2 (3) (G I B )] ® ! ) (8)
% A MP * Foreign Funding Ratio, * log(VIX), 0.716*** 0.623*** | 0.873%* 0.828*** | 0.208*** 0.136***
(0.185) (0.159) 1  (0.228) (0.205) :  (0.056) (0.033)
% A MP * Capital Ratio, *log(VIX), -0.077 -0.168 I -0.058 -0.121 I -0.31%** -0.294***
(0.19) (0.16) | (0.265) (0.235) | (0.074) (0.061)
Z A MP * Liquidity Ratio, * log(VIX), 0.083** 0.033 | 0.11* 0.055 | -0.001 -0.012
(0.036) (0.025) | (0.049) (0.035) | (0.015) (0.008)
Z A MP * Size, * log(VIX), -0.261 0.169 | -0.358 0384 . 0.011 -0.023
(0.285) (0.212) ' (0.371) (0.315) J_ (0.102) (0.067)
Z A MP * Foreign Funding Ratioy, -0.195*** -0.14* -2.169%** -1.879% | .2.628%* -2.472% | _0.618%* -0.402%**
(0.077) (0.083) (0.548) 0491) | (0.668) 0618 | (017) (0.104)
% A MP * Capital Ratio, -0.101* -0.056 0.022 0.303 I -0.087 0.084 I 0.824*** 0.787*+*
(0.057) (0.059) (0.527) (0.446) !  (0.731) (0.652) !  (0.208) (0.167)
% A MP * Liquidity Ratioy, 0.019 0.02 -0.236** 0.097 | -0.200% -0.16 ! -0.01 0.034
(0.019) (0.018) (0.106) ©078) | (0.146) 0.109) | (0.044) (0.024)
X A MP * Size, 0.038 -0.139* 0.862 -0.577 | 1.161 -1.177 | -0.009 0.038
020D (O079) (0855 _ _ (0644) i (1103 (0964) i (0.293) _ | ©.187) _
Z log(VIX), * Foreign Funding Ratio, 0.17** 0.072 0.207*** 0.101 T 0.261*+* 0.177* T 0.021 0.009
(0.071) (0.064) (0.072) (0.063) | (0.089) (0081 | (0016 (0.009)
Z log(VIX), * Capital Ratio, -0.288*** -0.114 -0.285*** -0.128* | -0.361%* -0.234%* |  0.059 0.071*
(0.08) (0.072) (0.074) (0.066) | (0.094) (0.09) | (0.048) (0.031)
Z log(VIX), * Liquidity Ratio, -0.028 -0.043** -0.002 -0.027* 0.006 -0.01 , -0.008 -0.013*
(0.021) (0.017) (0.019) ©o16) | (0.026) ©o21) ! (0008 (0.005)
Z log(VIX), * Size, 0.071 0.246%* 0.098 0.307*** | 0.247* 0.455**+* | -0.176*** -0.142*+*
(0.121) (0.108) (0.124) (0.109) | (0.147) (0.139) , (0.058) (0.043)
Bank Variables x log(VIX) Yes Yes Yes Yes H Yes Yes : Yes Yes
Bank-Sector Control Yes Yes Yes Yes | Yes Yes | Yes Yes
Bank-Firm Control Yes Yes Yes Yes i Yes Yes i Yes Yes
Bank FE Yes Yes Yes Yes i Yes Yes i Yes Yes
Currency x Maturity x Collateral FE Yes Yes Yes Yes ! Yes Yes ! Yes Yes
Firm-Month FE Yes Yes Yes Yes |  Yes Yes | Yes Yes
Observations 1,140,025 3,881,920 1,140,025 3,881,920 | 891,546 2,789,882 | 248,479 1,092,038
R-squared 0.597 0.641 0.599 0.643 | 0541 0594 | 0.699 0.715
Impact of a Cumulative 100 bpts Increase ! !
in the Local Policy Rate on the Loan Rate i i
when log(VIX), is lower by 1 standard deviation I I
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -64.56 5617 | -78.71 7465 | -1875 -12.26
By High vs. Low Capital Ratio Banks (p75-p25) 3.01 657 | 227 473 | 1213 11.50
By High vs. Low Liquidity Ratio Banks (p75-p25) -13.62 -5.42 I -18.06 -9.03 I 0.16 1.97
By Large vs. Small Banks (p75-p25) 9.48 -6.14 : 13.00 -13.94 :  -0.40 0.84
| |

Notes: The dependent variable is the interest rate on a loan extended by bank b to firm f with loan-type a. A MP is the monthly change in the local monetary policy rate. Z indicates that the
sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the corresponding standard error for the summation given in parentheses). A firm is taken as "Riskier" if
the firm has defaulted on a loan during the previous 36 months, and "Safer" otherwise. All columns include bank variables and their interactions with macro controls. "Yes" indicates that
the corresponding set of variables or fixed effects are included. "No" indicates that corresponding fixed effects or variables are not included. "--" indicates that the corresponding fixed
effects or variables are inapplicable or already included in the wider set of fixed effects or variables. Standard errors are double clustered at bank-firm and month level, and are given in
parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.
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TABLE 1.8: NEWLY ORIGINATED LOANS AND BANK RISK-

TAKING

Currency Type: TL Loans H FX Loans
Set of Firms: All All Riskier Safer ! All All Riskier Safer
1) (2 (3) (4) G (6) @) (8)
Z A MP * Foreign Funding Ratio, * log(VIX) 0.875%** 0.959*** 0.881** | 0.065** 0.185%*** 0.039
(0.277) (0.326) (0.267) | (0.03) (0.05) (0.029)
X A MP * Capital Ratio, *log(VIX), 0.703* 0.732* 0.611* | -0.182%** -0.332%* -0.152**
(0.365) (0.422) (0.363) 1 (0.06) (0.088) (0.063)
X A MP * Liquidity Ratio, * log(VIX), 0.215%** 0.351% 0.186*** ! -0.009 -0.023 -0.008
(0.064) (0.084) ©0061) | (0.007) (0.017) (0.007)
% A MP * Size, *log(VIX), 0.175 -0.008 0251 0.07 -0.016 0.097
e 0429 _0522) ____<Q»§9_7>___!___________(‘Ll9}>_ _____ ©in_ ©.099)
Z A MP * Foreign Funding Ratio, -0.25%* -2.65%** -2.895%** -2.67*** | -0.021 -0.204** -0.552%** -0.125
(0.115) (0.806) (0.936) 0.779) I (0.014) (0.091) (0.144) (0.087)
X A MP * Capital Ratioy, 0.169 -2.074** -2.239* -1.774* + 0.007 0.525%** 0.936*** 0.442%
(0.147) (1.016) (1.189) (1.009) I (0.019) (0.162) (0.242) (0.169)
Z A MP * Liquidity Ratioy, 0.042 -0.618*** -1.006*** -0.537** | -0.002 0.024 0.057 0.021
(0.044) (0.191) (0.243) (0.184) ! (0.004) (0.022) (0.052) (0.021)
Z A MP * Size, -0.136 -0.395 0.391 0741 | 004 -0.177 0.099 -0.252
. ©18) @2 @Sy a2 | (009 02) (47 (0291
Z log(VIX), * Foreign Funding Ratio, 0.226 0.35%* 0.186 . 0.006 0.015 0.003
(0.148) (0.16) ©a147) | (0.012) (0.021) (0.012)
Z log(VIX), * Capital Ratioy, -0.593*** -0.68*** -0.546%* | 0.001 -0.061 0.012
(0.148) (0.155) (0.153) (0.03) (0.046) (0.029)
Z log(VIX), * Liquidity Ratioy, -0.062 -0.025 -0.068* I -0.012** 0.001 -0.014**
(0.04) (0.044) (0.04) | (0.005) (0.008) (0.006)
Z log(VIX), * Size, 0.827** 0.349* 0.911%* -0.048 -0.01 -0.07
(0.196) (0.21) (0.208) I (0.06) (0.084) (0.061)
Bank Variables x log(VIX) No Yes Yes Yes | No Yes Yes Yes
Bank-Sector Control Yes Yes Yes Yes '\ Yes Yes Yes Yes
Bank-Firm Control Yes Yes Yes Yes ! Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes | Yes Yes Yes Yes
Maturity x Collateral FE Yes Yes Yes Yes I Yes Yes Yes Yes
Firm-Month FE Yes Yes Yes Yes l Yes Yes Yes Yes
Observations 1,533,241 1,533,241 351,807 1,181,434 | 234,437 234,437 43,044 191,393
R-squared 0.704 0.707 0.665 0719 . 0.851 0.851 0.840 0.853
T
Impact of a Cumulative 100 bpts Increase i
in the Local Policy Rate on the Loan Rate ;
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -61.93 i -5.20
By High vs. Low Capital Ratio Banks (p75-p25) 18.16 . 075
By High vs. Low Liquidity Ratio Banks (p75-p25) 18.94 ! -0.90
By Large vs. Small Banks (p75-p25)  -13.57 | 3.99
... when log(VIX), is lower by 1 standard deviation !
|
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -78.89 -86.47 -79.43 i -5.86 -16.68 -3.52
By High vs. Low Capital Ratio Banks (p75-p25) -27.50 -28.63 -2390 7.12 12.99 5.95
By High vs. Low Liquidity Ratio Banks (p75-p25) -35.29 -57.62 -30.53 | 1.48 3.78 131
By Large vs. Small Banks (p75-p25) -6.36 0.29 -9.12 i -2.54 0.58 -3.52

Notes: The dependent variable is the interest rate on a newly originated loan extended by bank b to firm f with loan-type a. A MP is the monthly change in the local monetary policy rate. ¥
indicates that the sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the corresponding standard error for the summation given in parentheses). A firm is
taken as "Riskier" if the firm has defaulted on a loan during the previous 36 months, and "Safer" otherwise. All columns include bank variables and their interactions with macro controls.
"Yes" indicates that the corresponding set of variables are included in the estimation. Regarding the fixed effects, "Yes" indicates that corresponding fixed effects is included. "No" indicates
that corresponding fixed effects is not included. "--" indicates that the respective fixed effect is inapplicable or already included in the wider set of fixed effects or variables. Standard errors
are double clustered at bank-firm and month level, and are given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.



TABLE 1.9: FUTURE DEFAULT

Horizon of Future Default : 12 months 24 months T 12 months 24 months | 12 months 24 months
Borrower Typep, : Al | FX Borrower i TL Borrower
@) @ ; (©) 4) i (®) (6)
Z A MP * Foreign Funding Ratio, * log(VIX), -0.00604*** -0.00845** | -0.0051*** -0.0074** | -0.00573** -0.00795***
(0.00163) ©00156) ! (0.00134) ©00146) | (0.00184) (0.0017)
Z A MP * Capital Ratio, *log(VIX), 0.00798** 0.0134%* | 0.00831** 0.01348** | 0.00679* 0.01224**
(0.00323) (0.00325) (0.003) (0.00303) :  (0.00352) (0.00364)
Z A MP * Liquidity Ratio, * log(VIX), 0.00054 0.00153*** I 0.00089** 0.00156*** l 0.00016 0.00131%**
(0.00048) (0.00044) | (0.00037) (0.00043) | (0.00059) (0.00047)
Z A MP * Size, *log(VIX), -0.00409 -0.00059 i -0.01362* -0.01356** i 0.00009 0.0043
e (000515) (000476) . _ (0.0083) (000654) . _ (000SL) _ __(000457)
£ A MP * Foreign Funding Ratio,, 0.01565*+* 0.02251%+* —' 0.01336*+* 0.01968*+* I 0.01473%* 0.02113*+*
(0.00439) (0.0043) ! (0.00368) (000411) | (0.00494) (0.00463)
X A MP * Capital Ratioy, -0.02067* -0.036*** | -0.02219*** -0.03675*** | -0.01742* -0.03301***
(0.00894) (0.00912) (0.00844) (0.00861) i (0.00977) (0.01027)
Z A MP * Liquidity Ratioy, -0.002 -0.00489*** I -0.00275** -0.00478*** l -0.00097 -0.00431***
(0.0015) ©000127) | (0.00115) (0.00126) |  (0.00185) (0.00137)
Z A MP *Size, 0.00556 -0.00262 I 0.03281* 0.03489* I -0.00625 -0.01667
(0.01574) (0.01428) ! (0.01903) (0.01922) ! (0.01514) (0.01343)
I log(VIX), * Foreign Funding Ratio, 0.00407*** 0.00463** I 0.0033*** 0.00358*** [ 0.00417%** 0.00485***
(0.00092) (0.00094) | (0.00072) (0.00085) | (0.00104) (0.001)
Z log(VIX), * Capital Ratioy, -0.00844*+* -0.00709*** | -0.0102%** -0.01067*+* | -0.00653*** -0.00437**
(0.00323) (0.00325) ! (0.003) (0.00303) i  (0.00352) (0.00364)
2 log(VIX), * Liquidity Ratioy, 0.00023 -0.0001 I 0.00044* 0.0005 l 0.00012 -0.00042
(0.00032) (0.00037) | (0.00025) 0.00033) | (0.0004) (0.00043)
Z log(VIX), * Size, 0.02158*** 0.01972*** & 0.01647** 0.01735** i 0.02214%* 0.02017%*
(0.00321) (0.00303) ! (0.00441) (0.00425) ! (0.00316) (0.0031)
Bank-Sector Control Yes Yes | Yes Yes | Yes Yes
Bank-Firm Control Yes Yes , Yes Yes , Yes Yes
Bank FE Yes Yes ' Yes Yes ' Yes Yes
Firm-Month FE Yes Yes | Yes Yes | Yes Yes
Observations 5,021,945 5,021,945 I 1,340,517 1,340,517 I 3,681,428 3,681,428
R-squared 0.518 0.503 : 0.578 0.557 ! 0.544 0.530
I [
Impact of a Cumulative 100 bpts Increase | i
in the Local Policy Rate on the prob. of future loan default of firm f at bank b ' H
when log(VIX), is lower by 1 standard deviation ' '
| |
By High vs. Low Foreign Funding Ratio Banks (p75-p25) 0.54 0.76 | 0.46 0.67 | 0.52 0.72
[as a ratio of the dependent variable's mean] [32.03] [27.21] : [41.95] [34.73] : [28.54] [23.23]
By High vs. Low Capital Ratio Banks (p75-p25) -0.31 -0.52 | -0.33 -0.53 | -0.27 -0.48
[as a ratio of the dependent variable's mean] [-18.36] [-18.72] I [-29.65] [-27.45] I [-14.67] [-15.52]
By High vs. Low Liquidity Ratio Banks (p75-p25) -0.09 -0.25 ! -0.15 -0.26 ! -0.03 -0.22
[as a ratio of the dependent variable's mean] [-5.21] [-8.97] ! [-13.33] [-13.33] I [-1.45] [-6.97]
By Large vs. Small Banks (p75-p25) 0.15 0.02 | 0.49 0.49 i 0.00 -0.16
[as a ratio of the dependent variable's mean] [8.74] [0.77] ! [45.12] [25.64] ! [-0.18] [-5.06]

Notes: The dependent variable "Future Default" is a dummy variable that takes a value 1 if the firm f defaults on a loan at bank b during the next 12 or 24 months, and 0 otherwise.
A MP is the monthly change in the local monetary policy rate. Z indicates that the sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the
corresponding standard error for the summation given in parentheses). All columns include bank variables and their interactions with macro controls. If a loan that is granted by
bank b at time t to firm f is foreign-currency denominated, we call firm f as an "FX Borrower", and as a "TL Borrower" if the loan is domestic-currency denominated. "Yes" indicates
that the corresponding set of variables are included in the estimation. Regarding the fixed effects, "Yes" indicates that corresponding fixed effects is included. "No" indicates that
corresponding fixed effects is not included. "--" indicates that the respective fixed effect is inapplicable or already included in the wider set of fixed effects or variables. Standard
errors are double clustered at bank-firm and month level, and are given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.
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TABLE 1.12: BALANCEDNESS

Loan portfolio characteristics

Correlation Coefficient with
Bank Foreign Funding Ratio

W.Aveg.

W.Aveqg.

W.Aveg.

W.Aveg.

W.Aveg.

W.Aveg.

W.Aveg.

Firm Log(Total Assets)

Firm Tangible Fixed Assets

Firm Log(Sales)

Firm Log(Age)

Firm Capital-to-Total Assets Ratio

Firm EBITDA-to-Total Asset Ratio

Firm ST Debt-to-Total Debt Ratio

0.163*

0.039

0.073

0.009

-0.120

-0.109

-0.046

Notes: Loan portfolio characteristics are the weighted average firm variables,
with weights proportional to the share of a firm in the bank's total non-financial
corporate sector loans. Sample size is 152 (we use averages at the bank level
for December of each year). ** significant at 5%, and * significant at 10%.
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TABLE 1.14: MONETARY POLICY RULE RESIDUALS

Currency Type: TL Loans T FX Loans
Set of Firms: All All Riskier Safer H All All Riskier Safer
@) 2 (3) (4) : ©)] (6) @) 8)
Z MPR * Foreign Funding Ratio, * log(VIX), 0.768*** 0.837*** 0.749%+* | 0.12%* 0.18*** 0.106***
(0.258) (0.291) 0254 | (0.043) (0.068) (0.038)
Z MPR * Capital Ratio, *log(VIX), 0.008 -0.22 0.062 1 -0.239%**  -0.205**  -0.237***
(0.219) (0.227) 0238 | (0.076) (0.089) (0.078)
£ MPR * Liquidity Ratio, * log(VIX); 0.022 0.056 0.013 | -0.01 -0.009 -0.01
(0.047) (0.056) 0.047) ! (0.011) (0.016) (0.01)
X MPR * Size, *log(VIX), 0.205 -0.315 0.424 | -0.036 -0.164 -0.016
e ©3%5) 38 033 . _| 0079 ____ouyh 009 __
Z MPR * Foreign Funding Ratio}, -0.219* -2.372% -2.579%* 223174 . -0.03* -0.374%*  -0.554%*  -0.33%**
(0.098) (0.784) (0.865) (0.776) l (0.018) (0.134) (0.206) (0.12)
X MPR * Capital Ratiop -0.269*+* -0.352 0.293 -0.499 | 0.001 0.684*** 0.565** 0.686***
(0.078) (0.633) (0.635) (0.693) I (0.02) (0.215) (0.25) (0.221)
Z MPR * Liquidity Ratioy, -0.012 -0.078 -0.174 -0.052 !  -0.006 0.022 0.015 0.022
(0.022) (0.147) (0.17) (0.148) | (0.005) (0.033) (0.049) (0.032)
Z MPR * Size, 0.019 -0.561 1.103 -1.28 I -0.048* 0.054 0.439 -0.006
N (2. S ooy . aiey @08y ;002 | 08y _ 0326 0228 _
£ log(VIX), * Foreign Funding Ratioy, 0.223* 0.301%* 0.198* | 0.013 0.022 0.009
(0.093) (0.101) 0093 | (0.012) (0.018) (0.011)
Z log(VIX), * Capital Ratioy -0.246%* -0.343%** -0.204* & 0.109***  0.086*  0.107***
(0.102) (0.1) (0.105) ! (0.032) (0.049) (0.032)
Z log(VIX), * Liquidity Ratio, -0.024 -0.019 0.027 | -0.016**  -0.011  -0.016***
(0.021) (0.025) (0.021) (0.006) (0.008) (0.005)
Z log(VIX), * Sizey 0.324** 0.179 0.347+ | -0.158**  -0.193***  -0.15***
(0.133) (0.151) 0134 | (0.044) (0.06) (0.044)
Bank Variables x log(VIX) No Yes Yes Yes ] No Yes Yes Yes
Bank-Sector Control Yes Yes Yes Yes l Yes Yes Yes Yes
Bank-Firm Control Yes Yes Yes Yes | Yes Yes Yes Yes
Bank FE Yes Yes Yes Yes H Yes Yes Yes Yes
Maturity x Collateral FE Yes Yes Yes Yes | Yes Yes Yes Yes
Firm-Month FE Yes Yes Yes Yes H Yes Yes Yes Yes
Observations 3,649,513 3,649,513 888,639 2,760,874 . 1,315,288 1,315,288 246,337 1,068,951
R-squared 0.578 0.580 0.540 0.593 | 0.713 0.714 0.699 0.719
Impact of a Cumulative 100 bpts Increase |
in the Local Policy Rate on the Loan Rate i
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -54.25 I -7.43
By High vs. Low Capital Ratio Banks (p75-p25) -28.91 i 0.00
By High vs. Low Liquidity Ratio Banks (p75-p25) -5.41 ' -2.71
By Large vs. Small Banks (p75-p25) 1.90 ! -4.79
... when log(VIX), is lower by 1 standard deviation l
|
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -69.25 -75.47 -67.53 I -10.82 -16.23 -9.56
By High vs. Low Capital Ratio Banks (p75-p25) -0.31 8.61 -2.43 ' 9.35 8.02 9.27
By High vs. Low Liquidity Ratio Banks (p75-p25) -3.61 -9.19 -2.13 | 1.64 1.48 1.64
By Large vs. Small Banks (p75-p25) -7.44 11.44 -15.40 I 1.31 5.96 0.58

Notes: The dependent variable is the interest rate on a loan extended by bank b to firm f with loan-type a. MPR stands for the estimated residual from a fitted monetary policy rule --discussed in the
text--. Z indicates that the sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the corresponding standard error for the summation given in parentheses). A firm is
taken as "Riskier" if the firm has defaulted on a loan during the previous 36 months, and "Safer" otherwise. All columns include bank variables and their interactions with macro controls. "Yes"
indicates that the corresponding set of variables are included in the estimation. Regarding the fixed effects, "Yes" indicates that corresponding fixed effects is included. "No" indicates that
corresponding fixed effects is not included. "--" indicates that the respective fixed effect is inapplicable or already included in the wider set of fixed effects or variables. Standard errors are double
clustered at bank-firm and month level, and are given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.
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TABLE 1.15: ASYMMETRIES: LOCAL MONETARY POLICY TIGHT-
ENING VS. EASING EPISODES AND GLOBAL LIQ-

UIDITY

All Loans I TL Loans | FX Loans
Episodes of Local Monetary Policy:  Tightening Easing | Tightening Easing | Tightening Easing
()] 2 : ®) (4) : ©) (6)
Z A MP * Foreign Funding Ratio, * log(VIX), 1.594*+* 0.317 I 2.059%** 0.248 I 0.112 0.12%+
(0.258) (0201 | (0.316) ©0.256) |  (0.089) (0.027)
Z A MP * Capital Ratio, *log(VIX), 0.733 0.564** 1 0.728 1.112%* 1 0.688** -0.32%*
(0.599) (0.244) l (0.667) (0.327) l (0.339) (0.072)
Z A MP * Liquidity Ratio, * log(VIX), 0.487*** 0.111%* | 0.667** 0.166** | -0.023 0.006
(0.104) (0.029) I (0.122) (0.04) I (0.049) (0.013)
Z AMP *Size, * log(VIX) -2.34%xx 0.137 1 -2.932%x 0.325 v -0.156 0.007
(0.675) ©0258) | (0.801) ©353) | (0349 (0.107)
I A MP * Foreign Funding Ratio, -4.617%* -1.068* i -5.9%+* -0.884 i -0.43* -0.355*+*
(0.696) (0617) | (0.859) ©785) | (0.24) (0.077)
Xz A MP * Capital Ratioy, -2.12 -1.88%* | -2.229 -3.569%* | -1.778* 0.884***
(1.6) 0.72) N 20 ©949) | (0.896) (0.228)
X A MP * Liquidity Ratioy -1.329%** -0.391%* | -1.813*** -0.56*** | 0.044 -0.032
(0.283) (0.098) 1 (0.332) (0.137) +  (0.136) (0.044)
Z AMP *Size, 6.488*** -0.339 l 8.155%** -0.923 l 0.358 -0.056
BT Oy _ | e @y | 0w 03 __
Z log(VIX), * Foreign Funding Ratio,, -0.147 -0.017 1| -0.175 -0.005 T 0.013 -0.001
(0.093) (0.076) 1 (0.109) (0106) 1 (0.034) (0.01)
 log(VIX), * Capital Ratioy, -0.517%+* -0.049 | -0.634** -0.058 | -0.261* 0.057
(0.196) 0095 | (0.216) ©127) | (0135 (0.035)
Z log(VIX), * Liquidity Ratioy -0.126*** -0.005 | -0.127%** 0.026 : -0.012 -0.006
(0.031) ©o01) | (0.036) ©o24y | (o012 (0.009)
T log(VIX), * Sizey 0.538** 0.272 i 0.717* 0.355 i 0.057 -0.137*
(0.255) (0.176) H 0.3) (0.232) (0.113) (0.063)
Bank Variables x log(VIX) Yes Yes ! Yes Yes ! Yes Yes
Bank-Sector Control Yes Yes | Yes Yes | Yes Yes
Bank-Firm Control Yes Yes . Yes Yes . Yes Yes
Firm FE - - ! - - ! - -
Bank FE Yes Yes i Yes Yes i Yes Yes
Maturity x Collateral FE - - : Yes Yes : Yes Yes
Currency x Maturity x Collateral FE Yes Yes ! No No ! No No
Firm-Month FE Yes Yes | Yes Yes | Yes Yes
Firm-Currency-Month FE No No ' No No . No No
Observations 1,868,928 3,153,017 | 1,418,419 2,263,009 | 450,509 890,008
R-squared 0.677 0618 | 0.625 0572 | 0.720 0.711
Impact of a Cumulative 100 bpts Increase l l
in the Local Policy Rate on the Loan Rate | I
when log(VIX), is lower by 1 standard deviation ; ;
By High vs. Low Foreign Funding Ratio Banks (p75-p25) -143.72 -28.58 | -185.65 -22.36 | -10.10 -10.82
By High vs. Low Capital Ratio Banks (p75-p25) -28.67 -22.06 i -28.48 -43.50 i -26.91 12.52
By High vs. Low Liquidity Ratio Banks (p75-p25) -79.94 -18.22 i -109.49 -27.25 3.78 -0.98
By Large vs. Small Banks (p75-p25) 84.98 -4.98 | 106.48 -11.80 | 567 -0.25
1 1

Notes: The dependent variable is the interest rate on a loan extended by bank b to firm f with loan-type a. A MP is the monthly change in the local monetary policy rate.
> indicates that the sum of the three coefficients on the indicated lag terms (t-1 to t-3) is reported (with the corresponding standard error for the summation given in
parentheses). All columns include bank variables and their interactions with macro controls. Local monetary policy tightening episodes are periods during which the
change in the policy rate over the previous 3 months is greater than zero, and the easing episodes are periods during which the change in the policy rate over the
previous 3 months is lower than or equal to zero. "Yes" indicates that the corresponding set of variables or fixed effects are included. "No" indicates that corresponding
fixed effects or variables are not included. "--" indicates that the corresponding fixed effects or variables are inapplicable or already included in the wider set of fixed
effects or variables. Standard errors are double clustered at bank-firm and month level, and are given in parentheses. *** Significant at 1%, ** significant at 5%, and *
significant at 10%.
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Chapter 2

FOREIGN CURRENCY DEBT AND
NETWORK EXTERNALITIES

joint with Salih Fendoglu (International Monetary Fund) and José-Luis
Peydr6 (Imperial College London, Universitat Pompeu Fabra-ICREA-CREI-
Barcelona GSE, CEPR)

2.1 Introduction

Non-financial corporates in emerging markets hold record levels of for-
eign currency debt: an equivalent of over 3 trillion US dollars in 2019,
which is nearly twice as large compared to a decade ago (BIS, 2020; IIF,
2020). This unprecedented accumulation of foreign currency (FX) debt
hasraised considerable concern for macro-financial stability in emerging
markets —especially owing to FX indebted corporates with lack of suffi-
cient FX earnings— (IMF, 2019a; Bruno and Shin, 2018; see also Kim, Tesar,
and Zhang, 2015; Alfaro, Asis, Chari, and Panizza, 2017; Bloomberg, 2018).
In early 2020, these concerns mounted further as emerging markets have
experienced significant retrenchment in capital inflows and strong cur-

rency depreciation, amid collapse in foreign currency earnings (Turner,
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2020; WSJ, 2020; FT, 2020).

Corporate FX indebtedness has long been at the center of discussions
on macro-financial stability in emerging markets, dating back to late 1990s
East Asian crisis. As explored extensively —that we discuss in detail later—,
the key premise of existing evidence is that when local currency depreci-
ates sharply, non-financial corporates holding unhedged FX debt face de-
teriorated 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
potential spillovers foreign currency indebted firms may create within the
economy. In particular, do such firms exert significant negative spillover
effects on banks and other (even healthy) firms following a currency de-
preciation? If so, what are the potential channels and how relevant are
they? There has been no systematic evidence so far addressing these ques-
tions, especially based on nearly exhaustive, supervisory micro-level data,

and importantly, that identifies the mechanisms behind.

Using rich micro-level databases from Turkey and exploiting the sharp
Turkish lira depreciation in mid-2018, we show that foreign currency debt
entails a risk that permeates the economy. It creates adverse spillover ef-
fects on banks and firms connected to foreign currency indebted firms.
We identify on two types of linkages, whereby firms are connected to for-
eign currency indebted firms through banks (“financial linkages”) or di-

rectly by having a customer or supplier relationship (“real linkages”).

Turkey offers an excellent laboratory ground to address these ques-
tions. Turkey has one of the highest levels of non-financial corporate sec-
tor foreign currency debt among 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
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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 Turkey in the first half of 2018, and finally, by a tweet by the
U.S. President Trump in mid-2018 that sharply weakened the sentiment
of international investors (Figure 2.2).1

We study three supervisory micro-level databases each crucial for iden-
tification: (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 transactions (col-
lected for VAT purposes); (iii) complete financial statements for the uni-
verse of non-financial corporates. In total, we have a large-scale network
of firms (~350K), where firms are interconnected through banks or sup-
plier/customer relationships.

We start with measuring ex-ante vulnerability of a firm to a local cur-
rency 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). Moreover, having a wider
coverage is crucial for studying externalities due to inter-firm linkages.
Second, we use both FX debt and assets to measure vulnerability. For
FX debt, we use bank FX loans, as non-financial firms in Turkey almost

exclusively depend on bank financing, and foreign currency (FX) bonds

'Donald J. Trump has posted a series of tweets on August 10, 2018 and August 16,
2018, that states significant escalation of political tension between the US and Turkey
[not for publication:, triggered by the imprisonment of a Christian pastor in Turkey. “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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issued by non-financial corporates is less than 0.1% of total FX credit ex-

tended by banks.? We use export revenues as a proxy for FX assets, which
is available for the universe of non-financial corporates. Third, we ac-
count for maturity of FX debt. In particular, we use volume of FX debt
to be paid back within 12 months.? In sum, our firm-level vulnerabil-
ity measure is foreign currency loan payments due within one year mi-
nus export revenues, normalized by total assets. We label this variable as
NOP for brevity (standing for Net Open FX Position-to-assets ratio), and
itis 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. 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 condi-
tions following a sharp local currency depreciation, including, e.g., banks’
open FX positions. By regulation, banks in Turkey are not allowed to carry
alarge 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 Turkey are not allowed to borrow in FX (since July 2009,

nearly a decade before our sample period starts). Finally, we control for

2Moreover, equity or bond financing is a privilege to a very few firms, which makes
Turkey 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 frac-
tion 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 dur-
ing large depreciations.
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banks’ ex-ante reliance on foreign wholesale funding to account for po-

tentially elevated foreign funding stress on banks during this period (and
also, study whether foreign-owned banks differ in their lending condi-
tions).

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 cover-
age). We then study whether these results are binding at the firm-level,
and lead to adverse real consequences (e.g., lower investment or employ-
ment).

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 arich credit register —that provides not only volume
but also price- offers a remedy, as we can exploit the fact that a tighten-
ing 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 firmxcurrency variation), to account for potential differences
in change in demand for Turkish lira vs. FX loans.* Finally, we check

whether or to what extent our baseline results are weakened once we con-

4Note that demand for foreign currency credit may decline when local currency de-
preciates. 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
firmxcurrency 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 studying bank-firm variation
(that assumes away currency dimension).
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trol 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 net-
work externalities due to financial linkages. Following the currency de-
preciation, banks that ex-ante lend more to risky FX borrowers tighten
their loan terms significantly more (for a given firm and currency). Eco-
nomically, banks with a 1-standard-deviation higher exposure to risky FX
borrowers reduce their supply of credit by 14.3%, increase their loan rate
by 3.2%, lower maturity by 7.7%, and increase collateral coverage ratio by
12.8% 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 for-
eign currency earnings exceeding foreign currency liabilities), more prof-
itable, larger or exporter firms experience tighter credit supply conditions

as well by more vs. less exposed banks.

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 1-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 re-
flecting the mechanism-, the baseline effects are more than halved (in
some cases, become nil), underlining that such amechanism indeed plays

a significant role for the tightening in credit supply conditions.

Moreover, “financial linkages” with high NOP firms lead to more ad-
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verse 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 show that firms that ex-ante borrow more from such banks face
binding financing constraints, and eventually, experience more adverse

real outcomes.

In particular, within the same 4-digit industry and city, firms with 1-
standard deviation ex-ante stronger attachment to higher NOP firms (through
the banks) subsequently experience greater reduction in total liabilities,
sales, profits, and capital investment (by 2.2%, 0.5%, 2.9%, 2.3%, respec-
tively).® These effects are economically sizable, given that they are close
to the first-order effects. Firms with 1-standard-deviation higher NOP
face 2.8% lower liabilities, 2.1% lower sales, 2.9% lower profits, and 3.5%
lower investment. For employment, first-order effects appear viable (hav-
ing a 1-standard-deviation higher ex-ante NOP leads to 0.6% lower em-
ployment after the currency depreciation), while financial linkages seem

to exert no significant effect.

Real Linkages. Besides financial linkages, externalities may also emerge
due to working with higher NOP customers or suppliers. As we show
above, firms -regardless of their being customer or supplier of another
firm, face more adverse financial and real outcomes, to the extent they
have higher NOP or work with banks with higher exposure to higher NOP
firms. In this regard, by intuition, one may expect such firms scaling back

their inter-firm operations, such as lower purchases from suppliers or

SIncluding sectorxcity 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/local demand
conditions.
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selling less to their customers.

We exploit a comprehensive database that provides nearly the uni-
verse of sales/purchases transactions among all non-financial firms.® The
datais collected for VAT purposes as in few countries for which this type of
database is available (Dhyne et al., 2015; Tintelnot et al., 2017; Huneeus,
2018). After we match this database with the credit registry and firm fi-
nancial statements, we calculate weighted average ex-ante NOP of cus-
tomers and suppliers for each firm, with weights proportional to the weight
of each supplier in firm’s total supplier purchases, or each customer in

firm’s total sales to customers.’

We find that firms selling goods to higher NOP customers prior to the
currency depreciation subsequently face more adverse real effects. Nu-
merically, firms that on average and ex-ante work more with high NOP
customers by 1-standard-deviation subsequently experience 0.9% lower
sales and 3.7% lower profits (indicating lower profit margins), 3% lower
investment and 0.3% lower employment. Working more with higher NOP
suppliers, in general, exerts milder effects. Firms working more with such
suppliers experience lower profits, lower investment and lower employ-
ment (by 1.3%, 1.9%, and 0.3%, respectively), with no significant reduc-
tion in sales.

Corroborating the mechanism, firms working more with high NOP
customers or suppliers experience lower volume of inter-firm trade fol-
lowing the currency depreciation. Numerically, firms with 1-standard-
deviation higher weighted average customer NOPs experience lower trade

receivables from customers (by 3.2%) and lower trade payables to suppli-

6Firms are obliged to report sales/purchases transactions above five thousand Turk-
ish liras. The limit is fairly low, corresponding to about one thousand US dollars.

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 December 2017), to avoid potential sea-
sonality in inter-firm trade.
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ers (by 4.3%). Firms with 1-standard-deviation higher weighted average

supplier NOPs experience 2.1% lower trade receivables and 1.6% lower
trade payables. 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 ac-
count. In particular, tighter credit supply terms on firms implies adverse
spillover effects on their customers or suppliers, which may adversely af-
fect 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 vol-
ume 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
suppliers’ NOPs. In short, these results suggest that banks’ risk assess-
ments 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 af-
ter the East Asian crisis in the late 1990s, show contractionary 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).? Recent contributions, based on more granular data

8For contrary evidence, that balance sheet effects may not exert contractionary de-
preciations, see Bleakley and Cowan (2008) (see also Galindo, Panizza, and Schiantarelli
(2003) for a discussion).
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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 alarge 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 depre-
ciation 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 experi-
ence lower access to credit following the currency depreciation, and in
turn, had to reduce their capital investment. 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 cur-
rencies against the US dollar. They find adverse impact of alocal 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 liter-
ature (that firms with higher net FX debt face more adverse financial and
real economic outcomes after a local currency depreciation), we high-
light two new channels that amplify such first-order effects. Surprisingly
—given that FX indebtedness lies at the center of discussions on macro-
financial stability 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 un-
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hedged FX debt spills over to other firms, indirectly though banks by caus-

ing tightening in overall credit supply conditions or directly through sup-
plier/customer relationships. In this regard, our paper is also related to
a newly emerging literature on how sudden deterioration in bank fund-
ing conditions propagate within domestic production networks (see, e.g.,
Alfaro et al., 2019; Costello, 2017; Dewachter et al., 2020). Our paper com-
plements this strand of literature, by analyzing how balance sheet effects

on borrowers propagate within the economy.

More relatedly, Galaasen et al. (2020) show that banks pass on ad-
verse idiosyncratic shocks to large ‘granular’ clients to other clients. In re-
sponse 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 id-
iosyncratic but common that hit all clients —particularly the clients with
higher open FX positions. Second, arising due to customer-supplier link-
ages across firms, we further document evidence that banks may factor

in second-round effects.

More broadly, our paper is also related to the strand of empirical lit-
erature on collateral channel in closed economy settings. Gan (2007) for
Japan and Chaney et al. (2012) for the US show that a decline in the value
of land or real estate held by a firm induces lower investment, and this is
driven mainly by greater financial constraints faced by the firm. Focus-
ing on lenders, Cerqueiro et al. (2016) show that in response to reduced
collateral values, banks increase their interest rates and lower supply of
credit. While our focus is different —given our focus on FX indebtedness
of borrowers, our results are broadly inline with this literature and opens

up venue for inter-firm externalities.

From a theoretical standpoint, our paper puts under the spotlight an
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additional source of externality —that underscores the very importance of

close monitoring of foreign currency borrowing/lending, and appropri-
ate policies thereof.? 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 rate, favorable interest differentials, and expected cur-
rency appreciations— (see Bruno and Shin, 2017, for an empirical assess-
ment), once triggered a large currency depreciation, this may ex-postlead
to not only more adverse outcomes for FX indebted firms as shown in the
previous literature, but also cause negative externalities: significant tight-
ening 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 2.2 presents the data and em-
pirical strategy; Section 2.3 presents empirical results, and Section 2.4 ro-

bustness analyses and further discussions. Section 2.5 concludes.

INote 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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2.2 Data and Empirical Strategy

2.2.1 Data

We study several micro-level supervisory databases, each crucial for iden-
tification. The first database is the Credit Register of Turkey (CR), main-
tained and supervised by Credit Registry Bureau and the Banking Regu-
lation and Supervision Agency (BRSA), the authority in charge of super-
vising the Turkish banking system. The CR provides extensive details on
virtually all corporate loans granted by all banks operating in Turkey. The
CR, unlike many registers around the world, provides not only the vol-
ume but also the interest rate (which is instrumental for identification as
we discuss below), as well as loan origination and termination dates, to-
tal 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-currencylevel for each month (using appropriate weights). We
focus on three major currencies that loans are denominated, Turkish lira,
US dollar, or Euro, which in total covers over 98% of total loans. We study
the period December 2017-December 2018, which is about 6 months be-
fore and after the sharp Turkish lira depreciation in mid-2018. Using De-
cember values is also helpful to appropriately measure firms’ net open
FX positions —which includes firm-level exports and assets that are mea-
sured annually at the end of each year. 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.

The second database provides complete financial statements of the
universe of non-financial corporates in Turkey (close to 350K firms), and
is provided by Revenue Administration of Turkey and TURKSTAT (Turk-

ish Statistical Institute). The database does not include entrepreneurial
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firms. We exclude governmental bodies (public administration, defense,

compulsory social security), and extra-territorial organizations and bod-
ies. To avoid misreporting or measurement errors, we winsorize firm vari-
ables at 1% from both sides. We match this database with the CR to obtain
a proxy for the (ex-ante) vulnerability of firms to a Turkish lira deprecia-
tion. Namely, we calculate for each firm foreign currency debt with re-
maining maturity less than a year net of total exports. We then normalize

this measure with firm total assets:

FX Debt due within 1 year; ,_; —Exports, , ,

NOP; , ) = 2.1)

Total Assetsf ;1

For brevity, we label this measure as the “NOP” (net open position) of
a firm throughout the text. We then measure a bank’s exposure to risky FX
borrowers as the weighted average NOP of firms that the bank is ex-ante

working with:

Exposure to Risky FX Borrowers,, ,_; = Z Wf p—1NOPr 1 (2.2)
feb

where b denotes bank, f € b is the set of firms in bank b’s loan portfolio,
wy p is the share of firm f’s outstanding credit at bank b in bank b’s total
non-financial corporate credits.!® 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 FXloans due within one year aggregated from across all banks

the firm is working with at £ —1. In this sense, our exposure measure

10Note also that households in Turkey 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.
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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).

The third database is firm-to-firm sales, maintained by the Turkish
Ministry of Treasury and Finance. It is collected for value-added tax pur-
poses, 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 coun-
tries for which this type of database is available, we have information on
the volume of sales transaction, and unique identifiers for supplier and
customer firms, without further details on items in invoices. We match
all these databases by using unique firm identifiers common across the

databases (each firm identifier is based on its tax identification number).

We exclude Islamic banks as they comply with different business op-
erations, 2 banks that extend only non-cash loans (e.g., letters of guaran-
tee) for which there is no information on the loan rate or maturity, and 3
small banks for which exposure to risky FX borrowers are clear outliers.
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 sam-
ple period. Our sample further includes 358,568 firms (or 192,482 firms
with multiple banking relationships). We have complete financial state-
ments for 234,004 firms (receiving a large share (87%) of total banking
sector non-financial corporate FX loans), based on which we calculate
firm NOPs and banks’ exposure to risky FX borrowers. Lastly, a firm on

average works with 29 supplier and 43 customer firms.

We also 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 sector (based on NACE Rev.2 sectoral
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classifications) and city of location data, provided by TURKSTAT. 1!

2.2.2 Empirical Strategy

Financial Linkages

Identification. Figure 2.1 presents a simple credit network structure that
summarizes our identification strategy (Khwaja and Mian, 2008).!? Con-
sider an “average firm” (black) that borrows from multiple banks (“Bank
A” and “Bank B”) prior to the shock, where banks differ in their expo-

sures 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 for-
eign currency 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 com-
pared to “Bank A” following the currency depreciation. Moreover, healthy
firms (firm #3) may experience negative spillovers as well (due to working
with Bank B which also works with firms #4 and #5).

We focus on banklending channel that facilitates the connection: risky
firms’ higher difficulty in paying their debt may translate into banks’ de-
teriorated capacity to lend to other firms. To make sure that this mecha-
nism is in place, we also need to observe the following:

(i) firms with higher NOP are more likely to default on their loans;

1 Although few, some firms may produce multiple products that do not fall in the
same sectoral classification, or firms may operate in different cities. TURKSTAT pro-
vides 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 Com-
merce Bureau.

2For ease of exposition, assume that (i) each of the linkages are equally important
(reflecting equal outstanding 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 away differences in currency of denomination
of loans.
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(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 sys-
tematically 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). We later verify that all these con-
ditions are met.

Baseline Model. To this end, we estimate the following regression:

AYyrc,r = B Exposure to Risky FX Borrowers,, ,_; +---
+0 Bank Controls, ;1 +A Xpr 1+ Uf e+ Epfe, (2.3)

where AY, fer is the log change in (i) volume, (ii) interest rate, (iii) ma-
turity, or (iv) value of total collateral pledged-to-total volume (collateral
coverage) ratio, for a loan denominated in currency ¢ (Turkish lira, US
dollar or Euro) extended to firm f by bank b. ¢ stands for December 2018,
and ¢ — 1 stands for December 2017.!3 In the next section, we also look
at extensive margins of credit supply (new lending and termination mar-
gins).

Exposure to Risky FX Borrowers is as defined in equation (2.2). ur .
denote firmxcurrency fixed effects, and allow us to focus on a given firm
borrowing from multiple banks in the same currency. Including firmxcurrency

fixed effects is mainly for identification, since change in demand for FX

13Change in volume of Turkish lira loans are adjusted by the CPI (results are strongly
robust to not adjusting 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 depreciation. We did not make
inflation adjustment for foreign currency loans.
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vs. Turkish lira loans may potentially differ after the Turkish lira deprecia-

tion, and banks with high vs. low exposure to risky FX borrowers may face
different changes in demand for credit. That said, our results are strongly
robust to not including firmxcurrency fixed effects. We cluster standard
errors at the firm level following Petersen (2009). For identification, we
restrict the sample to firms that borrow from at least two banks prior to
the shock (December 2017) —as we show below, our results are robust to
including single-bank firms.

Bank Controls include standard bank characteristics used in the lit-
erature, capital adequacy ratio (Tier-1 capital-to-total risk-weighted as-
sets), liquidity ratio (bank liquid assets to total assets), size (log of total as-
sets), return on assets (pre-tax net profit-to-total assets), non-performing
loans ratio (non-performing loans to total loans ratio), Herfindahl by in-
dustry (by how much a bank’s loan portfolio is concentrated among dif-
ferent sectors), as well as FX loan share (share of FX loans in total loans)
and foreign funding ratio (non-core FX liabilities-to-total assets ratio).
The last two controls are added since extending FX loans may in fact be
a hedging strategy for banks and may potentially spur bank earnings fol-
lowing a local currency depreciation —to the extent FX loan defaults are
sufficiently low—, and that banks that ex-ante rely more on foreign-currency
wholesale funding may find it harder to continue financing their loans.
Xp s 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 bargain-

ing power over the bank on loan terms.

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 esti-

mate the following firm-level regression
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Frr=0g NOPs, 1+ [z W.Exposure; ,_; + Controls¢ s 1+ Vi ciry T €1t
(2.4)

where ¢ ; is an indicator variable that is equal to 1 if firm f has a non-
performingloan atleast one bank within 12 months after December 2017,
and 0 otherwise.!* W.Exposure 7,i—1 1s the weighted average of ex-ante
Exposure to Risky FX Borrowers of banks that the firm f is working with
at t—1. Controls 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). v; .;;, denote industryxcity fixed effects, where industry is
defined at NACE Rev2 4-digit level.

We are interested in whether a4 > 0, i.e., whether higher NOP firms
are more likely to default on aloan. 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 (2.3) by including change
in bank NPL and change in bank capital adequacy ratios —the key vari-
ables 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 de-
preciation, then one may expect firms attached to these banks to experi-
ence worse economic outcomes. This could happen to the extent firms
are unable to switch to alternative sources of funding (e.g., borrowing

from less affected banks or lower NOP firms, or issuing bonds). Along

14 oan 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).
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these lines, we estimate the following firm-level regression:

AXf,t =ay NOPf,t_l +/J’f W.Exposuref’t_1 + Controlsf,t_l +Vicity TEf ¢
(2.5)

where AX; , denotes log change in total liabilities, domestic sales, profit,
fixed assets, or number of employees of firm f, from December 2017 to
December 2018.!° Similar as above, we control for firm size, leverage and
export status, and saturate the model with industryxcity fixed effects.
Our hypothesis boils down to whether fy < 0, i.e., among firms oper-
ating within the same industry and city, whether firms that on average
borrowed more from banks that lend more to higher NOP firms experi-

ence worse financial or real outcomes.

Real Linkages

Intuitively, firms working with customers or suppliers vulnerable to (or
hit by) an adverse shock may experience more adverse economic out-
comes 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 match firm-to-firm sales database with firms’ financial statements,
and calculate for each firm weighted average NOP of its customer and
supplier firms.!® We then augment equation (2.5) by including these NOP

measures, and estimate:

15Here, we essentially focus on surviving firms. Our results are in fact stronger if we
include firms that default (not reported for brevity).

161n 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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AXyr=arr NOPf 1+ Bff W.Exposure; ,_; +

+7p Customers’ NOPyjcr ;1 + 7y Suppliers’ NOPscr
+Controlsy ;1 + Vi ciry +Ef (2.6)

where Customers’ NOPy; jc r ,_; is the weighted average NOP of firms that

buy goods from firm f where each customer isindexed by j, and Suppliers' NOPy ¢ r ;4

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, AXy ;, and
Controls are as in equation (2.5). As above, we saturate the model with
industryxcity fixed effects to facilitate comparison among firms operat-
ing within the same industry and city.

The working hypotheses are whether firms selling goods to higher NOP
customers or receiving inputs from higher NOP suppliers prior to the shock
subsequently experience more adverse financial or real outcomes follow-
ing the Turkish lira depreciation (i.e., whether vy <0 and y;; <0, respec-
tively). To shed light on the mechanism, we further study two additional
outcome variables based on trade credit. In particular, we study whether
such firms experience lower trade receivables from customers or lower

trade payables to suppliers.!”

Summary Statistics

Table 2.2 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

17An alternative would be to study change in firm-to-firm sales for our sample period
(from December 2017 to December 2018), and exploit within-buyer or within-seller vari-
ation, but since our database on firm-to-firm sales ends at March 2018, we are not able
to pursue that road.
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in loan rates, a decline in maturity of loans and collateral coverage ratios.

Probability of a bank establishing a new lending relationship or terminat-

ing an existing relationship with a firm is both high and close to 37%.

Table 2.3 presents cross-correlations between key variables. The cor-

relations 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 firm size or leverage ratio are small
(less than 0.03). Moreover, higher NOP firms are less likely to be an ex-
porter firm. These results may not be surprising given our definition for

the NOB i.e., total FX liabilities net of exports, normalized by total assets.

(ii) In terms of key bank variables considered (capital adequacy ratio,
liquidity ratio, total assets, non-performing loans ratio, return-on-assets,
foreign funding ratio, FX loan share), banks with higher exposure to risky
FX borrowers are not statistically significantly different than banks with
lower exposure. The cross-correlation of bank exposure to risky FX bor-
rowers with these banks characteristics are statistically insignificant at
conventional values (p-values are higher than 0.10 in all cases), and eco-
nomically weak (ranging between 0.016 and 0.25). Still, we control for
these bank variables in our loan level regressions to mitigate potential
bias related similarities across banks with high vs. low exposure to risky
FX borrowers. Moreover, banks with higher exposure to risky FX borrow-
ers, 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 negatively correlated with

number of customer and/or supplier firms), yet, this appears to be a weak
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association (correlation ranging between 0.01 and 0.11).

Before presenting the results, we finally report some suggestive evi-
dence 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 interest rate differential
(foreign currency loan rates being lower), even after controlling for ex-
change rate expectations. Since we do not have firm-level exchange rate
expectations, we cannot identify this motive rigorously. Based on avail-
able data, however, we find consistent results. Figure 2.3 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).

2.3 Empirical Results

2.3.1 Financial Linkages

We first explore whether firms with higher NOPs create adverse financial
or real spillover effects on other firms through financial linkages. Table
2.4 presents the first set of baseline results, where we focus on loan vol-
ume. In subsequent tables (Tables 2.5 and 2.6), we study other loan terms
(interest rate, maturity, and collateral coverage).

We start Table 2.4 by including all firms regardless of whether they
have a single or multiple banking relationship (column (1)). In following
columns, we focus on firms with multiple banking relationships, and suc-
cessively saturate the model with firm, currency or firmxcurrency fixed
effects, for identification purposes.

The key result is that, for a given average firm, banks that ex-ante lend
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more to risky FX borrowers reduce their supply of credit more strongly in

the aftermath. This resultis robust to including firm, currency, or firmxcurrency

fixed effects, and remain economically and statistically significant. Our

preferred specification, column (5), focuses on firms borrowing in the

same currency from multiple banks.'® Economically, banks with a 1-standard-

deviation higher ex-ante exposure to risky FX borrowers reduce their sup-
ply of credit by 14.3% more. Moreover, the estimated effect changes only
mildly across different specifications (ranges from 12% to 14.3% in columns
(2) and onwards), implying that our main variable of interest is fairly ex-
ogenous to the firm balance sheet channel (demand) or loan’s currency
of denomination. Moreover, Oster (2019) test indicates that omitted vari-

able bias is less of an issue.!?

We next study other loan dimensions, starting with the interest rate
(Table 2.5). 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 cur-
rency —confirming that the contraction in credit supply we found above

is driven primarily by supply rather than demand effects. Economically,

18As 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 cur-
rency 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 ob-
servations) are dropped. The results are strongly robust to including singletons.

9Formally, Oster (2019) shows that coefficient stability across specifications can be a
sufficiently good indicator of limited omitted variable bias, only if changes in the esti-
mated 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 6
(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 R,,,, (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, [-0.714,-
0.801], safely excludes zero.

86



banks with 1-standard-deviation higher exposure to risky FX borrowers

increase their loan rates by 3.2% 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 corre-
sponds to 51 basis points increase in the loan rate (at the mean). More-
over, banks with 1-standard-deviation higher ex-ante exposure to risky
FXborrowers provide 7.7% shorter maturity loans and asks for 12.8% higher
collateral coverage (Table 2.6, 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 cur-
rency depreciation, and at the bank-level, whether this leads to higher
non-performing loans and lower capital adequacy ratios. If these are in-
deed the case, then one would expect our previous results to be weakened
(ideally nullified) once we control for change in bank non-performing

loans and capital adequacy ratios in our baseline regressions.

We first estimate equation (2.4), that relates the probability of a firm
defaulting on a bank loan within the following 12 months to its NOP, expo-
sure 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 bank-

ing relationship in the ex-ante period (which, in addition to the Baseline
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Sample, includes single bank relationship firms, firms that switch curren-

cies at a given bank, or firms that experience termination of their credit

relationships). Table 2.7 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 0.6% more likely to default (while average
probability of defaulting on aloan 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.?’

Figure 2.5 confirms that banks with higher exposure to risky FX bor-
rowers have eroded capacity to lend. 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 ra-
tio.

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 2.8).%! 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

20Consistent 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
2.20). Possible channels proposed in the literature include better access to credit and
higher productivity.

21There 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 (vol-
ume, 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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14.8% to 4.7%, on interest rate from 3.1% to 0.3%, on maturity from 7.7%

to 3.3%, and on collateral ratio from 13.4% to 6.4%. These findings sup-
portour previous results in that change in bank NPL and capital adequacy
ratios (which we argue to be the transmitter of financial linkages)- can
explain a significant portion of tightening in overall credit supply condi-

tions.

The repercussions of credit market externalities are binding at the firm
level, and eventually, lead to adverse real effects. It is not a priori obvi-
ous 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 re-
gression (equation (2.3)) at the firm level, and check if results continue to
hold.??

Table 2.9 presents results for each loan dimension, and for the base-
line and the large sample of firms. Robust to all loan dimensions and the
sample of firms, we find that firms that borrow from banks with higher ex-
posure to risky FX borrowers experience tighter credit terms (lower vol-
ume, higher interest rates, lower maturity, and higher collateral cover-
age). In general, we find somewhat smoother yet significant and viable
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 14.3% to 14.8% reduction in credit sup-
ply that we identify at the bank-firm-currency or bank-firm level analy-
ses. We find smoother effects for maturity and collateral coverage as well,

namely, 3.4% lower maturity loans and 7% higher collateral coverage at

22The 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 av-
erage of remaining bank characteristics (with weights proportional to the share of each
bank in a firm’s total bank loans).
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the firm-level, compared to 7.7% and 12.7% we find earlier (but not for the

interest rate). We find qualitatively similar results for the large sample of
firms as well. Overall, an average firm in the economy seems to only par-
tially 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 em-
ployees, to compensate the binding reduction in bank credit supply (which
should then be reflected in aggregate liabilities at the firm level). In Table
2.10, we show that firms fall short in doing so. In particular, firms with 1-
standard-deviation higher exposure to risky FX borrowers (i.e, firms with
1-standard-deviation higher weighted average bank exposure to risky FX
borrowers) experience total liabilities reduced by 2.3%. As financial con-
straints bind more strongly, they experience worse real outcomes: lower
sales (by 0.5%), lower profits (by 2.9%), and lower investment (by 2.3%).
In reaching these effects, we control for firm’s own NOP (alongside firm
size, leverage, and exports, and industryxcity fixed effects). Moreover, as
one would expect, direct effects are in general stronger. Firms with higher
NOP experience lower liabilities (2.8%), lower sales (2.1%), lower profits
(2.9%), and lower investment (3.5%). While indirect effects (arising due to
firm’s connection to high NOP firms via banks) appear somewhat milder
than direct effects (arising due to firm’s own NOP), the indirect effects are
still sizable: in some cases, indirect effects are very close to direct effects.
The strong difference between direct and indirect effects occurs for the
case of employment. While firms with higher NOP reduce their employ-
ment significantly (by 0.6%), we find no effect on employment of being

connected to high NOP firms via banks.
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2.3.2 Real Linkages: Does working with higher NOP cus-

tomers/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 be-

hind the results.

Table 2.11 shows that firms working more with higher NOP customers
or suppliers experience significantly worse financial or real outcomes,
with downstream effects (working with higher NOP customers) being more
robust and pronounced. Numerically, being more exposed to higher NOP
customers (having 1-standard-deviation higher weighted average customers’
NOP) induces 1.6% lower liabilities, 0.9% lower sales, 3.7% lower profits,
3% lower investment, and 0.32% lower employment. The adverse spillover
effectis particularly large for profits (and larger than the drop in sales), re-
flecting squeezed profit margins and lower demand by higher NOP cus-
tomers. Downstream effects are in general stronger and statistically more
robust than being exposed to upstream effects. In particular, firms more
exposed to higher NOP suppliers experience 1.35% lower profits, 1.9%
lower investment, and 0.31% lower employment. It is intuitive that work-
ing with higher NOP suppliers has a big toll on firm investment, as such
suppliers —experiencing greater deterioration in their balance sheets—are

more strained to provide inputs.

Table 2.12 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 particular, 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. Inline with previous re-

sults, the strongest impact is due to having higher NOP (direct effects). A
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firm with 1-standard deviation higher NOP experiences 5.2% lower trade

receivables, and 4.2% lower trade payables (columns (1) and (5)). More-
over, credit market externalities induce lower trade credit as well -2.5%
lower trade receivables and 3.5% lower trade payables—. These results can
be interpreted as areflection of how firms’ own NOP or exposure to higher
NOP firms via banks —both of which inducing binding and significantly
adverse financial and real outcomes, as we show above- affect firm’s de-
mand for or supply of goods with other firms.

Moreover, firms working with higher NOP customers —those with 1-
standard-deviation higher weighted average customer NOPs-experience
lower trade receivables from its customers (by 3.6%) and lower trade payables
toits suppliers (by 4.3%) (columns (3) and (7)). Finally, we additionally in-
troduce working with high NOP suppliers, eventually have all sources of
spillovers in columns (4) and (8). Consistent with Table 2.11, working with
higher NOP suppliers induce qualitatively similar but milder effects than
working with higher NOP customers. A firm with 1-standard-deviation
higher weighted average supplier NOPs face 2.1% lower trade receivables
and 1.6% lower trade payables (compared to 3.2% and 4%, respectively,

due to working with higher NOP customers).

2.4 Robustness and Further Discussions

2.4.1 Extensive Margin

Baseline results carry over to the extensive margins of credit supply as
well (Table 2.13). In particular, we re-estimate our baseline regression
(equation 2.3) at the bank-firm level, and use New Lending and Termi-
nation indicator variables as dependent variables. New Lending takes a

value 1 if a bank establishes a new lending relationship with a firm in De-
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cember 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 3% less likely to establish a new lending rela-
tionship, and 4.8% more likely to terminate an existing relationships with
a firm after the Turkish lira depreciation. Comparing these with the av-
erage probability 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.

2.4.2 Firm Heterogeneity

We previously show that high NOP firms create credit market externali-
ties, in that such firms’ having greater difficulty in repaying loans and the
resulting decrease in banks’ capacity to lend lead to an overall tightening
in credit supply conditions in the economy. In this section, we show 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 liabilities), (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 are 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 (2.3)), by including the
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interaction of banks’ ex-ante Exposure to Risky FX Borrowers with one

of these indicator variables (one-by-one). Table 2.14 presents the results.
Panel I shows that banks with higher exposure to risky FXborrowers tighten
their credit supply conditions (lower volume, higher loan rates, lower ma-
turity 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 vs.
the rest.

The remaining panels point to a similar picture: less leveraged, more
profitable, larger or exporting firms experience tightening in credit sup-
ply conditions. Compared to the rest of the firms, the relative degree of
tightening they face is milder.?® 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.

2.4.3 Firm Centrality

Firms that are more central in production networks might experience
weaker tightening in credit supply conditions. By intuition, central firms
are more likely to have supplier/customer relationships with bank’s other
client firms, and tighter conditions imposed by a bank on the central firm
would imply adverse spillover effects on other firms the bank is work-
ing with, and in turn, has greater potential to adversely affect the bank.
While there is no a priori stand on this issue —and it is largely unexplored

in the literature—, we for now hypothesize that banks’ risk assessments go

Z3The only exception is collateral coverage. Surprisingly, banks asks for higher collat-
eral coverage from negative/zero NOP, more profitable, larger or exporting firms.
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beyond idiosyncratic (firm-level) risk, and take into account such inter-

linkages and firms’ degree of centrality in production networks to avoid

adverse second-round effects.

To test thisidea, 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 re-
flect relative importance of node connections, e.g., PageRank (available

upon request).

We re-estimate our baseline regression (equation (2.3)), by including
an interaction term between bank ex-ante exposure to risky FX borrow-
ers and firm’s total number of connected firms. Table 2.15 presents the
results. Panel I shows that banks tighten their lending conditions less
strongly for central firms. Namely, we observe milder reduction in vol-
ume, milder increase in loan rate, and milder decline in loan maturity
(columns (1) to (3)). For compensation, banks seem to increase their col-
lateral coverage (column (4)). Moreover, banks appear to be less likely to
terminate their relationships with central firms (column (5)), and curi-
ously, 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 interac-
tion (most importantly, firm size as larger firms are potentially more con-
nected). 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.
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Our previous results continue to hold, more specifically, regardingloan

volume, maturity, collateral coverage, and termination margins (the in-
terest rate and new lending margin lose their statistically and economic
significance).

In short, the results confirm that central firms experience milder tight-
ening in credit supply conditions. The channel seems to be not associ-
ated with central firms’ some other characteristics (e.g., their beinglarger),
potentially leaving room for banks’ taking into account second-round ef-
fects.

Relatedly, if banks take into account second-round effects, it could
also be the case that banks also consider their clients’ suppliers’ or cus-
tomers’ riskiness. Anecdotally, banks may use this soft information for
better risk management. Table 2.16 confirms this intuition. In particular,
we introduce the interaction of bank ex-ante exposure to risky FX bor-
rowers with firm’s customers’ or suppliers’ weighted average NOPs.

We find that banks set higher interest rates and higher collateral cov-
erage ratios if the borrower firm is working with higher NOP customers
and suppliers (columns (6) and (12)), and shorter maturity loans if work-
ing with higher NOP suppliers (column (9)). For volume, we find simi-
lar 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)).

2.4.4 Foreign Currency Loans

In Table 2.17, 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. At a first sight, one may expect greater tight-

ening in credit supply conditions for foreign currency loans, given the
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sharp local currency depreciation. 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 com-
pared 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 often documented in the EM 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)).

2.4.5 Foreign Banks

Exploring the behavior of foreign banks is an interesting question, given
that the Turkish lira depreciation in 2018 does not have a viable interna-
tional spillover effect on foreign banks’ headquarters (i.e., the shock was
not global) and they presumably have lower funding risk vis-a-vis domes-
tic banks. Therefore, ceteris paribus, foreign banks’ response may shed
light on the role funding risks may play. Table 2.18 presents the results.

Foreign banks with higher exposure to risky FX borrowers tighten their
credit supply conditions (lower volume, higher interest rate, lower ma-
turity, and higher collateral coverage). 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.?*

In sum, softer external funding constraints seem to smooth credit mar-
ket externalities. But this is only partial and for quantity and price dimen-

sions. Indeed, heightened credit risks force foreign banks to lend signifi-

24We also explore whether foreign banks work systematically with healthier firms, e.g.,
negative/zero NOD, less leveraged, or exporting firms, compared to domestic banks. We
find no significant difference between foreign vs. domestic banks in this regard (Table
2.3).
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cantly lower maturity loans (by 16% lower compared to domestic banks),

and ask for significantly higher collateral coverage (by 121% higher), po-

tentially reflecting greater risk aversion.

2.4.6 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 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 ele-
vated funding risks, banks with ex-ante higher reliance on foreign fund-
ing 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 (2.3)) by
including the interaction of bank exposure to risky FX borrowers with
bank capital adequacy ratio, or with bank foreign funding ratio. For com-
pleteness, we also consider other bank controls, including 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 2.19 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
loanrates 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 dif-
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ferential impact of being more vs. less capitalized on the effect of expo-

sure 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 bor-
rowers, 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.

2.4.7 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 balance sheet effects are weaker, e.g., during
periods of relatively stable Turkish lira. 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 2.2). In particu-
lar, we take the ex-ante period (f —1) as December 2016, and the ex-post
period (¢) as January 2017, and calculate bank exposure to risky FX bor-
rowers and firm NOPs for December 2016. We then estimate the baseline
model (equation (2.3)) for this placebo period, and report economic im-
pacts. Later, we successively expand the end-period by one month, by
taking ¢ as February, March, ..., or June 2017, and report the economic

impacts for each time interval (Figure 2.6). Figure 2.6 also presents our
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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 col-
lateral coverages set by higher exposure banks (Panels Il and IV), the mag-
nitudes 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 inter-
est rates or collateral coverage despite virtually no change in the foreign
exchange rate, might be due to banks’ expectations about future move-
ments in the exchange rate. Indeed, we find some supportive evidence
in this regard: banks with higher exposure to risky FX borrowers in De-
cember 2016 expect higher exchange rate depreciation in the following
12 months (Figure 2.8).

In sum, during the placebo period, we find almost zero effect on lend-
ing volume and significantly milder effects on interest rate or collateral

coverage, of banks’ being more vs. less exposed to risky FX borrowers.

2.5 Conclusion

Foreign currency debt of non-financial corporates in emerging markets
hitrecord high levels. Using supervisory transaction-level databases from
Turkey and exploiting the sharp Turkish lira depreciation in mid-2018, we
show that unhedged foreign currency debt entails a risk that permeates
the economy, not only affecting firms holding unhedged foreign currency
debt adversely, but also other firms connected to foreign currency in-
debted firms. We study and identify two channels: bank lending channel

and customer/supplier relationships. Higher connectedness with foreign
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currency indebted firms imply experiencing tighter credit supply condi-

tions, 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 currency
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 macropru-

dential policies to address such systemic externalities.
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FIGURE 2.1: A SIMPLE CREDIT NETWORK
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FIGURE 2.2: EVOLUTION OF TURKISH LIRA AGAINST US DOL-
LARS (USD) or Euros (EUR)
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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 em-
pirical 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 2.5;: BANK NPL AND CAPITAL RATIOS VS. EXPOSURE TO
RisKkY FX BORROWERS
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Dec'17-Dec'18

Change in Bank NPL Ratio
Dec'17-Dec'18

o

— AT

1 T
-6 -4 -2 0 2
Bank Exposure to Risky FX Borrowers

0 :
Change in Bank CAR
Dec'17-Dec'18

Notes. Each circle denotes a bank, and the size of each circle is
based on bank’s total assets i 8 cember 2017. The estimated
fitted line assigns greater wei;i'- larger banks (weighted least
squares, with weights proportional to bank total 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 (2.2)). The lower panel plots the per-
centage change in bank NPL ratio against the capital adequacy ra-
tio (capital-to-risk-weighted assets ratio).



FIGURE 2.6: PLACEBO PERIOD (JANUARY 2017 - JUNE 2017)
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Notes. Connected blue lines are based on estimating the baseline model (equation 2.3)
for alternative periods that exhibit relatively stable Turkish lira against USD or Euro (Fig-
ure 2.2). 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 pe-
riods December 2016-February 2017, December 2016-March 2017, ...), hence the fol-
lowing dots in each panel. Gray areas around economic impacts are 95% confidence
intervals. Green horizontal lines correspond to our baseline estimates (see Table 2.4
column (5), Table 2.5 column (5), Table 2.6 columns (3) and (6)).
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FIGURE 2.7: BANKS’ HIGHER EXPOSURE TO RISKY FX BORROW-
ERS INDEED REFLECTS STRONGER TIGHTENING IN
BANK CREDIT SUPPLY AT THE FIRM LEVEL
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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 weighting 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
bankloans 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 2.8: PLACEBO PERIOD: BANK-LEVEL FOREIGN EX-
CHANGE RATE EXPECTATIONS AND THEIR EX-
ANTE EXPOSURE TO RISKY FX BORROWERS

12-month-ahead USD/TRY Expectations
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TABLE 2.3: CROSS-CORRELATIONS

Panel A. Correlation of Firm NOPs with Firm Controls

Baseline Sample

Large Sample

Firm Size
Firm Leverage Ratio
Exporter Firm

-0.028***
0.023***
-0.529***

-0.017***
0.019***
-0.469***

Note: Baseline Sample corresponds to the sample of firms in Table 2 (firms that have a banking relationship in both pre- and post- periods --

same currency--).

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

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

0.250
-0.212
0.163
0.08
0.195
-0.016
0.158
0.071
0.087
-0.520
0.415*

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

Panel C. Correlation of Firm NOP with Other Firm Variables

W. Aveg. Bank Exposure to Risky FX Borrowers
Customers' NOP

Suppliers' NOP

Number of Customer Firms

Number of Suppliers

Number of Total Connected Firms

0.113***
0.267***
0.275**
-0.012***
-0.115***
-0.068***

Note: Number of observations is 249,120.

Panel D. Comparing average characteristics of Domestic- vs. Foreign-Owned Banks

Domestic Bank Foreign Bank Difference p-value
Exposure to Risky FX Borrowers -0.046 -0.09 0.044 0.53
Capital Adequacy Ratio 18.08 22.68 -4.599 0.19
Liquidity Ratio 21.109 32.284 -11.175 0.007
Size 17.055 16.164 0.891 0.26
ROA 1.594 1.004 0.59 0.21
NPL Ratio 0.801 1.372 -0.571 0.29
Foreign Funding Ratio 20.922 36.993 -16.07 0.06
FX Loan Share 32.65 39.935 -7.185 0.35
Herfindahl by Industry 15.036 12.07 2.961 0.34
W.Aveg. Firm Size 21.794 21.769 0.025 0.98
W.Aveg. Firm Export Ratio 0.118 0.147 -0.029 0.43
W.Aveg. Firm Leverage 0.987 0.914 0.072 0.28
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TABLE 2.4: BASELINE RESULTS: VOLUME

Dependent Variable:

Log change in real credit

(1) 2) (3) (4) (5)
Exposure to Risky FX Borrowers -0.432*** -0.604*** -0.732*** -0.741*** -0.714***
________________________ (0025 (0021) _ (0.024) _ (0.024) __(0024) _
Capital Adequacy Ratio 0.012*** 0.018** 0.025*** 0.025*** 0.028***
(0.001) (0.001) (0.001) (0.001) (0.001)
Liquidity Ratio -0.014*** -0.013*** -0.022*** -0.022*** -0.025***
(0.001) (0.001) (0.001) (0.001) (0.001)
Size 0.073*** 0.144** 0.155*** 0.152*** 0.181***
(0.007) (0.007) (0.007) (0.007) (0.007)
NPL Ratio 0.023 0.155*** 0.141** 0.145*** 0.129***
(0.016) (0.010) (0.011) (0.011) (0.012)
ROA 0.195*** 0.305* 0.266*** 0.277*** 0.189***
(0.024) (0.021) (0.022) (0.022) (0.023)
Foreign Funding Ratio -0.015*** -0.014*** -0.015*** -0.014*** -0.016***
(0.001) (0.001) (0.001) (0.001) (0.001)
FX Loan Share -0.005*** -0.005*** -0.000 0.000 -0.002***
(0.000) (0.000) (0.001) (0.001) (0.001)
Herfindahl by Industry 0.001*  0.001* 0.003*** 0.003*** 0.002***
(0.000) (0.000) (0.001) (0.001) (0.001)
Strength of Relationship 0.057* 0.065 0.019 0.022 0.108***
(0.033) (0.046) (0.026) (0.028) (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 669,266 596,891 503,706 503,706 497,098
R-squared 0.013 0.015 0.421 0.422 0.434
Log change in the credit supply of a bank
with 1 std. higher ex-ante exposure to -8.68 -12.14 -14.71 -14.89 -14.35

risky FX borrowers (in %)

Notes: The dependent variable is the log change in real credit extended by bank b to firm f in currency ¢
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 2.5: BASELINE RESULTS: INTEREST RATE

Dependent Variable:

Log change in interest rate

(1) (2) 3) (4) (5)
Exposure to Risky FX Borrowers 0.035* 0.216*** 0.160** 0.159*** 0.159***
(0.018) (0.008) (0.008) (0.008) (0.008)
‘Capitai Adequacy Ratio " T T 0.002%% 0.00T  0.0117 0.011 0.010"
(0.000) (0.000) (0.000) (0.000) (0.000)
Liquidity Ratio 0.003*** -0.000 0.005*** 0.005*** 0.006***
(0.000) (0.000) (0.000) (0.000) (0.000)
Size -0.021*** -0.076*** -0.049*** -0.049*** -0.054***
(0.005) (0.003) (0.002) (0.002) (0.002)
NPL Ratio -0.023* -0.157*** -0.124*** -0.124*** -0.124***
(0.013) (0.006) (0.005) (0.005) (0.005)
ROA -0.131*** -0.281*** -0.234*** -0.234*** -0.226***
(0.018) (0.011) (0.009) (0.009) (0.009)
Foreign Funding Ratio 0.004*** 0.002*** -0.002*** -0.002*** -0.002***
(0.000) (0.000) (0.000) (0.000) (0.000)
FX Loan Share 0.005*** 0.005*** 0.001*** 0.001*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)
Herfindahl by Industry 0.002*** 0.002*** 0.001*** 0.001*** 0.001***
(0.000) (0.000) (0.000) (0.000) (0.000)
Strength of Relationship -0.014** -0.018 -0.012** -0.013** -0.031***
(0.006) (0.012) (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 648,657 582,308 484,986 484,986 478,484
R-squared 0.029 0.037 0.499 0.499 0.509
Log change in the interest rate of a loan
from a bank with 1 std. higher ex-ante 0.70 4.34 3.22 3.20 3.20

exposure to risky FX borrowers (in %)

Notes: The dependent variable is the log change in the interest rate of a loan extended by bank b to firm f
in currency ¢ 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 2.6: BASELINE RESULTS: MATURITY AND COLLATERAL

COVERAGE
Dependent Variable: Log change in maturity Log change in collateral ratio
(1) (2) 3) (4) (5) (6)
Exposure to Risky FX Borrowers -0.389*** -0.393*** -0.385***| 0.691*** 0.688*** 0.635***
(0.022) (0.022) (0.022) (0.052) (0.052) (0.052)
Capital Adequacy Rafio T 0.0357 0035 ~ 0.037+% | 0.004"  0.003* -0.004"
(0.001) (0.001) (0.001) (0.002) (0.002) (0.002)
Liquidity Ratio -0.006*** -0.006*** -0.007***|-0.117*** -0.117*** -0.117***
(0.001) (0.001) (0.001) (0.003) (0.003) (0.003)
Size 0.195*** 0.194*** 0.217*** | -0.351*** -0.354*** -0.391***
(0.006) (0.006) (0.008) (0.017) (0.017) (0.018)
NPL Ratio 0.196*** 0.198*** 0.195*** | -0.953*** -0.951*** -0.920***
(0.012) (0.012) (0.013) (0.044) (0.044) (0.044)
ROA 0.015 0.021 -0.036* | -1.259*** -1.249*** -1.100***
(0.021) (0.021) (0.022) (0.058) (0.057) (0.060)
Foreign Funding Ratio -0.006*** -0.005*** -0.006***| 0.001 0.001  0.003***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
FX Loan Share 0.000 0.001*  -0.001* | 0.020*** 0.020*** 0.024***
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)
Herfindahl by Industry 0.000 0.000 -0.001** [ -0.012*** -0.012*** -0.011***
(0.000) (0.000) (0.000) (0.001) (0.001) (0.001)
Strength of Relationship 0.019 0.020 0.118** | 0.170*** 0.173*** 0.193***
(0.026) (0.027) (0.017) (0.065) (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 473,286 473,286 466,799 | 324,482 324,482 318,143
R-squared 0.406 0.407 0.415 0.434 0.435 0.450
Log change in the outcome variable of a loan
from a bank with 1 std. higher ex-ante -7.82 -7.90 -7.74 13.89 13.83 12.76
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%.
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TABLE 2.7: MECHANISM

Dependent Variable:

Probability of Future Loan Default

(over the next 12 months)

Set of Firms: Baseline Sample Large Sample
(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 Credits; pec17-Export Revenuess 4;7)/Total Assets; 47). "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%.
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TABLE 2.8: MECHANISM: FURTHER EVIDENCE

Outcome Variable: Volume i Interest Rate i Maturity i Collateral Ratio
(1) 2 1 @ @ 1% ® | @ 8)

Exposure to Risky FX Borrowers -0.737*** -0.235***i 0.153***  0.014* i-0.382*** -0.162***i 0.669*** 0.320***
(0.024) (0.025) 1 (0.009) (0.008) 1 (0.022) (0.023) 1 (0.052) (0.057)

ANPLRalo — T T TTTTTTTTITT R Y X 0.152%+
(0.008) | (0.002) | (0.005) | (0.015)

A Capital Adequacy Ratio -2.240*** i 0.541*** i -0.430*** i 1.392***
(0.047) (0.017) (0.041) , (0.056)

‘Capital Adequacy Rafio 0.026% -0.006" | 0,071+ 0.018"] 0,036 0.026" 106,001 0.007+*
(0.001) (0.001) | (0.000) (0.001) | (0.001) (0.001) | (0.002) (0.002)

Liquidity Ratio -0.023*** 0.011*** ' 0.005*** -0.007***' -0.006*** 0.022*** : -0.116*** -0.157***
(0.001) (0.002) | (0.000) (0.001) ! (0.001) (0.001) ! (0.003) (0.004)

Size 0.167*** -0.128***| -0.048*** 0.042*** | 0.202*** 0.054*** | -0.368*** -0.181***
(0.007) (0.010) i (0.003) (0.005) i (0.008) (0.008) i (0.017) (0.024)

NPL Ratio 0.142*** -0.107***, -0.122*** -0.039***, 0.193***  0.018 .-0.942*** -0.700***
(0.012) ©0.014) | (0.005) 0.005) | (0.013) ©0.013) | (0.044) (0.054)

ROA 0.241*** 0.450*** i -0.232*** -0.320***i -0.007 0.202*** i -1.195*** -1.326***
(0.023) (0.025) 1 (0.010) (0.013) ' (0.021) (0.021) 1 (0.058) (0.048)

Foreign Funding Ratio -0.014*** -0.015*** | -0.003*** -0.003***! -0.006*** -0.005***! 0.001  -0.003***
(0.001) (0.001) | (0.000) (0.000) | (0.001) (0.001) | (0.001) (0.001)

FX Loan Share -0.142*** 0.287*** | 0.056*** -0.119***i 0.021  0.416*** i 2.108*** 1.921***
(0.051) (0.055) , (0.019) (0.025) , (0.045) (0.045) , (0.096) (0.088)

Herfindahl by Industry 0.003*** 0.020*** ! 0.001*** -0.004***! -0.000 0.005*** ! -0.012*** -0.024***
(0.001) (0.001) (0.000) (0.000) | (0.000) (0.001) | (0.001) (0.001)

Strength of Relationship 0.018 -0.071***' -0.010** 0.020** * 0.014 -0.048***' 0.192*** 0.333***
(0.025) (0.014) (0.004) (0.008) ! (0.023) (0.008) ! (0.064) (0.068)
Firm FE Yes Yes | Yes Yes | Yes Yes | Yes Yes

Observations 495,833 494,923 i 477,465 476,585 i 465,984 465,094 i 317,446 316,728
R-squared 0.430 0.438 . 0.492 0.501 + 0.410 0.414 . 0.436 0.445

| | |
Log change in the outcome variable of a bank | | |

with 1 std. higher ex-ante exposure to -14.81 -4.72 i 3.08 0.28 i -7.68 -3.26 i 13.45 6.43

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%.
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TABLE 2.13: EXTENSIVE MARGIN

Dependent Variable: New Lending Termination
(1) 2)
Exposure to Risky FX Borrowers -0.152*** 0.238***
(0.011) (0.012)
Capital Adequacy Ratio 0.003** -0.019%*
(0.000) (0.000)
Liquidity Ratio -0.003*** -0.002***
(0.000) (0.000)
Size 0.040*** -0.056***
(0.003) (0.003)
NPL Ratio -0.011** 0.016**
(0.005) (0.007)
ROA -0.008 0.010
(0.009) (0.011)
Foreign Funding Ratio -0.004*** 0.005***
(0.000) (0.000)
FX Loan Share -0.002 0.071***
(0.018) (0.019)
Strength of Relationship -0.002*** 0.006***
(0.000) (0.000)
Firm FE Yes Yes
Observations 548,506 843,126
R-squared 0.799 0.703
Probability of the outcome variable for a bank
with 1 std. higher ex-ante exposure to -3.06 4.78

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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TABLE 2.20: 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, O 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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Chapter 3

INTERNATIONAL SPILLOVERS
OF FORWARD GUIDANCE
POLICIES

3.1 Introduction

Communication about how the policy is likely to be set in the future can
be a powerful monetary policy tool, as expectations about the future course
of monetary policy have a strong influence on the many different interest
rates that affect the economy (mortgages, business credit, bank deposits,
the cost of public debt, etc.) and hence on economic outcomes. Such a
tool may be particularly important at times when a central bank is unable
(or unwilling) to further change the current policy rate (Woodford, 2012;
Svensson, 2015). Indeed, in response to the 2008 financial crisis and the
2020 Coronavirus shock, many central banks, particularly in advanced
countries, cut their policy rate to near zero and turned to forward guid-
ance about the future policy. While these monetary policy actions target
the domestic economy, they also have international spillovers, especially

on the emerging market economies (EMEs).
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Following Chairman Bernanke’s congressional testimony hinting that

Fed would start scaling back its large-scale asset purchases, many EMs ex-
perienced a sharp withdrawal of portfolio flows in the second half 0of 2013
(Figure 3.1). Also, cross-border bank lending to EMEs slowed sharply. Its
growth rate dropped to 2.5% in the second and third quarters 0f 2013 from
around 10% over the previous two quarters (Avdjiev and Takéts, 2014).
The market turmoil during the taper tantrum was mainly driven by changes
in the monetary policy expectations for Fed (Bauer and Rudebusch, 2013).
These developments feed into a lively academic and policy debate over
the spillovers of the Fed and ECB’s monetary policy in EMEs credit cycles
(Rey, 2013; Rajan, 2014; Fischer, 2014).

In this paper, I study the international credit channel of monetary pol-
icy, in particular, the effects of advanced countries’ forward guidance poli-
cies on emerging markets’ credit cycles. I analyze (i) whether forward
guidance policies of Fed and ECB affect the supply of credit from banks
with higher exposure to Fed and ECB policies through their US dollar-
and euro-denominated cross-border liabilities, (ii) whether the underly-
ing mechanism works through the balance sheet effect of forward guid-
ance policies on domestic banks’ cross-border borrowing, (iii) whether
advanced countries’ forward guidance policies have real effects in terms
of firm investment, total sales, and employment, or whether firms are
able to compensate the effects of such forward guidance policies by re-

sorting to non-bank funding resources.

In order to explore these questions precisely and identify the effects of
advanced countries’ forward guidance policies on the banklending chan-
nel, at first I need a matched bank-firm data set. As banks that are more
exposed to Fed and ECB policies may lend to different type of firms, I
need to control for unobserved time-varying firm fundamentals. On the

other hand, to explore the underlying mechanism I need a matched do-
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mestic bank-global bank data on the cross-border borrowing. For the

mechanism analysis, as banks that are more exposed to Fed and ECB
policies may borrow from different type of global lenders, I need to con-
trol for unobserved time-varying lender global bank fundamentals. In
order to examine the associated real effects, I need a matched firm fi-
nancial statement data set. For identification I exploit global forward
guidance policy shocks, proxied by US and Eurozone future monetary
policy expectations, in conjunction with the micro-level three adminis-
trative supervisory datasets from Turkey: the Credit Register, the Inter-
national Interbank Market Register (IIMR), and the Firm Database. The
Credit Register tracks all corporate loans at a monthly frequency from all
banks in Turkey, with information on loan volume, interest rate, matu-
rity, and collateral coverage. The International Interbank Market Register
provides transaction-level data of wholesale funding of banks in Turkey
from global lenders, with information on loan price, volume, and cur-
rency of denomination. Lastly, the Firm Database provides complete fi-

nancial statements for the universe of non-financial corporates.

Turkey provides an excellent laboratory to analyze the link between
forward guidance policies of advanced countries and its spillovers to lo-
cal credit conditions. First, firms in Turkey mostly rely on banks for fi-
nance; direct access to international financial markets, equity or bond is-
suing play negligible roles in the firms’ sources of finance. Second, banks
in Turkey are highly integrated with the international money and capital
markets. As of end-2018, the share of foreign currency wholesale non-
core funding in total liabilities of Turkish banks is around 18 percent.
Third, Turkey is alarge emerging market economy subject to foreign shocks,

as it has large current account deficits and hence depends on global fi-

nance. Fourth, Turkey has three matched administrative, supervisory datasets

important to address my questions.
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I start with measuring exposure of a bank to Fed and ECB’s forward

guidance policies. Monetary policy shocks induced by the issuing au-
thority of a given currency will have a direct impact on the value of that
currency and also the amount of funding that is available to foreign bank-
ing systems in that currency. Therefore, banks that have higher share of
US dollar (euro) cross-border liability in their balance sheets will be more
exposed to Fed’s (ECB’s) monetary policy shocks. Using the [IMR, I calcu-
late each bank’s US dollar- and euro-denominated cross-border liability
to total asset ratio as an indicator that shows a bank’s exposure to Fed and
ECB policies, respectively. This bank-level exposure variable implies that
if a bank has higher share of US dollar-denominated cross-border liabil-
ity in its balance sheet, this bank will be more affected by the changes
in the value of US dollar and also by Fed’s monetary policy. Similarly, if
a banks holds higher share of euro-denominated cross border liability,
then this bank will be more exposed to changes in the value of euro and

ECB’s monetary policy.

To identify the credit channel of monetary policy, I analyze the CR
at the monthly frequency with firm-month fixed effects. In this way, I
control for unobserved, time-varying firm fundamentals and focus on
within-firm variations in loan conditions across banks that are differently
exposed to advanced countries’ forward guidance policies (as in (Khwaja
and Mian, 2008; Mian, 2016; Jimenez et al., 2014)). Since only 18% of all
firms borrow from more than one bank in a given month, in some specifi-
cations, [ use firm-bank and city-industry-month fixed effects to include
firms that are working with a single bank and also to control for sticky

bank-firm relationship.

To identify the underlying mechanism through cross-border borrow-
ing, I exploit the IIMR. For instance, a forward guidance policy by Fed

that indicates a tighter monetary policy in the future may render cross-
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border borrowing more costly for domestic banks, particularly the ones

with higher ex-ante US dollar cross-border liabilities. In turn, these banks
may demand less funds from abroad, eventually affecting the domestic
loan conditions. I analyze the IIMR at the monthly frequency with global
(lender) bank-month fixed effects. This allows to focus on within-global
(lender) bank variations in cross-border borrowing conditions across dif-
ferently exposed domestic banks and to identify the mechanism by ab-

sorbing international liquidity supply-side effects.

To identify the associated real effects, I analyze firm-year level domes-
tic loan outcomes as well as firm liability, firm assets, sales and employ-
ment from the Firm Database. Examining the firm level domestic loan
outcomes and firm level liability are important as firms could switch to al-
ternative sources of finance to mitigate the effects of advanced countries’
forward guidance policies. Furthermore, I use financial market based fu-
ture monetary policy expectations for Fed and ECB, which are exogenous

to Turkish economy, for forward guidance policies of advanced countries.

[ find the following results. Forward guidance policies of Fed and ECB
have statistically significant directimpacts on the loan margins. However,
Fed policies are more effective compare to ECB policies. Fed future pol-
icy expectation shocks affect the supply of credit to Turkish firms mainly
via banks that have higher ex-ante exposure to Fed policies with their US
dollar-denominated cross border liabilities. Tightening expectations for
Fed translates into not only less loans but also loans with higher inter-
est rate and shorter maturity. These results reinforce the supply-driven
channel. Economically, on average, banks with one-standard deviation
higher ex-ante exposure to Fed policies cut their loan lending by 4.5%
more, increase their loan rates by 45 basis points more and provide 10%
shorter maturity loans for a given firm following a 100-basis-points in-

crease in the future monetary policy expectations for Fed. On the other
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hand, ECB monetary policy expectations have significant impacts on vol-

ume and collateral coverage. Estimation results show that, on average,
banks with one-standard deviation higher ex-ante exposure to ECB poli-
cies decrease their loan lending by 2.7% more and ask for 12.7% higher
collateral coverage to a given firm following a 100-basis points increase

in monetary policy expectations for ECB.

I then explore the mechanism driving these results. Forward guid-
ance policies of Fed also have significant impact on the cross-border bor-
rowing conditions of banks in Turkey. Tightening expectations for Fed
make banks with ex-ante higher exposure to Fed policies to demand less
funds from abroad due to higher cross-border borrowing rates. This res-
onates well with the notion that tightening expectations for Fed deteri-
orates the balance sheets of Turkish banks that have higher ex-ante US
dollar cross-border liabilities. Economically, a domestic bank with a one-
standard-deviation higher ex-ante exposure to Fed policies decreases its
cross-border borrowing by 10% more, due to 10 basis points more in-
crease in its cross-border borrowing rate, following a 100-basis points
tightening in the monetary policy expectations for Fed. For ECB’s for-
ward guidance policies, I find significant impacts only on cross-border

borrowing rates.

I also analyze implications of forward guidance policies at the firm
level. Tightening expectations for Fed and ECB translates into reduction
in the firm-level credit; increase in the loan rate and decrease in the loan
maturity. [ find that domestic loan outcomes of firms that have more bor-
rowing relationships with higher exposure banks, are more affected by
the forward guidance policies of advanced countries. For instance, the re-
duction in the firm-level credit is 6.1% stronger; the increase in the firm-
level loan rate is 36.4 basis points higher and decrease in the firm-level

maturity is 1.6% more for firms whose weighted average of banks’ expo-
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sure to Fed and ECB policies are one-standard deviation higher, following

a 100-basis points increase in the average monetary policy expectations
for Fed and ECB. I also find that firms do not compensate the tightening
in the bank credit with other sources of finance. Total and current liabili-
ties of firms, which have higher exposure to Fed and ECB policies through
their banking partners decrease more strongly following the tightening
expectations for Fed and ECB. Moreover, as financial constraint binds,
those firms that are connected to more exposed banks experience worse
real outcomes: lower total and fixed assets, lower sales and lower employ-

ment.

My paper contributes to several strands of literature, most notably, on
the identification of the international credit channel of monetary policy
(forward guidance policy) via foreign currency cross-border borrowings
of banks. I also analyze the associated credit supply channel with its im-
pact on the firm level real variables. This paper contributes to the litera-
ture on the international spillovers of monetary policy (Buch et al., 2018),
where most of this literature focuses on the role of global banks (Cetorelli
and Goldberg, 2012b; Temesvary et al., 2018; Avdjiev et al., 2018; Morais
et al., 2019; Avdjiev and Hale, 2019; Brduning and Ivashina, 2020). One
essential aspect of my study is that even domestic banks are also respon-
sible for the international spillovers due to their reliance on wholesale

funding in foreign currency.

Closest to my work are the papers which investigate how monetary
policy shocks in a given currency are transmitted internationally. Using a
newly available dataset on the bilateral cross-border lending flows, Takats
and Temesvary (2020) find that monetary changes in a currency signifi-
cantly affect cross-border lending flows in that currency and call it the
currency dimension of the international bank lending channel in interna-

tional monetary transmission. On the other hand, my paper shows that
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exposure to a given currency reduces the cross-border borrowing follow-

ing the tightening expectations for the monetary policy in that currency.

Moreover, this paper adds to the strand of literature that examines the
drivers of cross-border bank flows to emerging market economies. In the
literature global (push) factors and borrowing country-specific (pull) fac-
tors are defined as the main determinants of international bank lend-
ing. Recent studies have found that country-specific (pull) factors are
largely irrelevant; on the other hand global factors such as movements
in global risk appetite, typically approximated by the VIX (Forbes and
Warnock, 2012; Miranda-Agrippino and Rey, 2015) and monetary pol-
icy in advanced countries (Milesi-Ferretti and Tille, 2011; Shin, 2012; Rey,
2013; Cerutti et al., 2017) are strongly associated with cross-border bank
flows. Iintroduce forward guidance policies of advanced countries, mea-
suring future monetary policy expectations for their central banks, as one
of the drivers of cross-border bank flows.

This paper also relates to the literature that uses loan-level data to
trace out the impact of foreign monetary policy shocks or global finan-
cial cycle on domestic lending conditions (di Giovanni et al., 2018), as
well as the associated real effects (Morais et al., 2019). By matching loan
level credit register data with firm level financial statements, my paper
analyzes the real effects of advanced countries’ forward guidance poli-
cies through cross-border bank flows.

The paper proceeds as follows. Section 3.2 presents the data and em-
pirical strategy, as well as variable definitions and summary statistics.
Section 3.4 presents the main findings of the paper. Section ?? briefly

concludes.
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3.2 Data and Empirical Strategy

3.2.1 Data

I study several micro-level supervisory databases, each crucial for identi-
fication. The first database, the International Interbank Market Register
(IIMR), includes transaction-level supervisory information on the uni-
verse of cross-border borrowing by Turkish banks from global lenders.
For each transaction, the IIMR provides the volume, interest rate, date of
origination and termination, currency of denomination as well as unique
identifiers for the borrower and the lender bank. Moreover, it provides
the types of transaction, e.g. loan, deposit, loan to finance foreign trade,
syndicated loan, securitization loan. Lastly, the name of the country that
the lender bank operates and in the case of the lender bank being a sub-
sidiary (e.g. J.P. Morgan, London branch), the name of the country where
the main headquarter resides (in this case, the US) are available in the
database. The reporting period is monthly and the data is collected by
the Banking Regulation and Supervision Agency (BRSA), the authority in
charge of supervising the Turkish banking system. The sample period is

from January 2007 to December 2018.

Turkish banks’ cross-border borrowing transactions are mostly denom-
inated in the US dollar and euro. During the sample period, of all the
cross-border transactions, 57% are denominated in US dollars and 31%
in euros (with 10% in Turkish lira and 2% in other currencies). Moreover,
Turkish banks predominantly borrow from banks headquartered in euro
area and US. Of all cross-border transactions, 40% of volume of cross-
border borrowing transactions are from banks headquartered in euro area
and 20% from US headquartered banks. These patterns are inline with

Shin (2012) findings on the dominant role of the Euoropean global banks
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in intermediating US dollar funds.

Cross-border borrowings of banks in Turkey exhibit a pattern similar
to that observed for those in EMEs. Besides the prominent role of the
US dollar and euro area headquartered banks, maturity of cross-border
borrowings of banks in Turkey are also similar, on average, to that ob-
served for banks in EMEs. Average maturity of cross-border borrowing
(weighted by the volume of the transaction) is around 48 months for the
whole sample period. These patterns are by and large inline with Cerutti

et al. (2015) who document similar figures for EMEs.

Figure 3.2 presents further evidence on how US dollar and euro cross-
border borrowings of banks in Turkey have evolved over time. During
the periods of global financial crisis, cross-border borrowings in US dol-
lar and euro have been retrenched and the average maturity has declined.
Total volume of cross-border borrowings increased notably with the quan-
titative easings by advanced economy central banks. As the share of US
dollar borrowings have increased significantly, quantitative easing poli-
cies of the Fed appear to play a more important role in Turkish banks’
cross-border borrowings. Cost of borrowing in US dollar and euro have
followed similar pattern after the global financial crisis. However with the
divergence in the monetary policies of Fed and ECB, US dollar funding
cost has noticeably increased while euro funding cost has been mostly
stable since 2015.

The second database, the Financial Institutions Database, includes
supervisory balance sheet and income statements of Turkish banks, pro-
vided by the BRSA. I match this database with the [IMR to obtain a proxy
for the exposure of Turkish banks to Fed and ECB’s forward guidance poli-
cies. Namely, I calculate each bank’s cross-border liabilities in US dollar

and euro for Fed and ECB monetary policy exposures, respectively. I then
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normalize these measures with bank total assets:

$

Cross-Border Liabilities bt

Exposure to Fed,, , =

3.1
Total Assetsy, ; -1

Cross-Border Liabilitiesﬁ ;

Exposure to ECB,, , = Total Assets, ; (3.2)

where Cross-Border Liabilities%’t and Cross-Border Liabilities?t denote to-
tal US dollar and euro cross-border liabilities of bank b at month ¢, re-
spectively. Eq. 3.1 and Eq. 3.2 imply that if a bank has a higher share
of cross-border liabilities in US dollar (euro) in its balance sheet, then it
is more exposed to Fed (ECB) policies. For the sample period, the aver-
age bank level Exposure to Fed and Exposure to ECBvalues are 10.2% and
4.2%, respectively. These values show that banks in Turkey are exposed

more to Fed policies.

The third database, the Credit Register of Turkey (CR), tracks all loans
to firms by Turkish banks. Itincludes extensive details on all loans granted
by all banks operating in Turkey. The data is collected by the BRSA and
banks have to report outstanding loans at a transaction level monthly to
the BRSA. In addition to the loan outstanding and unique identifiers for
the borrower and the lender, the CR includes loan level interest rate, cur-
rency of denomination, loan origination and termination dates, and to-
tal collateral pledged, for each loan extended by banks to firms in a given
day. I first aggregate loans at the bank-firm-currency level for each month
(using loan amounts as weights). I focus on three major currencies that
loans are denominated Turkish lira, US dollar, or euro, which in total cov-

ers over 98% of total loans during the sample period.

Figure 3.3 presents how domestic loans have evolved over time. For-
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eign currency loans have lower interest rate and longer maturity com-

pared to local currency ones. Totalloans (and most notably foreign-currency
denominated loans) has declined sharply during the episodes of global
liquidity crunch (Lehman Brothers’ collapse and the European sovereign
debt crisis) and also after the sharp Turkish lira depreciation in mid-2018.
Moreover, loan rates have risen significantly for both domestic and for-
eign currency loans in these periods. Loan maturities follow a similar pat-
tern; average maturity of loans has declined sharply during the financial

turmoil periods.

Thelast database, the Firm Database provides complete financial state-
ments of the universe of non-financial corporates in Turkey (close to 350K
firms). The reporting period is yearly and and is provided by Revenue Ad-
ministration of Turkey and TURKSTAT (Turkish Statistical Institute). The
database does not include entrepreneurial firms. I exclude governmental
bodies (public administration, defense,compulsory social security), and
extra-territorial organizations and bodies. To avoid misreporting or mea-
surement errors, [ winsorize firm variables at 0.5% from both sides. For
non-financial firms, I also use sector (based on NACE Rev.2 sectoral clas-
sifications) and city of location data, provided by Revenue Administra-
tion of Turkey. I match all these databases by using unique firm identi-
fiers common across the databases (each firm identifier is based on its

tax identification number).

I exclude investment, development and Islamic banks as they serve
with different business operations. I have 27 domestic banks in the sam-
ple, extending 94.2% of total banking sector credits during the sample
period. The domestic loans analysis include 807,009 firms. For the real
effects part, I can match financial statements for 298,268 firms. In the
mechanism analysis, 27 domestic banks borrow from 507 global banks

which are headquartered in 73 countries (with the majority from Euro-
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zone and US).

Future Monetary Policy Expectations

[ use future monetary policy expectations for Fed and ECB as proxies for
forward guidance policies. The basic premise for including future mon-
etary policy expectations is that forward guidance attempts to influence
the financial decisions of economic agents by providing a guidepost for
the expected path of interest rates. I use overnight indexed swap (OIS)
forward rates for US and Eurozone as a measure of future monetary pol-
icy expectations for Fed and ECB, respectively.! OIS forward rates have
been used as financial market-based measures of future monetary policy
expectation in the literature (Christensen and Rudebusch, 2012; Wood-
ford, 2012; Lloyd, 2020). In an OIS, one agent pays a fixed interest rate
on the notional principal and receives the overnight rate over the entire
maturity period. Under no arbitrage, OIS rates reflect risk adjusted ex-
pectations of the average policy rate over the horizon corresponding to
the maturity of the swap. The reference rate for US OIS is the effective
federal funds rate, while for Eurozone contracts the reference rate is EO-
NIA. I use 36-month ahead OIS rates for US and Eurozone, which is the
most distant data point that is available. Using expectations for Fed and
ECB’s policy settings relatively far into the future is the most promising
strategy because financial markets in certain periods do not expect any
changes in the policy rate over the subsequent months.

The future monetary policy expectations variables used in the empir-

ical analysis are shown in Figure 3.4. To address concerns about potential

IExpectations for US monetary policy rates are calculated primarily using Fed Funds
futures and eurodollar futures rates (Giirkaynak et al., 2007). Since they are available
for both US and Eurozone, I use OIS forward rates to measure the future monetary pol-
icy expectations. During the sample period, US OIS forward rates have a near-perfect
correlation of 0.99 with Fed Funds futures rates at 36-month horizon.
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endogeneity of future monetary policy expectations, I run an OLS regres-

sion of the US OIS rate on US annual industrial production growth and
CPI inflation, and use the residuals in my benchmark regressions to iso-
late movements in the US future monetary policy expectations that are
not explained by movements in the US economic activity and inflation.
Given the synchronization of the world economy, one possible concern
is multicollinearity of monetary policy expectations for Fed and ECB.? To
address this concern, I regress the Eurozone OIS rates on Eurozone an-
nual industrial production growth and CPI inflation, as well as on the US
future monetary policy expectations. Consequently, the monetary pol-
icy expectations variables used in the empirical analysis account for any
movement in the future monetary policy expectations for Fed and ECB

that is not related to their respective macroeconomic conditions.

3.2.2 Emprical Strategy

My empirical strategy includes the following components: First, I exploit
global forward guidance policy shocks, proxied by US and Eurozone fu-
ture monetary policy expectations. The sample period is from January
2007 to December 2018, that coincides with the actively use of forward
guidance policies by Fed and ECB, and encompasses several events that
had global repercussions, e.g., the Lehman Brothers’ collapse in Septem-
ber 2008, quantitative easing by advanced economy central banks, the
European sovereign debt crisis, as well as the aftermath of Bernanke’s ta-
per tantrum in May 2013. These episodes imply strong variation in US
and Eurozone future monetary policy expectations, which are exogenous
to Turkey.

Second, I identify bank lending channel by exploiting the CR. That is,

2The correlation between raw 36-month ahead US and Eurozone monetary policy
expectations is 0.76 for the sample period.
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I study whether banks with different degrees of exposure to Fed and ECB

policies differ in their lending conditions of a loan denominated in the
same currency, to a given firm following a change in the future mone-
tary policy expectations for Fed and ECB. A key challenge is that differ-
ent banks may lend to different type of firms, complicating the identifi-
cation of the bank lending channel. To achieve identification, I exploit
the micro-level credit registry data and saturate the firm-bank-currency
level specification with different sets of fixed effects such as bank-firm,
city-sector-month and firm-month level. Moreover, I double cluster stan-
dard errors at the bank-sector pair and month level, to take into account
possible dependence in residuals for a given bank-sector pair across time
and also across all loans by all banks for a given month (Petersen, 2009;

Cameron et al., 2011).

Third, I use future monetary policy expectations for US and Eurozone
conditional on their respective macroeconomic conditions. In particular,
I control for US and Eurozone economic activity and inflation. In addi-
tion to controlling for foreign macroeconomic conditions, I control for
domestic macroeconomic variables: a proxy for the GDP growth, infla-
tion, and change in the real exchange rate. Macroeconomic controls are
included exhaustively, in levels and in interactions with exposure to Fed
and ECB monetary policy variables. By controlling for macroeconomic
variables exhaustively, I also take into account the fact that banks may dif-
fer in how they reflect changes in foreign and domestic macroeconomic

conditions onto their lending conditions.

Fourth, to show the mechanism, I then use the global bank-domestic
bank level database on domestic banks’ cross-border borrowing exploit-
ing the IIMR. This time I identify the demand side by absorbing supply-
side effects by saturating the model with global (lender) bank’s headquar-

ter country-month or global (lender) bank-month fixed effects. My ques-
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tion is whether domestic banks that borrow ex-ante more in US dollar

and euro from international wholesale markets demand less funds from
abroad following the tightening expectations for Fed and ECB.

Lastly to identify real effects at the firm level, first I calculate firm level
exposure to Fed and ECB policies through their banking partners. I weigh
banks’ exposure to Fed and ECB policies by the share of loans that a firm
had with banks in the previous year. If a firm borrows only from one
bank which has higher US dollar cross-border liability and no euro cross-
border liability in its balance sheet, then the most relevant forward guid-
ance policy for the firm outcomes due to bank lending channel will be
the Fed policies. This firm level exposure variable allows us to investigate
whether firms that on average borrowed more from banks that have more
US dollar (euro) cross-border liability in their balance sheets experience
worse financial or real outcomes when monetary policy expectations for
Fed (ECB) tightens. To achieve identification, I exploit the Firm Database
and saturate the firm-year level specification with industry-city-year fixed
effects and compare firms operating within the same industry and city for

their financial and real outcomes.

Outcomes for Domestic Loans

My main objective is to understand whether Fed and ECB’s forward guid-
ance policies are transmitted to local firms through the banks that have
ex-ante more cross-border liability in the currency of the country in which
the monetary policy expectations shocks occur (e.g., Fed forward guid-
ance policy transmitted by banks in Turkey that have more US dollar cross-
border borrowing in their balance sheets through their lending to Turkish
firms). The baseline specification is given in Eq. 3.3, which is an OLS re-
gression that relates the loan outcome in a currency of each firm-bank

pair in a given month to lagged monetary policy expectations for Fed and
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ECB. Each monetary policy expectation is also interacted with the bank’s

corresponding exposure variable that is Fed (ECB) policy expectations are
interacted with total US dollar (euro) liability from international whole-
sale market to total assets ratio of the bank, respectively. The baseline

specification is as follows:
Yprer = Zﬁl SFedMP *P « Exposure to Fedj, ;, s+
+ Z[a’z SECBMP P Exposure to ECBj, ;_;_;+--

3
+ 2[3’3 sFedMP Bp- Z[J’“Exposure toFed; , s+
s=1

3
+ Zﬁs sECBMP By Z[J’G,SExposure to ECBy ;¢ +-+-

s=1

+ Bank Controls;, +Macro Controls +&p, ¢ ; (3.3)

where Y, . , corresponds to the outcome y for a loan denominated in
currency c (Turkish lira, US dollar or euro) extended to firm f by bank b
in month #, where the loan outcome y is: (i) volume (real amountin 2013
prices), in logs, (ii) interest rate, (iii) maturity, or (iv) value of total col-
lateral pledged-to-total volume (collateral coverage) ratio. Fed™! P and
ECBMPEXP. gre residual 36-month ahead monetary policy expectations for
Fed and ECB, respectively. I include one-to-three lags of Fed"TE*- as
it might take time for the monetary policy expectations to affect banks’
overall funding and loan conditions. Exposure to Fedand Exposure to ECB
are as defined in Eq. 3.1 and Eq. 3.2, respectively. I use ex-ante expo-
sure variables and include two-to-four month lags of Exposure to Fed and
Exposure to ECB. Bank Controls;, include standard bank characteristics

used in the literature, capital ratio (total equity-to-total assets), liquidity
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ratio (bankliquid assets to total assets) and size (log of total assets). Macro

Controls include one-to-three month lagged annual industrial produc-
tion growth and inflation of US, Eurozone and Turkey as well as monthly
change in the real effective exchange rate of Turkey. Macroeconomic vari-
ables are included all in levels and US and Eurozone macro controls are
interacted with Exposure to Fedand Exposure to ECBvariables respectively.
These variables allow us to control for the foreign and domestic macroe-
conomic conditions, and to better isolate changes in monetary policy ex-

pectations from other changes in the macroeconomic conditions.

My focus variable is the interaction of bank exposure to Fed and ECB
policies (i.e., US dollar and euro cross-border borrowing from interna-
tional wholesale market-to-total assets ratio) with the future monetary
policy expectations. The main coefficients of interest are therefore Z?:l Pis
and Z§:1 Po,s. In particular, I test whether banks with higher exposure to
Fed and ECB policies tighten their lending conditions to local firms fol-
lowing increase in the expected monetary policy rates of Fed and ECB,

respectively.

Eq. 3.3 also includes several fixed effects. I first saturate the model
with bank fixed effects to control for unobserved time-invariant bank char-
acteristics. I then successively saturate the model. I add firm and cur-
rency level fixed effects to control for unobserved time-invariant firm char-
acteristics and differences in the domestic and foreign currencyloan types,
respectively. In addition, to control also for persistent differences across
lending relationships, I saturate the model with firm-bank level fixed ef-
fects. Theidentification is drived from the fact that within a month, banks
with higher level of cross-border liability in a currency may be differently
affected by the monetary policy expectations shocks of that currency. To
proxy for demand shocks I saturate the model with city-sector-month

fixed effects. Lastly in the most saturated specification, I use firm-month

148



fixed effects. Consequently, I control for exhaustively for unobserved time-

varying firm characteristics. In this case, I examine whether for a given
firm in a given month, the lending conditions offered in a given currency
by banks with different degrees of exposure to Fed and ECB policies de-
pend on the forward guidance policy shocks of Fed and ECB. When I in-
clude firm-month fixed effects, [ restrict the sample to firms with multiple
banking relationships at a given month (Khwaja and Mian, 2008). These

firms represent only 18% of the sample firms and have 31% of loans.

Mechanism

From the UIP condition, unexpected increases in the monetary policy ex-
pectations for Fed (ECB) lead US dollar (euro) to appreciate. When the
US dollar (euro) appreciates, the Turkish banks that have ex-ante higher
share of US dollar (euro) denominated cross-border liability will expe-
rience deterioration in their balance sheets. In turn, these banks may
demand less borrowing from abroad after a tightening expectations for
Fed (ECB) and they are less likely to lend to local firms. To uncover this
mechanism, I exploit the IIMR database and the estimation is structured

as follows:

Yepe,r = 251 sFedMP *P- « Exposure to Fedj ;_y_s+--

+ Z 09, SECBMP EXp. * Bxposure to ECBy, ;_;_;+--
s=1

3
MPE
+ E 63 sFed,_ 0+ 2154,8Exp0sure toFedy, ;, 1 +--
S=

3
+255 SECBMP Exp. + Z 0¢,sExposure to ECBj, , ¢+

s=1 s=1

+ Bank Controls;, +Macro Controls + £g ; (3.4)
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where Yy, corresponds to the outcome y for a cross-border borrowing

denominated in currency c of domestic bank b from a global bank g in
month ¢, where the borrowing outcome y is: (i) volume of cross-border
borrowing, in logs, or (ii) cross-border borrowing rate. The explanatory
variables are same as in the Equation 3.3.

I successively saturate the Equation 3.4 by adding global bank, do-
mestic bank and currency fixed effects; to control for unobserved time-
invariant global bank, domestic bank and loan characteristics, respec-
tively. To absorb the supply side effects, I also saturate the model with
global bank’s headquarter country-month fixed effects, which controls
for common global shocks and external macroeconomic conditions, e.g.,
the role of UK macro fundamentals for the case of HSBC and Barclays or
US fundamentals for JP Morgan lending to a Turkish bank. In the most
saturated specification, I include global bank-month fixed effects. This
allows to exploit the variation within the same global bank lending to dif-
ferent Turkish banks (with respect to their exposure to Fed and ECB poli-
cies) in the same month. In this case, we control for unobserved time-
varying global bank fundamentals. The coefficients of interest are Z§:1 01
and Z:;’:l 02 5. These coefficients show how the cross-border borrowing
conditions of domestic banks that are more exposed to Fed and ECB poli-
cies differ among domestic banks that borrow from the same global bank

in the same month and in the same currency,

Real Effects

If banks that ex-ante more exposed to Fed and ECB policies tighten their
credit supply conditions more strongly following expectations for Fed and
ECB tightening, then one may expect firms tied to these banks to experi-
ence worse economic outcomes. This could happen to the extent firms

are unable to switch to other sources of finance (e.g., borrowing from less
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affected banks or firms, or market debt). Therefore, to examine the real

effects, I exploit firm-level data. The specification that I use for the effect
of Fed and ECB’s forward guidance policies on firm loan outcomes and

for other real effect is as follows:

Xr,y = alFed-ECBl;,/IP EXP- 4 Firm Exposure to Fed-ECB fy—17T

+ aoFirm Exposure to Fed-ECBf ,_; +{r + i city,y + €7y (3.5)

where Xy ), is: (i) domestic loan outcomes aggregated at the firm-year

level (Loan Volumef, v Loan Interest Ratef, v Loan Maturityf, ¥ and Loan Collateral Ratio ’, y),

(ii) firm total and current liabilities, (iii) firm total and fixed assets (as
a proxy for investment), (iv) firm total sales, and (v) firm employment.
Fed-ECBIJ\,/IP Exp. refers to the average of monetary policy rate expectations
in year y for Fed and ECB. Firm Exposure to Fed-ECBy ,,_, is the weighted
average of Exposure to Fed and Exposure to ECB of banks that the firm f'is
working with in year y-1. These variables are measures of firm-level ex-
posure to Fed’s and ECB’s monetary policies that is based on the sticky

bank-firm relationship.

I saturate the specification with firm level fixed effects (£ ¢) which con-
trol for time-invariant unobserved firm characteristics and industry-city-
year level fixed effects (1; ¢;y,,), which control for time varying firm fun-
damentals and exploit the variation among the firms from the same in-
dustry, located in the same city and the same period. In Equation 3.5, we
investigate whether firms are able to smooth the adverse credit condi-
tions with other sources of finance. If firms can smooth the effects of the
Fed’s and ECB’s monetary policy expectations shocks then the coefficient

a; will not be statistically different from zero.
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3.2.3 Summary Statistics and Definitions

Table 3.1 provides detailed definitions and the summary statistics of the
variables used in the empirical analyses. For the domestic loans anal-
ysis, I aggregate the CR observations at the bank-firm-currency-month
level. The dependent variables are volume, interest rate, maturity and
collateral ratio of a loan provided by a bank to a firm in a given currency.
I calculate the volume of loans in 2013 prices and sum all outstanding
loans that a firm has from a certain bank in a certain currency. For the
other dependent variables, I calculate weighted averages of individual
loans, using loan volumes as weights. In the mechanism analysis, I ag-
gregate the IIMR database at the global bank-domestic bank-currency-
month level. The variables of interest are volume and borrowing rate of
international wholesale funding (cross-border borrowing) of a given do-
mestic bank from a global bank in a given currency. The volume of trans-
actions are reported in US dollar and I sum the volume of transactions
that a domestic bank have with a global bank in a given currency. For the
borrowing rate, I calculate the weighted averages of interest rates of the
cross-border transactions, using the volume of transactions as weights.
In the firm level analysis, for financial outcomes I aggregate the CR ob-
servations at the firm-year level. The variables of interest are firm’s loan
volume, which is the sum of all outstandingloans that a firm hasin a given
year; interest rate, maturity and collateral ratio which are the weighted
averages of corresponding variable of a firm’s all loans in a given year, us-
ing corresponding loan volumes as weights. For the real outcomes I use
the firm-year level Firm database. The main variables of interest are firm’s
total and current liabilities, total and fixed assets, total sales, and number

of employees that a firm has in a given year.

The key bank variables are exposure to Fed and ECB policies, which
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are defined as the ratio of US dollar- and euro-denominated cross-border

liabilities to total assets, respectively. In the regressions, for interpreting
the results and reporting the economic impacts, [ use standardized bank-
level exposure to Fed and ECB series, which have zero mean and unit vari-
ance.

As proxies for forward guidance policies of Fed and ECB, future mon-
etary policy expectations are derived from US and Eurozone OIS forward
rates at 36-month ahead horizon. To resolve the possible concern on en-
dogeneity of future monetary policy expectations, I use residuals from
regression of US OIS forward rates on US industrial production growth
and inflation. In addition, to address concerns on the collinearity of fu-
ture monetary policy expectations, I isolate movements in Eurozone OIS
forward rates that are not explained by Eurozone industrial production
growth, inflation, as well as US OIS forward rates. Figure 3.4 presents how
the residual monetary policy expectations for Fed and ECB have evolved
after 2007.

I control for foreign and domestic macroeconomic variables (in levels
and in interactions with exposure variables): annual growth in industrial
production index, as an indicator for changes in aggregate economic ac-
tivity of US, Eurozone and Turkey; annual inflation, defined as annual
change in the consumer price index of US, Eurozone and Turkey; lastly
monthly change in the RER (where a higher RER is defined as a real appre-
ciation of the domestic currency) of Turkey, which is a small open econ-

omy.

3.3 Empirical Results

This section presents my findings. I use data at the bank-firm-currency-

month level to analyze the impact of Fed’s and ECB’s forward guidance
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policy on Turkish banks credit supply to firms. To uncover the mecha-

nism I use data at the global bank-domestic bank-currency-month level.
Moreover, to study the associated real effects of credit supply outcomes,

I exploit data at the firm-year level.

Domestic Credit Supply Outcomes

Table 3.3 presents results on the impact of monetary policy expectations
for Fed and ECB on the volume of loans to firms in Turkey. In the sub-
sequent tables (Tables 3.4 and 3.5), I study other loan margins (interest
rate, maturity, and collateral coverage ratio).

I start Table 3.3 with the specification that includes future monetary
policy expectations for Fed (ECB), its interaction with banks’ exposure to
Fed (ECB) policies, as well as the level of banks’ exposure to Fed (ECB)
policies. I absorb time-invariant bank, firm and loan (currency of loan)
characteristics -by including bank, firm and currency fixed effects- (Col-
umn 1). The estimated coefficients of the future monetary policy expec-
tations for Fed and ECB suggest a significant and negative direct effect
of Fed and ECB’s forward guidance policies on Turkish banks credit sup-
ply to firms. The estimated coefficient for the interaction term of future
monetary policy expectations and bank exposure variables lay out the
key effect: banks that are ex-ante more exposed to Fed policies, due to
their higher share of US dollar denominated cross-border liabilities, re-
duce their supply of credit significantly more following Fed’s tightening
expectations. On the other hand, there is no significant difference in the
credit supply of banks that are ex-ante more exposed to ECB policies fol-
lowing ECB’s tightening expectations.

I then successively saturate Eq. 3.3. I additionally control for time-
varying observed bank characteristics by including bank control variables

such as bank capital, liquidity and size variables- (Column 2). I also con-
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trol for sticky bank-firm relationship by including bank-firm fixed effects-

(Column 3). The key result is robust to including these controls and re-
mains economically and statistically significant. For example, focusing
on Column (3), banks with a one-standard-deviation higher ex-ante ex-
posure the Fed policies reduce their supply of credit by 9% more, follow-
ing a 100 basis points increase in the future monetary policy expectations
for Fed.

In Column (4), I further control time-varying unobserved firm charac-
teristics by saturating the model with city-sector-month fixed effects in
addition to bank-firm fixed effects. City-sector-month fixed effects can
be taken as proxy for firms’ credit demand. Then, the estimation results
show that even after controlling for credit demand, the coefficient of the
interaction term of future monetary policy expectation for Fed and bank
exposure to Fed remains statistically and economically significant. Eco-

nomically, following a 100-basis points increase in the future monetary

policy expectations for Fed, on average banks with a one-standard-deviation

higher ex-ante exposure to Fed policies reduce their supply of credit by
10% more to firms located in a given city, working in a given sector in a
given month. It is important to note that the coefficients in Column (4)
are better identified that those in Columns (1)-(3) as in addition to bank-
firm fixed effects, I control for time-varying firm fundamentals via city-

sector-month fixed effects.

In Column (6), I saturate Eq. 3.3 with firm-month fixed effects in ad-
dition to firm-bank fixed effects. This specification focuses on firms bor-
rowing from multiple banks in a given month and Ilose 70% of the obser-
vations. Such firms are more likely to be larger and may be differently af-
fected by monetary policy expectations shocks. Compare to Column (4),
the estimated coefficient of interaction of Fed policy expectations with

exposure to Fed variable drops by half in Column (6). Results show that
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banks with one-standard deviation higher US dollar-denominated cross-

border liabilities cut their loan lending by 4.5% more for a given firm in
a given month following a 100-basis-points increase in the future mone-
tary policy expectations for Fed. To investigate whether the coefficients
change due to the sample selection, in Column (5) I use the same spec-
ification as in Column (4) but include firms that have multiple banking
relationship in a given month. The estimated coefficients show that the
drop in the coefficient of interest in Column (6) is due to the selection bias
towards larger firms. On the other hand, for ECB policy expectations, we
have significant estimated coefficients of interest in Columns (5)-(6). Re-
sults show that, on average, banks with one-standard deviation higher ex-
ante exposure to ECB policies decrease their loan lending by 2.7% more
for a given firm in a given month following a 100-basis-points increase in

the future monetary policy expectations for ECB.

I next study other margins of loans, starting with the interest rate (Ta-
ble 3.4). I successively saturate the model as in Table 3.3. [ find that banks
that ex-ante borrow more in US dollar from international wholesale mar-
ket increase their loan rate more strongly for a given firm following Fed’s
tightening expectations-confirming that the reduction in the loan vol-
ume found in Table 3.3 is driven mainly by supply effects rather than
demand effects. Economically, focusing Column (4), banks with one-
standard-deviation higher exposure to Fed policies increase their loan
rates by 45 basis points more for firms from a given industry in a given
city in a given month. The estimation results for the coefficients of inter-
estin Column (5) and (6) show that, compare to less exposed ones, banks
with higher exposure to Fed and ECB policies do not significantly increase

their loan rates to a given firm with multiple banking relationship.

Moreover, Table 3.5 reports results on the effects of future monetary

policy expectations on maturity and collateral coverage ratio. On aver-
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age, banks with one-standard-deviation higher exposure to Fed policies

provide 10% shorter maturity loans following a 100-basis points increase
in the future monetary policy expectations for Fed (Column 3). Moreover,
future monetary policy expectations for ECB have no statistically signif-
icant impact on maturity of loans from banks that are ex-ante more ex-
posed to ECB policies to a given firm. On the other hand, in Column (4)-
(6) the estimated coefficients for the interaction term of monetary policy
expectations and exposure to monetary policy variables suggest that Fed
tightening expectations have no statistically significant impact on collat-
eral coverage ratio of loans, while banks that are one-standard-deviation
higher exposure to ECB policies ask for 12.7% higher collateral coverage
to a given firm following a 100-basis points increase in monetary policy
expectations for ECB.

Overall, the estimation results on domestic loan outcomes point that
forward guidance policies of Fed is more effective on domestic loan con-
ditions of banks in Turkey. Moreover, tightening expectations for Fed
translates into loans that are not only lower, but also with higher loan rate
and shorter maturity by banks that ex-ante borrow more in US dollar from

international wholesale market.

Mechanism

To uncover the mechanism, I next study whether banks with higher share
of US dollar (euro) cross-border liability in their balance sheets borrow
less with higher interest rate from the international wholesale market fol-
lowing Fed’s (ECB’s) tightening expectations. I first estimate Eq. 3.4, that
relates cross-border borrowing outcomes of Turkish banks to their expo-
sure to Fed and ECB policies as well as future monetary policy expecta-
tions for Fed and ECB in levels and in interaction with exposure variables.

Table 3.6 and Table 3.7 present results on cross-border borrowing volume
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and interest rate, respectively.

In Table 3.6, I successively saturate Eq. 3.4 with global (lender) bank,
domestic (borrower) bank and currency fixed effects to control for time-
invariant characteristics of lender bank, borrower banks and borrowing
currency, as well as time-varying observable borrower bank characteris-
tics such as bank capital, liquidity and size variables. I also control for
global bank-lender bank lending relationship by including global bank-
domestic bank fixed effects. Lastly, [ saturate the model with more supply-
side-related fixed effects, global(lender) bank’s headquarter country-month
fixed effects in Column (5) and global (lender) bank- month fixed effects
in Column (6). In Table 3.6, the estimated coefficients for the level of
monetary policy expectations for Fed and ECB show that tightening for-
ward guidance shock of Fed decreases the cross-border borrowing of banks
in Turkey, while forward guidance policies of ECB do not have a signifi-
cant effect. On the other hand, the estimated coefficient for the inter-
action term of future monetary policy expectation for Fed with bank ex-
posure to Fed policies suggest that domestic banks with ex-ante higher
US dollar cross-border liability borrow less from abroad following tight-
ening expectations for Fed. This result is strongly robust to saturating
the model with different controls. Economically, a domestic bank with
a one-standard-deviation higher ex-ante US dollar cross-border liability-
to-total assets ratio decreases its cross-border borrowing from abroad by
10% more following a 100-basis points tightening in the monetary policy

expectations for Fed.

In Table 3.7, I further show that Fed and ECB forward guidance poli-
cies have statistically significant impact on cross-border borrowing rates
of domestic banks; tightening expectations for Fed and ECB increase the
cross-border borrowing rate of domestic banks. On the other hand, banks

with ex-ante higher exposure to Fed policies face a higher increase in their
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cross-border borrowing rates following a tightening expectations for Fed.

This result is strongly robust to different specifications. However, we get
similar results for the effects of ECB’s forward guidance policies when we
control for supply-side effects (Columns (4)-(6)).

Overall, the estimation results on mechanism shows that, similar to
domestic loan outcomes, forward guidance policies of Fed is more effec-
tive for cross-border borrowing conditions of banks in Turkey. Moreover,
banks with ex-ante higher US dollar cross-border liabilities demand less
funds from abroad due to higher borrowing rates following tightening ex-
pectations for Fed. This resonates well with the notion that tightening ex-
pectations for Fed deteriorates the balance sheets of Turkish banks that

have higher ex-ante US dollar cross-border liability.

Firm-Level Loan Outcomes and Real Effects

To identify whether forward guidance policies of Fed and ECB have real
effects on firms, I need to analyze firm-year level data by matching the
domestic loan data to firm financial statements data. By this way, we
will be able to analyze whether loan outcomes or real variables of a firm
is affected by future monetary policy expectations for Fed and ECB. Re-
gression results in Table 3.3 show that when the domestic loan regres-
sions include the firms that have borrowed from multiple banks in a given
period, the estimated coefficients of interaction of future monetary pol-
icy expectations for Fed and ECB with the bank exposure variables re-
mained relatively intact. Thereby, to identify the effects of the bank credit
supply channel on the firm level loan and real outcomes, firm and city-
sector-year fixed effects will be sufficient controls for unobserved firm
(borrower) characteristics.

Table 3.8 presents results on the firm-level credit supply outcomes. I

find that, on average, domestic loan outcomes of firms that have more
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borrowing relationship with banks, which have ex-ante higher share of

US dollar- and euro-denominated cross-border liabilities, are more af-
fected by the forward guidance policies of Fed and ECB. For example,
the reduction in the firm-level credit is 6.1% stronger; the increase in the
firm-level loan rate is 36.4 basis points higher and decrease in the firm-
level maturity is 1.6% more for firms whose weighted average of banks’
exposure to Fed and ECB policies is one-standard deviation higher, fol-
lowing a 100-basis points increase in the average monetary policy expec-
tations for Fed and ECB.

There are also significant real effects. Table 3.9 presents results for the
firm-level variables obtained from the Firm Database. I find that total and
current liabilities of firms, which have higher exposure to Fed and ECB
policies through their banking partners decrease more strongly following
tightening expectations for Fed and ECB (Column (1)-(2)). This resultim-
plies that firms do not switch to non-bank funding, e.g., by issuing bonds
or borrowing from other firms, to compensate the tightening in the bank
credit conditions. Column (3)-(6) results show that as credit conditions
get tighter, those firms that have one-standard-deviation higher ex-ante
exposure to Fed and ECB policies experience worse real outcomes: lower
fixed assets (by 0.7% ), lower total assets (by 0.5% ), lower sales (by 0.6% ),
and lower employment (by 0.7% ).

3.4 Conclusion

I analyze the international bank lending channel of advanced countries’
forward guidance policies on an emerging market’s credit cycle, through
banks’ currency composition of cross-border liabilities. For identifica-
tion, I exploit monetary policy expectation shocks for Fed and ECB, as

proxies for forward guidance policies. [ useloan-level data from the credit
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register —containing information on all business loans by banks in Turkey,

including volume, interest rate, maturity and collateral coverage ratio—
and international interbank registers —providing transaction level infor-
mation on cross-border borrowings of banks in Turkey, including volume,

interest rate and currency denomination.

Results suggest that tighter forward guidance policies of advanced coun-
tries —proxied by higher future monetary policy expectations— contract
the supply of credit by banks in Turkey and the mechanism is via banks’
currency composition of cross-border liabilities. For instance, Fed future
monetary policy expectation shocks affect the supply of credit to Turkish
firms mainly via banks that have higher ex-ante exposure to Fed policies
with their US dollar-denominated cross border liabilities. Tightening ex-
pectations for Fed translate into not only less loans but also loans with
higher interest rate and shorter maturity. On the other hand, ECB mon-
etary policy expectations have significant impacts on volume and collat-
eral coverage. The mechanism driving the international spillovers is that
tightening expectations for Fed deteriorate the balance sheets of Turk-
ish banks with ex-ante higher share of US dollar cross-border liabilities.
These banks demand less funds from abroad due to higher cross-border

borrowing rates, following tightening expectations for Fed.

For the implications of forward guidance policies at the firm level, the
results show that domestic loan outcomes of firms that have more bor-
rowing relationships with higher exposure banks, are more affected by
the forward guidance policies of advanced countries. Firm level analy-
sis also suggest that firms do not compensate the tightening in the bank
credit with other sources of finance. Total and current liabilities of firms,
which have higher exposure to Fed and ECB policies through their bank-
ing partners, decrease more strongly following the tightening expecta-

tions for Fed and ECB. Moreover, as financial constraint binds, those firms
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that are connected to more exposed banks experience worse real out-

comes: lower total and fixed assets, lower sales and lower employment.
In sum, the results suggest that there are spillovers of advanced coun-
tries’ forward guidance policies into emerging markets’ credit cycles. This
implies that lending conditions in an emerging market economy is not
only determined by local economic conditions but also changes in ad-
vanced countries’ forward guidance policies. Indeed the results are in
line with claims by Rey (2013), Rajan (2014), and Fischer (2014) on the ef-

fectsadvanced countries’ monetary policies on emerging market economies,

and thus suggest a need for more coordinated global monetary policy.
The findings of this paper also suggest that the currency composition of
banks’ cross-border liabilities plays a prominentrole for the international
spillovers. Therefore, policymakers should pay attention not only to the
source of cross-border bank flows but also to its currency denomination

for the cross-border monetary and liquidity spillovers.
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FIGURE 3.1: NET PORTFOLIO FLOWS TO EMS DURING THE "TA-
PER TANTRUM"
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Notes: The figure shows net flows to emerging market economies’ equity and fund mar-

kets during the "taper tantrum" in May 2013. Values in the y-axis show 4-week cumula-
tive series, in billions US dollar.

Source: EPFR.
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in billions USD

FIGURE 3.2: CROSS-BORDER BORROWINGS

OF BANKS 1IN
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Notes: The figure shows the evolution of volume, interest rate and maturity of Turkish
banks’ cross-border borrowings, with the breakdown of currency. For interest rate and

maturity, weighted averages are reported, where the volumes of transactions are used
as weights in the calculations.

Sources: International Interbank Market Register, Author’s calculations.
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FIGURE 3.3: DOMESTIC LOANS (VOLUME, INTEREST RATE, MA-
TURITY)
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Notes. The figure shows the evolution of volume, interest rate and maturity of banks’
newly-originated loans to firms in Turkey, with the breakdown of currency. In the vol-
ume graph, values are in logs of thousands and TL loans series show the real amount of
newly-originated Turkish lira loans in 2013 prices. To avoid for the effect of exchange
rate changes on the volume of foreign currency loans, USD and EUR loans are reported
in US dollar and euro, respectively. For interest rate and maturity, weighted averages

are reported, where the outstanding amount of loans are used as weights in the calcu-
lations.

Sources: Credit Register, Author’s calculations.
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FIGURE 3.4: FINANCIAL MARKET-BASED MONETARY POLICY
EXPECTATIONS
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Notes. This figure shows the residual monetary policy expectations for Fed and ECB. The
series for US is the residuals from the regression of 36-month ahead US OIS forward rate
on US annual industrial production growth and CPI inflation. Series for Eurozone is the
residuals from regression of 36-month ahead Eurozone OIS forward rates on Eurozone

annual industrial production growth, CPIinflation and 36-month ahead US OIS forward
rate.

Sources: Bloomberg and author’s calculations.
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TABLE 3.3: IMPACT OF GLOBAL MONETARY POLICY EXPECTA-
TIONS ON DOMESTIC LOAN VOLUME

Dependent Variable: Loan Volumey
(@) 2 ®3) “4) (5) (6)
% Fed"" ¥ * Exposure to Fed, -0.135%* -0.097** -0.086*** -0.104*** -0.052%** -0.045%**
(0.033) (0.025) (0.025) (0.021) (0.014) (0.011)
¥ Fed"P B -0.129*** -0.036* -0.032*
(0.027) (0.019) (0.018)
X Exposure to Fed, -0.045 -0.071 -0.098 -0.048 -0.078 -0.094**
(0.081) (0.066) (0.064) (0.06) (0.056) (0.044)
£ ECBY" B * Exposure to ECB,, 0.001 0.033 0.034 0.012 -0.034* -0.027*
(0.031) (0.024) (0.024) (0.019) (0.016) (0.014)
£ ECB"P ¥ -0.576*** -0.181** -0.175*+*
(0.035) (0.045) (0.044)
Z Exposure to ECB,, -0.004 -0.065 -0.071 -0.006 0.006 -0.01
(0.052) (0.045) (0.047) (0.037) (0.029) (0.021)
Domestic Bank Controls No Yes Yes Yes Yes Yes
Domestic Bank F.E. Yes Yes -- -- -- --
Firm F.E. Yes Yes - - - -
Currency F.E. Yes Yes Yes Yes Yes Yes
Domestic Bank-Firm F.E. No No Yes Yes Yes Yes
City-Sector-Month F.E. No No No Yes Yes --
Firm-Month F.E. No No No No No Yes
Firms borrowing from more than No No No No Yes Yes
one bank
Observations 14,502,042 14,502,042 14,502,042 14,502,042 4,453,836 4,453,836
R-squared 0.602 0.606 0.651 0.655 0.657 0.650

Notes: This table reports the estimates from OLS regressions for the period January 2007 to December 2018. Observations are at the
domestic bank-firm-currency-month level. The dependent variable is volume of newly-originated loans of firm f from domestic bank b in
currency ¢ at month ¢, in logs. Fed ™" B and ECB™" - are the residual monetary policy expectations for Fed and ECB at 36-month ahead
horizon, respectively. Exposure to Fed, and Exposure to ECB, are the ratio of domestic bank b's cross-border borrowings in US dollar and
euro to b's total assets, respectively. ¥ indicates that the sum of the three coefficients on the indicated lag terms is reported (with the
corresponding standard error for the summation given in parentheses). Domestic bank controls include capital ratio, liquidity ratio and size.
Other controls are listed in Empirical Strategy section. "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 domestic bank-sector and month level, and given in parentheses. *** Significant at 1%,
** significant at 5%, and * significant at 10%.
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TABLE 3.4: IMPACT OF GLOBAL MONETARY POLICY EXPECTA-
TIONS ON DOMESTIC LOAN INTEREST RATE

Dependent Variable:

Loan Interest Rateys,

(W) 2 ()] “) ®) (6)
£ Fed"" & * Exposure to Fed, 0.506** 0.367* 0.361* 0.413%* 0.025 -0.011
(0.219) (0.207) (0.199) (0.145) (0.111) (0.107)
£ Fed"" & 0.296** 0.403* 0.393*
(0.135) (0.211) (0.221)
I Exposure to Fed, 3.274** 2.692** 2.994** 3.991*** 2.839*** 2.962***
(1.235) (1.229) (1.246) (1.019) (1.041) (0.667)
£ ECB" B * Exposure to ECB, 0.559 0.663 0.182 -0.116 -0.144 -0.178
(0.451) (0.43) (0.462) (0.425) (0.187) (0.14)
¥ ECBVP Exp: 0.341 1.166* 1.527**
(0.479) (0.641) (0.651)
I Exposure to ECB,, -2.959*** -3.303*** -2.897** -1.431%** -0.955*** -0.84**
(1.004) (1.093) (1.208) (0.452) (0.257) (0.214)
Domestic Bank Controls No Yes Yes Yes Yes Yes
Domestic Bank F.E. Yes Yes - - -- --
Firm F.E. Yes Yes -- - - -
Currency F.E. Yes Yes Yes Yes Yes Yes
Domestic Bank-Firm F.E. No No Yes Yes Yes Yes
City-Sector-Month F.E. No No No Yes Yes Yes
Firm-Month F.E. No No No No No No
Firms borrowing from more than No No No No Yes Yes
one bank
Observations 14,432,430 14,432,430 14,432,430 14,432,430 4,419,275 4,419,275
R-squared 0.615 0.618 0.693 0.737 0.784 0.780

Notes: This table reports the estimates from OLS regressions for the period January 2007 to December 2018. Observations are at the
domestic bank-firm-currency-month level. The dependent variable is interest rate of newly-originated loans of firm f from domestic bank b in
currency ¢, at month m. Fed™ P and ECBM" B are the residual monetary policy expectations for Fed and ECB at 36 month ahead
horizon, respectively. Exposure to Fed, and Exposure to ECB,, are the ratio of domestic bank b's cross-border borrowings in US dollar and
euro to b's total assets, respectively. ¥ indicates that the sum of the three coefficients on the indicated lag terms is reported (with the
corresponding standard error for the summation given in parentheses). Domestic bank controls include capital ratio, liquidity ratio and size.
Other controls are listed in Empirical Strategy section. "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 domestic bank-sector and month level, and given in parentheses. *** Significant
at 1%, ** significant at 5%, and * significant at 10%.
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TABLE 3.5: IMPACT OF GLOBAL MONETARY POLICY EXPECTA-
TIONS ON DOMESTIC LOAN MATURITY AND COL-
LATERAL RATIO

Dependent Variable:

Loan Maturity

Loan Collateral Ratioyy ¢

() 2 (3) 4) (5) (6)
¥ Fed"" B * Exposure to Fed, -0.134** -0.142%* -0.103*** -0.004 0.017 -0.035
(0.04) (0.039) (0.024) (0.06) (0.073) (0.041)
£ Fed"? B 0.017 -0.04
(0.019) (0.14)
I Exposure to Fed, 0.7%** 0.553*** 0.376*** 0.205 -0.147 -0.299***
(0.155) (0.117) (0.079) (0.483) (0.264) (0.112)
= ECB"P B> * Exposure to ECB,, -0.072 0.013 0.038 0.279*** 0.222*+* 0.127*
(0.046) (0.041) (0.029) (0.087) (0.065) (0.053)
¥ ECBMP Exp- -0.041 -0.271
(0.044) (0.339)
X Exposure to ECB,, 0.158** 0.053 0.057* -0.413 -0.599** -0.479***
(0.07) (0.052) (0.035) (0.436) (0.28) (0.161)
Domestic Bank Controls Yes Yes Yes Yes Yes Yes
Domestic Bank F.E. - - -- - -- -
Firm F.E. - - - - -- -
Currency F.E. Yes Yes Yes Yes Yes Yes
Domestic Bank-Firm F.E. Yes Yes Yes Yes Yes Yes
City-Sector-Month F.E. No Yes - No Yes -
Firm-Month F.E. No No Yes No No Yes
Observations 14,502,042 14,502,042 4,453,836 14,502,042 14,502,042 4,453,836
R-squared 0.544 0.554 0.490 0.594 0.610 0.628

Notes: This table reports the estimates from OLS regressions for the period January 2007 to December 2018. Observations are at the domestic
bank-firm-currency-month level. The dependent variable is the (i) maturity (in days), in logs (columns (1) to (3)), or (ii) collateral coverage ratio
(columns (4) to (6)); of newly-originated loans of firm f from domestic bank b in currency c. Fed"” ®* and ECB™" " are the residual monetary
policy expectations for Fed and ECB at 36 month ahead horizon, respectively. Exposure to Fed, and Exposure to ECB, are the ratio of
domestic bank b's cross-border borrowings in US dollar and euro to b's total assets, respectively. X indicates that the sum of the three
coefficients on the indicated lag terms is reported (with the corresponding standard error for the summation given in parentheses). Domestic
bank controls include capital ratio, liquidity ratio and size. Other controls are listed in Empirical Strategy section. "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 domestic bank-sector and
month level, and given in parentheses. *** Significant at 1%, ** significant at 5%, and * significant at 10%.

171



TABLE 3.6: MECHANISM: GLOBAL MONETARY POLICY EXPEC-
TATIONS AND CROSS-BORDER BORROWING VOL-
UME

Dependent Variable:

Cross-Border Borrowing Volumeg

W) 2) ®) 4) (5) (6)

Z Fed"" B+ Exposure to Fed, -0.143** -0.155*** -0.111% -0.076*** -0.103*** -0.105**

(0.053) (0.035) (0.029) (0.026) (0.039) (0.049)
¥ Fed"P B -0.059* -0.061*** -0.059** -0.014

(0.032) (0.024) (0.03) (0.025)
2 Exposure to Fed, 0.05 -0.149 -0.302** -0.109 0.022 0.017

(0.286) (0.188) (0.143) (0.145) (0.17) (0.175)
£ ECBYF ¥ * Exposure to ECB, 0.167 0.184* -0.001 -0.087 -0.082 -0.135

(0.167) (0.096) (0.083) (0.082) (0.087) (0.099)
¥ ECBMP B -0.02 -0.065 -0.014 0.072

(0.078) (0.052) (0.076) (0.071)
Z Exposure to ECB, 0.318 0.206 0.423** 0.331* 0.118 0.118

(0.275) (0.183) (0.143) (0.141) (0.179) (0.171)
Domestic Bank Controls No No Yes Yes Yes Yes
Global (Lender) Bank F.E. No Yes Yes - - -
Domestic (Borrower) Bank F.E. No No Yes - - -
Currency F.E. No No Yes Yes Yes Yes
Global (Lender) Bank-Domestic (Borrower) Bank F.E. No No No Yes Yes Yes
Global (Lender) Bank's Hq Country-Month F.E. No No No Yes - -
Global (Lender) Bank-Month F.E. No No No No Yes Yes
Observations 29,095 28,990 28,990 28,572 27,302 22,644
R-squared 0.017 0.418 0.480 0.600 0.646 0.693

Notes: This table reports the estimates from OLS regressions for the period January 2007 to December 2018. Observations are at the global bank-domestic bank-
currency-month level. The dependent variable is the volume of newly-originated cross-border borrowings of domestic bank b from global bank g in currency ¢ at
month m, in logs. Fed™” & and ECB™" ¥ are the residual monetary policy expectations for Fed and ECB at 36 month ahead horizon, respectively. Exposure to
Fed,, and Exposure to ECB,, are the ratio of domestic bank b's cross-border borrowings in US dollar and euro to b's total assets, respectively. % indicates that the
sum of the three coefficients on the indicated lag terms is reported (with the corresponding standard error for the summation given in parentheses). Domestic bank
controls include capital ratio, liquidity ratio and size. Other controls are listed in Empirical Strategy section. "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 domestic bank-global bank headquarter country and month level, and given in parentheses. ***

Significant at 1%, ** significant at 5%, and * significant at 10%.
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TABLE 3.7: MECHANISM: GLOBAL MONETARY POLICY EXPEC-
TATIONS AND CROSS-BORDER BORROWING RATE

Dependent Variable: Cross-Border Borrowing Interest Rateg,.
M) (2 ®) 4) 5) (6)

¥ Fed"" B * Exposure to Fed, 0.139** 0.151** 0.153*** 0.195** 0.112* 0.097*

(0.051) (0.05) (0.043) (0.048) (0.057) (0.057)
¥ Fed"P Bx- 0.459*** 0.454*** 0.533*** 0.535***

(0.057) (0.054) (0.066) (0.063)
X Exposure to Fed, -0.46*** -0.194 0.02 0.007 -0.014 0.17

(0.184) (0.179) 0.2) (0.194) (0.212) (0.207)
£ ECB"? B * Exposure to ECB, 0.461 0.599 0.63 0.702* 1.23% 1.257*

(0.427) (0.456) (0.424) (0.421) (0.528) (0.533)
¥ ECBMP Exp: 0.277 0.41** 0.74** 0.775***

(0.185) (0.183) (0.193) (0.187)
Z Exposure to ECB, -0.245 -0.417 -0.4 -0.426 -0.34 -0.295

(0.335) (0.331) (0.303) (0.314) (0.437) (0.439)
Domestic Bank Controls No No Yes Yes Yes Yes
Global (Lender) Bank F.E. No Yes Yes - - -
Domestic (Borrower) Bank F.E. No No Yes - - -
Currency F.E. No No Yes Yes Yes Yes
Global (Lender) Bank-Domestic (Borrower) Bank F.E. No No No Yes Yes Yes
Global (Lender) Bank's Hq Country-Month F.E. No No No Yes - -
Global (Lender) Bank-Month F.E. No No No No Yes Yes
Observations 29,095 28,990 28,990 28,572 27,302 22,644
R-squared 0.204 0.269 0.289 0.351 0.480 0.567

Notes: This table reports the estimates from OLS regressions for the period January 2007 to December 2018. Observations are at the global bank-domestic bank-
currency-month level. The dependent variable is interest rate of newly-originated cross-border borrowings of domestic bank b from global bank g in currency ¢ at
month m. Fed“" 5" and ECB"" ©* are the residual monetary policy expectations for Fed and ECB at 36 month ahead horizon, respectively. Exposure to Fed,, and
Exposure to ECB,, are the ratio of domestic bank b's cross-border borrowings in US dollar and euro to b's total assets, respectively. ¥ indicates that the sum of the
three coefficients on the indicated lag terms is reported (with the corresponding standard error for the summation given in parentheses). Domestic bank controls
include capital ratio, liquidity ratio and size. Other controls are listed in Empirical Strategy section. "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 domestic bank-global bank headquarter country and month level, and given in parentheses. *** Significant at
1%, ** significant at 5%, and * significant at 10%.
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