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Abstract

This PhD thesis is composed of three chapters on international �nance.

In the �rst chapter, I study the e�ect of exchange rates on cross-border loans to corporate

borrowers in emerging economies. After a depreciation of the local currency, countries

where international bank lending accounts for a greater share of corporate �nancing from

abroad experience smaller in�ows of cross-border loans. A depreciation of the local cur-

rency acts as a coordination device for international banks that face strategic comple-

mentarities in lending. This strategic complementarity is stronger for countries where

international bank lending is a greater source of international �nancing for local borrow-

ers. I construct a global game among international lenders to illustrate the mechanism.

Moreover, using bilateral data on cross-border lending from banks headquartered in 30

countries to recipients in 29 emerging economies, I provide evidence that an economy's

stronger reliance on cross-border lending ampli�es the e�ect of exchange rate �uctuations

on incoming cross-border loans.

The second chapter, co-authored with Stefan Avdjiev, Leonardo Gambacorta and Linda

Goldberg, studies the shifting composition and drivers of international bank lending and

international bond issuance, the two main components of global liquidity. The sensitivity

of both types of �ow to US monetary policy rose substantially in the immediate aftermath

of the Global Financial Crisis and then partially reverted towards pre-crisis levels. Con-

versely, the responsiveness of international bank lending to global risk conditions declined

considerably post-crisis and became similar to that of international debt securities. The

increased sensitivity of international bank �ows to US monetary policy has been driven

mainly by the co-movement in advanced economy monetary policies. By contrast, the

post-crisis fall in the sensitivity of international bank lending to global risk was mainly

due to a compositional e�ect, driven by increases in the lending market shares of better-

capitalized national banking systems. Policies and prudential instruments that reinforced

lending banks' capitalization and stable funding levels reduced the volatility of interna-

tional lending �ows.

The third chapter, co-authored with Leonardo Gambacorta and Adrian van Rixtel, in-

vestigates the foreign funding mix of globally active banks. Using cointegration tecniques

on a panel of 12 advanced economies, we detect a structural break in international bank

funding at the onset of the great �nancial crisis. In their post-break business model, banks

rely less on cross-border liabilities and, instead, tap funds from outside their jurisdictions

by making more active use of their subsidiaries and branches, as well as inter-o�ce ac-

counts within the same banking group.
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1

Introduction

International capital �ows channel �nancial resources across borders to both public and

private sector borrowers. As such, they are critically important for economic growth and

�nancial stability and understanding their main drivers is crucial for both policymakers

and researchers. This thesis studies the two main components of global liquidity, i.e. cross-

border loans and international debt securities, as well as the cross-border funding models

of banks. I focus on global �nancial conditions as drivers of local growth and �nancial

stability. I show that exchange rates vis à vis the US Dollar drive the coordination

failures of global banks, leading to large �uctuations on cross-border lending to emerging

economies. Moreover, I study the post-crisis impact of US monetary policy and global

risk conditions on international loans and debt issuance and how the changing funding

business models of global banks determine evolving inter-banking group and intra-banking

group cross-border �ows.

In the chapter �Exchange Rates, Strategic Uncertainty and International Bank Lending�,

I show that when local borrowers are interdependent (e.g. when they are part of the

same value chain) international banks face strategic complementarities in lending. In-

deed, the greater the number of international banks that lend, the greater the number of

entrepreneurs that will receive �nancing and the greater the chance that each individual

project will be successful, allowing the entrepreneur to pay back her loan with interest.

These strategic complementarities among banks are stronger when local borrowers have

fewer alternatives to cross-border loans to �nance their projects. Indeed, when this is the

case, each international bank knows that if it doesn't �nance a particular project, chances

are that the entrepreneur will not �nd alternative means of �nancing. Given the inter-

dependence of the entrepreneurs, the chances of success of other projects that have been

�nanced will be smaller, so the choice of each individual bank will have a greater impact

on the payo�s of the other banks. This mechanism acts as a multiplier of the impact of

exchange rates on cross-border loans and it leads to ine�cient and volatile lending.

I formalize the intuition described above in a global game. Moreover, I provide empirical

evidence in favor of this mechanism. My results show that countries that rely more on

cross-border lending as a fraction of total international capital �ows are more vulnerable
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to �uctuations in the local exchange rate vis à vis the US Dollar. In a country where cross-

border loans account for 7% of total capital �ows a 1% quarter-on-quarter depreciation

of the local currency causes a 2.8% quarterly reduction of cross-border loans to local

corporates. If, instead, loans account for 30% of total capital �ows, then a 1% quarter-on-

quarter depreciation of the local currency causes a 7.4% quarterly decrease of cross-border

�ows to non-bank borrowers.

I use the Bank for International Settlements Cosolidated Banking Statistics to capture

cross-border loans. My dataset records the claims of banks headquartered in 30 countries

vis à vis borrowers in 29 emerging economies in the period 2001:Q1 - 2015:Q4. The

data are aggregated at the country level. I identify the combined e�ect of exchange

rates and the relevance of cross-border lending for local borrowers in two complementary

ways. In my baseline model, I use lender-time and lender-borrower �xed e�ects. These

e�ects control for any time-varying supply-side confounders, as well as any time-invariant

confounders related to the business models of banks from a speci�c lending country to a

speci�c borrowing country. This estimation is equivalent to looking at the variation of

lending from the same lending country to di�erent borrowers and over time. In order to

account for demand-side confounders, I use controls that account for the macroeconomic

cycle and for the balance sheet characteristics of the banking sector of the borrowing

country.

A remaining identi�cation concern is that some demand-side confounders may not be

observable (or they may only be imperfectly observed), so they cannot be included in the

control set. To overcome this issue I follow the logic of Khwaja and Mian (2005) and

Jiménez et al. (2014) and I exploit the full implications of the theoretical mechanism in

order to transform the variable of interest and make it vary not only along the borrower

and time dimensions, but also along the lender dimension. I estimate the di�erential e�ect

of exchange rate variation (borrower-time variable) in countries where cross-border loans

are a bigger source of �nancing (borrower-time variable) and where lending to non banks

is a larger share of total lending from a particular lending country (lender-borrower-time

variable). This transformation allows me to use borrower-time �xed e�ects to account

for any demand-side confounders. As in Jiménez et al. (2014), I add triple interactions

between the controls I use in my baseline estimation, the share of cross-border loans

over total capital �ows and the share of cross-border loans to non banks. The resulting

estimate, multiplied by the average share of lending to non banks, yields statistically the

same coe�cient of the baseline estimation.

The chapter �The Shifting Drivers of Global Liquidity�, coauthored with Stefan Avdjiev,

Leonardo Gambacorta and Linda Goldberg, investigates the role of two global drivers

of cross-border loans and international debt securities: US monetary policy and global

risk conditions. This focus builds on the most important global drivers identi�ed by the
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literature: advanced economy monetary policies, global risk aversion and global output

growth (e.g. Forbes and Warnock, 2012a; Miranda-Agrippino and Rey, 2015; Cerutti,

Claessens and Ratnovski, 2017; and Cerutti, Claessens and Rose, 2017). While studies

generally focus on identifying the drivers, they seldom examine the how and why of

evolving sensitivities to global factors. Yet, the structure and volatility of cross-border

bank loan and international bond �ows clearly have changed considerably in the aftermath

of the Global Financial Crisis (GFC). In the immediate aftermath of the crisis, cross-

border loans contracted sharply. This was followed by a feeble recovery and a second

sharp contraction during the peak of the euro area crisis. By contrast, international

bond issuance was relatively robust during the post-crisis period. As a consequence, the

composition of global liquidity has shifted away from cross-border bank loans and towards

international bonds in what has been dubbed �the second wave of global liquidity� (Shin,

2013).

In this chapter, we draw on multiple databases on global liquidity component �ows from

both borrower country and creditor country perspectives, distinguishing between instru-

ment types (international debt securities versus international bank loans), and between

borrowing sectors (bank versus non-bank). Using the BIS International Debt Securities

(IDS) Statistics and the BIS Locational Banking Statistics (LBS), we create a quarterly

panel of international bank loan and bond �ows to 64 recipient countries for the period

between 2000:Q1 and 2015:Q4. In addition, we use the BIS Consolidated Banking Statis-

tics (CBS) in order to assign loans to speci�c national lending banking systems. Using

Bankscope, we obtain information on lending banking system balance sheet characteris-

tics. We also incorporate a range of other data on prudential instrument and monetary

policy developments, from the perspective of both the borrowers and the creditor coun-

tries. Advanced economy monetary policies, as well as shadow measures that capture

unconventional policies, are also incorporated into the analysis.

Our �rst key result is that international capital �ow sensitivities to global factors have

changed considerably since the GFC. Advanced economy monetary policy, proxied by US

monetary policy, became a more potent driver of both cross-border loan and international

bond �ows. The estimated policy impacts peaked in 2013 and then partially retraced

toward pre-crisis levels while remaining elevated. Meanwhile, the sensitivity of cross-

border bank loan �ows to global risk conditions declined considerably post-crisis and

became similar to the respective risk sensitivity observed for international bond �ows.

In fact, international bank loan and bond �ows became more similar in terms of their

responsiveness to global factors after the GFC. Overall, aggregate global liquidity �ows

(the sum of international bank loan and bond �ows) have become more sensitive to US

monetary policy and less sensitive to global risk.

The second set of results shows that post-crisis shifts in sensitivities of international bank
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loan and bond �ows to global factors, observed from the borrower perspective, arise from

a combination of changes in the country composition of lending banking systems and

from changes in the behavior of the creditors involved in international �nancial �ows.

Working across multiple databases, we show an increase in the responsiveness of �ows

from individual lending banking systems to US monetary policy. We also �nd evidence

of a compositional shift toward national lending banking systems with lower sensitivity

to global risk conditions.

We drill deeper into the type of variation observed to investigate the contributions of a

range of prudential measures, bank business model features, and monetary regimes in the

creditor countries. We �nd that the features of �nancial intermediaries that previously

have been shown to stabilize domestic bank lending response to liquidity risk, like bank

capital ratios and deposit funding, also support expansion of international market share

relative to weaker peer country systems and help explain changing behaviors. National

banking systems that were better capitalized before the GFC experienced smaller post-

crisis rises in sensitivity to US monetary policy and larger increases in international lending

shares. Higher ex-ante shares of deposits in total funding and of locally booked claims

in total foreign claims were also associated with larger increases in international lending

market shares. Tighter local reserve requirements pre-crisis were associated with relative

expansions of international market shares in the post crisis period.

The chapter �Changing Business Models in International Bank Funding� looks at the

liability side of global banks and studies how they obtain cross-border funding. Global

banking has expanded markedly during the past decades, in terms of both cross-border

activities and local entry into banking sectors overseas (Merck et al., 2012). This process

has occurred in parallel with the globalization of international trade and was driven by

changes in the regulatory environment and in macroeconomic and �nancial conditions

(Lane and Milesi-Ferretti, 2008; Goldberg, 2009).

The rapid advance of global banking has also had important repercussions for funding and

liquidity management at the institutions involved. Financial globalization has allowed

banks to tap funding sources across borders, allowing them to diversify away from tra-

ditional funding sources to international interbank markets (Fender and McGuire, 2010).

McGuire and Von Peter (2009) show that the rapid expansion of foreign claims of banks

in general and of European banks in particular in the years prior to the 2007-2009 great

�nancial crisis was mirrored in a sharp increase in foreign liabilities, re�ecting a grow-

ing dependence on cross-border funding. Shin (2012) documents how European banks

�nanced their global activities by tapping US wholesale funding markets and using their

inter-o�ce accounts to channel US dollar-denominated funding to their head o�ces.

The globalization of banking was sharply interrupted by the great �nancial crisis, which

prompted an important retrenchment in banks' international activities and exposures, es-

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



5

pecially in cross-border funding markets. The crisis led to major restructurings of banks'

business and funding models and to changes in their international strategies. Moreover,

cross-border bank linkages proved to be important transmission channels of the crisis,

propagating funding shocks across borders (i.e. from one core funding market to others)

and from advanced to emerging market economies (Cetorelli and Goldberg, 2011). Adjust-

ments in business and funding models were, in many cases, reinforced by the subsequent

2010-2012 euro area �nancial crisis.

These factors clearly show that the funding models of globally active banks play an

important role in banking crises and leverage cycles. Using the BIS international banking

statistics, this chapter tests for the existence of structural breaks in bank funding models.

In particular, we analyze the evolution of bank funding across borders by distinguishing

the two key components of foreign liabilities, i.e. cross-border liabilities and funding

obtained by banks' overseas o�ces (local liabilities). Moreover, we break down cross-

border liabilities by lending sector (bank-related or unrelated � and non-banks) in order

to compare intragroup �ows (i.e. cross-border liabilities from related banks) with liabilities

obtained externally.

The empirical analysis is performed in two steps. First, we use a log-linearisation of

the balance sheet identity that links local and cross-border liabilities in order to test

for the presence of a structural break in bank funding models (Koch, 2014). To do so,

we use a panel vector error correction model for banks headquartered in 12 advanced

economies that exploits the non-stationarity of cross-border funding. Second, we study

the adjustment dynamics of such a long-run relationship by means of a panel vector error

correction model that includes a number of weakly exogenous economic determinants.

Our main conclusions are as follows. Following the �rst episodes of turbulence in the

interbank market (after 2007:Q2), globally active banks increased their reliance on funding

from branches and subsidiaries abroad, and cut back on funding obtained directly by

headquarters (cross-border funding). In particular, banks reduced cross-border funding

from unrelated banks � e.g. those that are not part of the same banking group � and from

non-bank entities. At the same time, they increased intragroup cross-border liabilities in

an attempt to make more e�cient use of their internal capital markets. Crucially, these

changes are long-run phenomena, re�ecting a shift in the funding model of banks.

These results contribute importantly to both research and policy debates around global

liquidity and local stabilization. One pertinent question is whether the enhanced diversi-

�cation across �nancing types will have di�erent consequences in the case of future stress

episodes, as well as in normal periods. This is an especially pertinent issue if, ex-ante,

bank loan and debt securities �nancing agents are subject to distinct degrees of leverage

and balance sheet constraints. I show that pre-crisis borrowers experienced more global

factor sensitivity in cross border loans than in international debt securities. As a conse-
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quence, international debt securities remained relatively robust during the global �nancial

crisis. Post-crisis, the sensitivities of both types of �nancing have become more similar.

Another question is how stabilization challenges across countries borrowing internation-

ally evolve in post-crisis periods and when the synchronization of business cycles across

countries is enhanced. The range of evidence I provide suggests that the large increases in

sensitivities to US monetary policy post GFC may have been a transitory phenomenon,

whereas the declines in global liquidity sensitivity to risk measures may be more persis-

tent. At least in international bank �ows, behavioral changes in the period immediately

following the GFC were driven largely by the convergence in advanced economy mone-

tary policies. These transitory e�ects gradually weakened when the monetary policies of

advanced economies started to diverge in 2013. More persistent e�ects may come from

the increased market shares of better-capitalized lending banking systems, whose inter-

national lending tends to be less responsive to �uctuations in global risk conditions. The

implications would be that evolving global drivers also change the scope for monetary au-

tonomy and prudential policies options for borrowing countries. Moreover, a potentially

important consequence of the focus on capital and stable funding in creditor countries are

reduced amplitudes of global liquidity surges and waves as observed by borrowers.

Finally, my thesis stresses the importance of US Dollar �uctuations for local corporate

�nancing and for local �nancial stability. Appreciations of the US Dollar can have dis-

ruptive e�ects on the in�ow of loans from global banks to local corporates. Moreover, the

e�ects on �nancial stability are not only linked to the stock of loans that local corporates

obtain from global banks, but also on the relevance of loans as opposed to other types of

international capital �ows.
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1. Exchange Rates, Strategic

Uncertainty and International Bank

Lending

Abstract

Internationally-active banks raise wholesale funding in US Dollars and lend to borrow-

ers abroad in US Dollars. Local borrowers invest in local currency and have a currency

mismatch in their balance sheet. This paper shows that after a depreciation of the lo-

cal currency, countries where international bank lending accounts for a greater share of

corporate �nancing from abroad will experience smaller in�ows of cross-border loans. A

depreciation of the local currency acts as a coordination device for international banks that

face strategic complementarities in lending. This strategic complementarity is stronger for

countries where international bank lending is a greater source of international �nancing

for local borrowers. I construct a global game among international lenders to illustrate

the mechanism. Moreover, using bilateral data on cross-border lending from banks head-

quartered in 30 countries to recipients in 29 emerging economies, I provide evidence that

an economy's stronger reliance on cross-border lending ampli�es the e�ect of exchange

rate �uctuations on incoming cross-border loans.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



8

1.1 Introduction

Over the period 2001 - 2015, cross-border lending accounted for a signi�cant fraction of

international capital �ows to emerging economies (Figure 1.1). They are their largest

debt component, followed by international debt securities. Therefore, they are important

determinants of global �nancial conditions and worldwide economic activity. Moreover,

they are particularly important for emerging market corporate borrowers because they

complement the activity of domestic banks and of other international investors (Bank for

International Settlements, 2011a and 2011b). Cross-border loans are mostly issued to non-

bank borrowers and in US Dollars (Figures 1.2 and 1.3). The link between cross-border

loans and exchange rates has been studied (e.g. Bruno and Shin, 2015a,b) but this is

the �rst paper to highlight a multiplier e�ect of coordination failures among international

lenders.

Consider an emerging economy with a local currency and an exchange rate vis à vis the

US Dollar. Local corporate borrowers fund themselves in US Dollars from international

banks and they invest in entrepreneurial projects in local currency. If the local currency

depreciates, local corporates see the asset side of their balance sheet shrink with respect to

their liability side. Upon observing a depreciation, international lenders expect that local

borrowers will have a greater chance to go bankrupt and therefore a smaller chance of

being able to repay their loan, so they decide to reduce the stock of lending to borrowers

in that country.

When local borrowers are interdependent, i.e. the probability of success of each indi-

vidual project increases with the number of other entrepreneurs that receives �nancing,

international banks face strategic complementarities in lending because they �nd it more

convenient to lend if other international banks also lend. Indeed, the greater the number

of international banks that lend, the greater the number of entrepreneurs that will re-

ceive �nancing and the greater the chance that each individual project will be successful,

allowing the entrepreneur to pay back her loan with interest. These strategic comple-

mentarities among banks are stronger when local borrowers have fewer alternatives to

cross-border loans to �nance their projects. Indeed, when this is the case, each inter-

national bank knows that if it doesn't �nance a particular project, chances are that the

entrepreneur will not �nd alternative means of �nancing. Given the interdependence of

the entrepreneurs, the chances of success of other projects that have been �nanced will

be smaller, so the choice of each individual bank will have a greater impact on the payo�s

of the other banks. This mechanism acts as a multiplier of the impact of exchange rates

on cross-border loans and it leads to ine�cient lending1.

1This claim is a known characteristic of any global game. See Morris and Shin (2003) and Section 2
for more details.
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This paper formalizes the intuition described above in a global game. Moreover, it provides

empirical evidence in favor of this mechanism. My results show that countries that rely

more on cross-border lending as a fraction of total international capital �ows are more

vulnerable to �uctuations in the local exchange rate. In a country where cross-border

loans account for 7% of total capital �ows a 1% quarter-on-quarter depreciation of the

local currency causes a 2.8% quarterly reduction of cross-border loans to local corporates.

If, instead, loans account for 30% of total capital �ows, then a 1% quarter-on-quarter

depreciation of the local currency causes a 7.4% quarterly decrease of cross-border �ows

to non-bank borrowers. Figure 1.7 shows the time-varying pattern of these sensitivities

for six major emerging economies. I do not record this e�ect when the borrowers are

banks or the public sector. It is important to stress that all my results are in percentage

terms. The following example illustrates the point. Take two countries whose corporates

receive 100 USD millions in cross-border loans. Suppose the size of the economy of the

two countries is the same, but in country A loans account for 30% of total international

capital �ows to local corporates, while in country B they only account for 7%. A 1%

depreciation will cause a decrease of 7.4% in cross-border loans to corporates in A and

of just 2.8% to corporates in B. Corporates in A now receive 92.6 USD millions, while

corporates in B still get 97.2 USD millions. Therefore, even if the stock of cross-border

loans to both country is the same, their relevance vis à vis other international capital

�ows determines the percentage e�ect of a depreciation.

I use a dataset compiled by the Bank for International Settlements to capture cross-

border loans. My dataset records the claims of banks headquartered in 30 countries

vis à vis borrowers in 29 emerging economies. The data are aggregated at the country

level. Moreover, it provides a breakdown of borrowers by sector: banks, non banks

(including non-�nancial corporations, exporting and importing �rms, leveraged non-bank

�nancials and households) and the public sector (government, central banks and regional

development banks). The scope and depth of the dataset provides several advantages.

First, I exploit the bilateral nature of the dataset to control for demand and supply e�ects

using appropriate time-varying �xed e�ects. Second, the dataset consolidates positions of

subsidiary banks into the positions of the parent bank. This characteristic is important

because it controls for what Bruno and Shin (2015a) have dubbed a double-decker global

lending model, whereby local banks rely on international banks for �nancing and then

channel those funds to local corporates2. Under such a model, Bruno and Shin (2015a)

argue that the e�ects of local exchange rates on local corporate borrowers (who bear the

2Local banks lend in US Dollar or in local currency. They typically lend in local currency to the non-
tradable sector and in US Dollar to the tradable sector (Caballero and Krishnamurthy, 2005). However,
they tend to match assets and liabilities in US dollars so that most of the currency risk is borne by the
corporate borowers (Bruno and Shin, 2015a), except for the in�uence that the currency risk has on the
borrowers' solvency risk.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



10

currency risk) are passed on to local banks and from them to their parent international

bank (if they have one). My data consolidate the positions of foreign a�liates into the

claims of the parent foreign banks, so my measure of cross-border lending also includes

lending from local banks that are controlled by a foreign bank. Thus, I can capture all the

channels through which a shock to the local exchange rate can propagate to international

lenders.

I identify the combined e�ect of exchange rates and the relevance of cross-border lending

for local borrowers in two complementary ways. In my baseline model, I use lender-time

and lender-borrower �xed e�ects. These e�ects control for any time-varying supply-side

confounders, as well as any time-invariant confounders related to the business models of

banks from a speci�c lending country to a speci�c borrowing country. This estimation is

equivalent to looking at the variation of lending from the same lending country to di�erent

borrowers and over time. However, demand-side confounders cannot be accounted for by

using �xed e�ects, because they would absorb my variables of interest (local exchange

rate variation and local relevance of cross-border lending). Therefore, I use demand side

controls that account for the macroeconomic cycle and for the balance sheet characteristics

of the banking sector of the borrowing country. The local macroeconomic controls include

the lending rate, real GDP, sovereign ratings and a measure of �nancial openness. The

local banking sector controls include the level of domestic lending, average domestic bank

size, the average capital ratio (a measure of solvency), the average deposit ratio (a measure

of liquidity) and two average pro�tability ratios: net interest to total assets and interest

revenues over total revenues. The latter is also an indicator of the business models of local

banks - higher interest revenues over total revenues indicate a more traditional business

model.

A remaining identi�cation concern is that some demand-side confounders might not be

observable, so they cannot be included in the control set. To overcome this issue I follow

the logic of Khwaja and Mian (2005) and Jimènez et al. (2014) and I exploit the full

implications of the theoretical mechanism in Section 2 in order to transform the vari-

able of interest and make it vary not only along the borrower and time dimensions, but

also along the lender dimension. I estimate the di�erential e�ect of exchange rate vari-

ation (borrower-time variable) in countries where cross-border loans are a bigger source

of �nancing (borrower-time variable) and where lending to non banks is a larger share

of total lending from a particular lending country (lender-borrower-time variable). This

transformation allows me to use borrower-time �xed e�ects to account for any demand-

side confounders. As in Jimènez et al. (2014), I add triple interactions between the

controls I use in my baseline estimation, the share of cross-border loans over total capital

�ows and the share of cross-border loans to non banks. The resulting estimate, multiplied

by the average share of lending to non banks, yields statistically the same coe�cient of

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



11

the baseline estimation.

This paper is the �rst to identify a multiplier of the e�ect of exchange rates on cross-border

loans given by coordination failures among international lenders. By the nature of the

coordination failures that I identify, this is also the �rst paper to point out that currency

depreciations can have a stronger negative e�ects on incoming international bank lending

in countries that rely more of lending from abroad. The drivers of cross-border �ows

have been widely studied in the literature. Moreover, the link between �nancial stability

and cross-border bank �ows has been explored in many papers, e.g. Miranda-Agrippino

and Rey (2015); Rey (2013); Obstfeld (2012a, 2012b); Gourinchas and Obstfeld (2012);

Schularick and Taylor (2012); Cetorelli and Goldberg (2012a, 2012b). Bruno and Shin

(2015a, 2015b) �nd a negative e�ect of a depreciation of the local currency on incoming

bank �ows. However, the focus of Bruno and Shin (2015a)'s paper is on the e�ects for

lending banks' balance sheets and not on the stock of lending to emerging markets. Also,

they do not explore the implications of strategic complementarities among banks. My

paper is also linked to the literature on the transmission of advanced economy monetary

policy to emerging markets (e.g Avdjiev et al., 2017). A shift in the local exchange rate

vis à vis the US Dollar can also be seen as the consequence of a US monetary policy

shift. Again, the focus on the e�ect of exchange rates on cross-border lending to countries

more or less dependent on those �ows is a novelty of my paper. The mechanism that

underlies the �ndings of my paper is a �panic� among international lenders, based on the

imperfect observation of a signal of the fundamental. Thus, the paper owes much to the

literature on fundamentals versus panics and in particular to Morris and Shin (1998, 2003);

Diamond and Dybvig (1983); Chari and Jagannathan (1988); Obstfeld (1996); Corsetti

et al. (2004); Allen et al. (2017); Goldstein and Pauzner (2005); Morris, Shin and Yildiz

(2016); Allen and Gale (1998). My approach to proxying for strategic complementarities

is similar to the one in Morris and Shin (2016), who use the fraction of assets managed by

asset managers to identify strategic complementarities among the managers. This paper

is one of the few to attempt empirical identi�cation of strategic complementarities, the

major one being Chen, Goldstein and Jiang (2010). Finally, my paper is linked to the

literature on currency crises and sudden stops (Caballero and Krishnamurthy, 2001; 2003;

2004; 2005; Chang and Velasco, 2001) as well as to the literature on long-term lending

and deposit volatility (Choudhary and Limodio, 2017).

The structure of the paper is the following. Section 2 describes my model of strate-

gic complementarities among international lenders. Section 3 describes the dataset and

the empirical methodology. Section 4 discusses the results of the empirical estimations.

Section 5 concludes.
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1.2 A model of strategic complementarities among in-

ternational lenders

1.2.1 Set up

There are two dates, 0 and 1. In t = 0 each internationally-active bank (in the remainder

of the Section, simply a bank) from a continuum [0, 1] decides whether to lend 1 US Dollar

(USD) to a corporate borrower from a continuum [0, 1] in country E. Both lenders and

borrowers are risk-neutral. Lending yields the bank a net interest rate R0 in t = 1 if the

borrower repays its loan and 0 otherwise. Alternatively, the bank can decide not to lend

to borrowers in country E and to invest 1 USD in a safe bond with a net interest rate r0
3.

If the bank lends, the borrower will use the Dollar to invest in a project in local currency.

Firms in country E are interdependent (Bebchuck and Goldstein, 2011). The yield from

each entrepreneurial project is dependent on how many other �rms in the economy also

invest in entrepreneurial projects. For example, think of �rms belonging to the same

value chain. Since �rms need �nancing in order to invest, the yield of each single project is

increasing in the number of �rms that obtain �nancing. Bank loans are not the only source

of �nancing in country E. Instead, in t = 0 bank loans accounts for a fraction λ0 ∈ [0, 1] of

total corporate �nancing from abroad (which includes foreign direct investment, portfolio

investment and other types of instruments). A corporate borrower that does not obtain a

bank loan (because not all banks in the continuum [0, 1] may eventually decide to lend) will

obtain �nancing from abroad with probability 1− λ0. Notice that 1− λ0 is a conditional

probability. It is the probability of �nding alternative sources of �nanincing conditional

on not having obtained a loan.4 Hence, the yield of each project will depend positively on

the fraction of banks lending (N1 ∈ [0, 1]) and on the probability that borrowers will �nd

alternative �nancing sources, given that they did not obtain a loan (1 − λ0). Assuming

that entrepreneurs gather all the funds they need from a single source is just a simplifying

assumption. Suppose local entrepreneurial projects could be �nanced by di�erent lenders

in di�erent proportions and suppose a bank �nances a share s of the 1 USD needed

by a local borrower. The bank knows that the projects can bear fruit only if they are

completely �nanced. Ceteris paribus, in a country where the share of bank �nancing λ0 is

high, the probability that the necessary fraction 1− s can be obtained from other sources

is lower. Hence, when lending an amount s banks know that their expected return is still

3For simplicity, I assume that the bank can only lend in foreign currency and in Particular in US
Dollars.

4It could very well be that the probability of �nding alternative sources of �nancing is low because
the country is unable to obtain other portfolio investments. This is consistent with my de�nition of λ0:
in a country that is unable to attract foreign investment, a low λ0means that, conditional on not having
obtained a loan, the chances that corporates obtain other foreign funding is low.
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a decreasing function of λ0. Also, I assume that the local borrower needs to gather the 1

USD she needs from international investors. This can happen because the entrepreneur

isn't able to retrieve funds from the domestic market (e.g. her project is too risky or her

collateral not enough for local banks and local investors) or by the fact that the domestic

market covered only a fraction of the funds she needs.

Summing up, in t = 1 the project yields5 Q1(N1, λ0), where the yield Q1 is a function of

N1 and λ0. Remember that the yield of the project is in local currency. The exchange

rate between the currency of country E and USD in t = 1 is θ1 ∈ R++. θ1 is the nominal

exchange rate vis à vis the US Dollar, or how many USD a unit of the local currency can

buy. An increase of θ1 can be interpreted as a weakening of the US Dollar vis à vis the

local currency. Knowing the payo� structure of the corporate borrower, the bank knows

that its loan will be entirely repaid with interest only if

Q1(N1, λ0)θ1 ≥ 1 +R0

where the left-hand side is the payo� of the project in USD and the right-hand side is

the amount the borrower owes the bank. If the yield of the project in USD is not enough

to pay back the loan with interest, the borrower will go bankrupt and the bank can

appropriate the yield Q1(N1, λ0)θ1.

Therefore, the payo� a bank receives from lending

(1 +R0)1(Q1(N1, λ0)θ1 ≥ 1 +R0) +Q1(N1, λ0)θ1 1(Q1(N1, λ0)θ1 < 1 +R0)

where 1(x) is an indicator function taking value 1 if condition x is satis�ed and 0 otherwise.

Thus, the payo� from lending is

• increasing in θ1, the exchange rate vis à vis the USD. An appreciation of the US

Dollar (i.e. a decrease of θ1) implies a reduction in the Dollar value of the asset side

of the balance sheet of corporate borrowers. Therefore, an appreciation of the US

Dollar increases the chances that the borrower will go bankrupt and decreases the

portion of the loan that the borrower can repay in t = 1;

• increasing in N1, the share of banks lending to corporate borrowers in country E.

This property generates strategic complementarities among banks in their decision

of lending to borrowers in country E;

• decreasing in λ0, the share of bank �nancing (as opposed to other sources of �nanc-

ing) in country E and the probability of not �nding alternative sources of �nancing.

5As a simplifying assumption, the project yields a positive payo� with certainty, but the amount of
the payo� is a function of the relevant variables of the model.
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For ease of notation, de�ne the action �Lend� as action 1 and action �Not lend� as action

0. The payo� function of the bank is as follows:

u(1, θ1, N1, λ0) = (1 +R0)1(Q1(N1, λ0)θ1 ≥ 1 +R0)

+Q1(N1, λ0)θ1 1(Q1(N1, λ0)θ1 < 1 +R0)

u(0, θ1, N1, λ0) = 1 + r0

As a �rst step, suppose that the exchange rate in t = 1, i.e. θ1, were distributed according

to a pdf h(.) and that its realization were common knowledge in t = 0. Then, equilibrium

play would be characterized by the following two thresholds:

θ1 : u(1, θ1, N1, λ0) = 1 + r0

θ1 : u(1, θ1, N1, λ0) = 1 + r0

θ1 is the level of realized exchange rate below which not lending is a dominant action

regardless of what the other banks do (i.e. even if they all lend, N1 = 1). Conversely, θ1

is the level above which lending is a dominant action, regardless of what the other banks

do (i.e. even if none of them lends, N1 = 0). When θ1 ∈
(
θ1, θ1

)
there are two equilibria.

In one equilibrium, all banks lend in t = 0. In the other equilibrium none does.

To overcome the problem of multiplicity, I apply the techniques developed in the global

games literature (see Morris and Shin, 2003 for an introduction to the topic). I assume

that the realization of θ1 in t = 0 is not common knowledge. Instead, each bank b receives

an idiosyncratic, noisy signal about θ1:

θb,1 = θ1 + σεb,1

where εb,1 is identically and independently distributed across banks according to the con-

tinuous distribution function g(.) with support on the real line6 and θ1 is drawn from

a continuously di�erentiable, strictly positive density v(.) on the real line7. One inter-

pretation of this information structure is that all banks have some common information

about the possible realization of θ1, but they also have idiosyncratic information from

their research departments and forecasting models, generating the di�erent predictions

embodied in the θb's. Figure 1.5 sums up the timing of the model.

Given the structure of the payo�s and the information structure, there is a unique equi-

librium and a cuto� exchange rate θ∗1 such that banks lend in t = 0 if and only if they

6With small changes in the terminology, the argument will extend to the case where g(.) has support
on some bounded interval of the real line.

7A reasonable assumption is to set v(.) = N(θ0, .), so that it is common knowledge that the exchange
rate in t = 1 has mean equal to the realization of the exchange rate in t = 0.
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receive a signal above θ∗1 and they do not lend if and only if they receive a signal below

θ∗1.

1.2.2 Assumptions and equilibrium uniqueness

This subsection spells out the precise assumptions that guarantee equilibrium uniqueness

(Morris and Shin, 2003). Some of them have already been loosely de�ned in Section 3 for

the sake of smoother exposition. Appendix A contains the formal proof of uniqueness.

De�ne

π (θ1, N1, λ0) = u(1, θ1, N1, λ0)− u(0, θ1, N1, λ0)

= (1 +R0)1(Q1(N1, λ0)θ1 ≥ 1 +R0)

+Q1(N1, λ0)θ1 1(Q1(N1, λ0)θ1 < 1 +R0)− (1 + r0)

i.e. the di�erence between the payo� of action 1 and the payo� of action 0.

Assumption A1 (Action monotonicity): π (θ1, N1, λ0) is nondecreasing in N1.
8

A1 implies that the are are strategic complementarities among banks. The utility from

choosing a particular action (lend or not lend) is higher when other banks also choose

the same action. In my model, this property stems from the fact that a project yields a

higher expected return if other �rms are also �nanced. This assumption �nds grounding

in the literature (Bebchuck and Goldstein, 2003) and it accounts for the intuitive fact

that �rms in non trivial business sectors need other upstream and downstream �rms to

bring a �nal product to the market. When some of these other �rms are not �nanced, the

likelihood of the �nal product reaching consumers is lower and so is the expected yield of

the entrepreneurial project of a given �rm in the value chain.

Assumption A2 (State Monotonicity): π (θ1, N1, λ0) is nondecreasing in θ1.

Global banks raise wholesale US Dollar funding and then lend to local corporates in

other jurisdictions in US Dollars, either thorugh local banks that are part of the same

conglomerate or directly. The local borrowers has a currency mismatch, �nancing local

currency assets with US Dollar borrowing. When the local currency depreciates, the

liability side of local borrowers expands. Even if the entrepreneurial project pays o� an

amount Q1 in local currency, when the local currency depreciates the amount Q1 may not

be enough to repay the bank loan that �rms received in the previous period. Hence, the

expected return that banks have from lending is a non-decreasing function of the local

exchange rate.

8This assumption can be weakened as follows. Assumption A1* (Action Single Crossing): for each
θ1 ∈ R, there exists N∗1 ∈ R

⋃
{−∞,+∞} such that π (θ1, N1, λ0) < 0 if N1 < N∗1 and π (θ1, N1, λ0) > 0

if N1 > N∗1
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Assumption A3 (Strict Laplacian State Monotonicity):

∃! θ∗1 ∈ R+ :
∫ 1

0
π (θ∗1, N1, λ0) dN1 = 0.

A3 is a strengthening of A2.
∫ 1

0
π (θ∗1, N1, λ0) dN1 is the di�erence in expected payo�s when

the bank has Laplacian beliefs on the share of banks that will lend (N1), i.e. it believes N1

to be uniformly distributed on the [0, 1] interval. I know that ∂π (θ1, N1, λ0) /∂θ1 ≥ 0 from

A2. A3 imposes that the inequality implied by A2 is strictly satis�ed in a neighborhood

of π (θ∗1, N1, λ0) = 0 when banks have Laplacian beliefs on N1.

Assumption A4 (Limit dominance): ∃ θ1, θ1 ∈ R+ : π (θ1, N1, λ0) < 0 for all N1 ∈
[0, 1] and θ1 < θ1; and π (θ1, N1, λ0) > 0 for all N1 ∈ [0, 1] and θ1 > θ1.

9

A4 states that not lending must be dominant for low enough values of period 1's exchange

rate and lending must be dominant for high enough values of period 1's exchange rate.

Given the state monotonicity in Assumption A2, Assumption A4 is equivalent to assuming

that it must be dominant not to lend when θ1 < θ1 (i.e. even if all banks lend, N1 = 1);

conversely, it must be dominant to lend when θ1 > θ1 (i.e. even if no other bank lends,

N1 = 0). This assumption implies that, even if corporate borrowers in country E are

interdependent, individual projects still have an expected return greater than zero when

no other �rm is �nanced, however small (Q1(0, λ0) > 0). If the exchange rate in t = 1 is

particularly favorable, i.e. higher than θ1, then the �rm will be able to repay its loan in

USD. Knowing this, if banks could observe θ1 without noise in t = 0 , they would lend

regardless of what other banks do. A specular argument holds for θ1 and it requires that

project returns be bounded upwards, so that a su�ciently strong depreciation of the local

currency will make local borrowers unable to repay their loans in USD.

Assumption A5 (Continuity):
∫ 1

0
h(N1)π (θ1, N1, λ0) dN1 is continuous with respect

to the exchange rate θ1 and density h(.).

Assumption A6 (Finite Expectations of Signals):
∫∞
−∞ zg(z)dz is well de�ned.

Assumption A7 (Di�erentiability of payo�s): π (θ1, N1, λ0) is continuously di�er-

entiable.

Assumptions A5, A6 and A7 are technical assumptions. A5 is about the continuity of the

payo�s with respect to the exchange rate θ1 and to the distribution of beliefs over the

behavior of other banks h(N1). A6 requires that noise be distributed according to a pdf

g(.) that admit a �nite expected value. A7 implies that payo�s have continuous partial

derivatives in θ1, N1, λ0.

9This assumption can be strengthened as follows. Assumption A4* (Uniform Limit Dominance):
∃ θ1, θ1 ∈ R+ and ε ∈ R++ such that π (θ1, N1, λ0) < −ε for all N1 ∈ [0, 1] and θ1 < θ1; and

π (θ1, N1, λ0) > ε for all N1 ∈ [0, 1] and θ1 > θ1. A4* strengthens A4 by requiring that the payo�
gain from not lending be uniformly positive for su�ciently low values of θ1and that the payo� from
lending be uniformly positive for su�ciently high values of θ1.
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Assumption A8 (Monotonicity with respect to the share of bank lending):

π (θ1, N1, λ0) is nonincreasing in λ0.

A8 states that higher shares of bank lending over total corporate �nancing from abroad

will (weakly) decrease the payo� of lending. This assumption formalizes in one line the

concept that borrowers in country E have a higher chance of �nding alternative sources

of �nancing if international lending is a smaller share of overall corporate �nancing in

country E. By strategic complementarity, the expected yield of the project �nanced

with an international loan depends positively on the probability that other �rms can �nd

alternative �nancing if they are denied an international loan. This probability is equal by

assumption to 1− λ0.

Denote L(σ) the incomplete information game satisfying A1-A6, where θb,1 = θ1 + σεb,1,

θ1 has distribution v(.) (the prior) and signals have conditional distribution g(.).

Proposition 1. Let θ∗1 be de�ned as in A3. For any δ > 0, ∃ σ > 0 such that for all

σ < σ, if strategy s (θb,1) survives iterated deletion of strictly dominated strategies in the

game L(σ), then

s (θb,1) =

Not lend for all θb,1 ≤ θ∗1 − δ

Lend for all θb,1 ≥ θ∗1 + δ

Proposition 1 establishes that if signals aren't too widely distributed across banks (σ < σ),

then there is unique rationalizable equilibrium. In equilibrium banks will not lend upon

observing a signal below the cuto� θ∗1 and they will lend otherwise. The proof is in

Appendix A and follows Morris and Shin (2003).

1.2.3 Characterization of the cuto� exchange rate

The cuto� θ∗1 is de�ned as in A3 such that a bank that receives a signal equal to θ∗1 must

be indi�erent between lending and not lending in t = 0. Moreover, this particular bank

must have uniform (a.k.a Laplacian) beliefs over the share of banks that lend in t = 0.

This characterization imposes that banks be completely agnostic as to the share of banks

that will lend. The following equation implicitly de�nes θ∗1:∫ 1

0

[(1 +R0)1(Q1(N1, λ0)θ
∗
1 ≥ 1 +R0) +Q1(N1, λ0)θ

∗
1 1(Q1(N1, λ0)θ

∗
1 < 1 +R0)] dN1

= 1 + r0
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De�ne

χ (θ∗1, λ0) =∫ 1

0

[(1 +R0)1(Q1(N1, λ0)θ
∗
1 ≥ 1 +R0) +Q1(N1, λ0)θ

∗
1 1(Q1(N1, λ0)θ

∗
1 < 1 +R0)] dN1

Assume A7 and A8. Then χ (θ∗1, λ0) depends positively on the cuto� exchange rate θ∗1
and negatively on the share λ0 of corporate �nancing from abroad accounted for by cross-

border loans.

Proposition 2: Assume A1-A8. Then θ∗1 can be expressed as a continuously di�erentiable

function of λ0: θ
∗
1 = γ(λ0). This function is such that

dθ∗1
dλ0

= −∂χ (θ∗1, λ0)

∂λ0
/
∂χ (θ∗1, λ0)

∂θ∗1
≥ 0

When λ0 increases, the cuto� exchange rate increases as well (and so do θ1 and θ1, as

shown in Figure 1.6). Therefore, as λ0 increases banks will decide not to lend even if they

receive higher signals of the future exchange rate. This result is a crucial point of the

paper. Conditional on a depreciation of the local currency, countries where international

bank lending is an important source of corporate �nancing from abroad (high λ0) will

experience smaller in�ows of cross-border loans.

1.2.4 From the model to the empirical section

My model posits that an appreciation of the US Dollar vis à vis the local currency has a

negative e�ect on the amount of cross-border loans to local corporates through an increase

in the solvency risk of local borrowers. Building on this assumption, the model shows that

i) the e�ect of exchange rates on cross-border lending is ampli�ed by strategic complemen-

tarities among global lenders, ii) the strategic complementarities are stronger in countries

where cross-border loans account for a larger share of total international capital �ows to

local corporates, iii) although this ampli�cation e�ect is driven by expectations about

the exchange rate tomorrow, a change in the exchange rate today drives expectations

of the exchange rate tomorrow, thus driving a contemporaneous increase or decrease in

cross-border loans. These three conclusions of my empirical model can be tested using

data on cross-border loans to corporates in emerging economies and by making sure that

a change in the exchange rate a�ects cross-border lending precisely through the channel

speci�ed in the model.
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1.3 Data and empirical methodology

1.3.1 Data

I use the Bank for International Settlements Consolidated Banking Statistics (BIS CBS) to

capture cross-border bank lending. The CBS contain the worldwide consolidated positions

of internationally-active banking groups headquartered in reporting countries. The data

include the claims of banks' foreign a�liates but exclude intragroup positions, similarly to

the consolidation approach followed by banking supervisors. For example, the positions

of an Italian bank's subsidiary located in Poland are consolidated in the CBS with those

of its parent and included in the positions of Italian banks. The CBS contains data

from banks headquartered in 30 countries. The data are aggregated at the country level.

On the borrowing side, I focus on a set of 29 emerging economies for which the data

coverage is su�ciently large. Table 1.1 shows the typical lenders and borrowers of cross-

border loans. Cross-border loans are typically supplied by internationally-active banks,

which tend to be relatively large. The typical non-bank borrowers are large non-�nancial

corporations, export/import �rms and leveraged non-bank �nancials. Local banks, the

government sector, central banks and international organizations (including international

development banks) are the remaining institutions on the borrowing side. Figure 1.2 shows

the breakdown of cross-border loans by borrowing sector. Loans to non banks typically

get the lion's share, and they constitute on average 60% of overall cross-border lending.

Finally, Figure 1.3 shows the breakdown of cross-border loans to non banks by currency.

The vast majority of cross-border loans issued by international banks are in US Dollars,

accounting on average for 75% of the total. In my analysis I consider cross-border loans

to all sectors, as well as to banks, to non banks and to the public sector separately. In

order to get rid of extreme values, I compute quarterly growth rates and I winsorize them

at the 90% level, i.e. all the observations with values greater than the 95th percentile

take the value of the 95th percentile and all observations with values less than the 5th

percentile take the value of the 5th percentile.

In order to measure the relevance of cross-border lending as opposed to other capital �ows

for each borrowing country, I take data on the international investment positions (IIP)

vis à vis the countries in my sample from the IMF WB international �nancial statistics.

Gross IIP consist of the following main categories: 1. Direct investment 2. Portfolio

Investment 3. Financial derivatives and employee stock options 4. Other investment.

Other investment includes: a. Loans b. Other accounts payable. c. Trade credit d.

Other equity. Figure 1.1 shows the evolution over time of di�erent types of capital �ows

for six emerging economies. Financial derivatives, employee stock options, trade credit,

other equity and other accounts payable are lumped together into �other investments�. For

each borrowing country, I sum the incoming cross-border loans from all lending countries
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(from the BIS CBS dataset) and I divide this total by the total capital �ows to that

country (i.e. the sum of items 1 to 4 above). The result is a measure of the parameter

λ in Section 2. This parameter captures the importance of cross-border loans for the

borrowing country's credit market and, following the mechanism of Section 2, the extent

of strategic complementarities among international banks.

I use controls that include macroeconomic indicators and aggregate balance sheet char-

acteristics of the banking system of the recipient country. I took the balance sheet char-

acteristics from Avdjiev et al. (2017). They are aggregated at the country level from

bank-level data taken from Bankscope. They include the average capital ratio (a measure

of solvency), the average deposit ratio (a measure of liquidity), the average bank size in

logs and two pro�tability ratios: net interest to total assets and interest revenues over

total revenues. The macroeconomic indicators are the level of domestic lending, the local

lending rate, sovereign credit ratings, the Chinn-Ito index of �nancial openness (Chinn

and Ito, 2008) and local GDP growth. The latter measures overall economic performance.

Sovereign ratings proxy for the role of country risk and the perceived creditworthiness of

borrowers by country. They are the average across three agencies (Standard and Poor's,

Moody's and Fitch) of long-term foreign currency sovereign ratings. The Chinn-Ito index

gauges the degree of capital account openness. It is normalized to be between 0 and 1,

as in Avdjiev et al. (2017). The lending rate controls for the pro�tability of lending and

it comes from the International Monetary Fund international �nancial statistics. I take

the level of domestic lending from the BIS Long Series on Total Credit to the Private

Non-Financial Sector.

Finally, exchange rates are taken from the BIS long series on US Dollar bilateral nominal

exchange rates. The exchange rates are transformed to re�ect how many US Dollars a

unit of the local currency can buy. Thus, an increase in the exchange rate re�ects a

depreciation of the US Dollar vis à vis the local currency.

The sample includes a total of 29 emerging economies borrowing from a total of 30 lending

countries over the time span 2001:Q1 - 2015:Q4. The 29 emerging economies are taken

from the recipient countries (both advanced and emerging economies) that are part of the

BIS consolidated banking statistics. In each quarter my sample covers more than 95% of

all cross-border loans to emerging economies. Appendix C contains the list of the lending

and the borrowing countries.

Table 1.2 contains the summary statistics of the variables described above. The mean

of the quarterly growth rate of cross-border loans is about 4% and it varies depending

on the borrowing sector. The standard deviation varies from 27% and 58% depending

on the borrowing sector, making cross-border loans very volatile. NBshare measures

the share of cross-border loans that go to non-bank borrowers. On average it is around

60%. The borrowing-country variables are the exchange rate quarterly growth rate, the
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share λ of cross-border loans to total capital �ows and the macroeconomic and banking

sector balance sheet controls. The exchange rate has an average quarterly growth rate of

-0.3%, with a standard deviation of 5.1%. λ has an average of about 0.18 and it varies

between 0 and 0.71, highlighting the importance of cross-border loans with respect to

other international capital �ows. The balance sheet controls are in �rst year-on year

di�erence. These are the only variables that I use that have a yearly frequency, instead

of a quarterly one.

1.3.2 Empirical methodology

The mechanism described in Section 2 suggests that exchange rate variations may have

a larger e�ect on incoming cross-border loans if domestic borrowers have a hard time

�nding alternative means of �nancing. The parameter λ0 captures the extent to which

borrowers in a given country rely on cross-border bank �ows as opposed to other types of

international capital �ows. Accordingly, I de�ne λjt as the share of international capital

�ows to country j in quarter t that is accounted for by bank loans. Consider the following

baseline speci�cation:

∆XBLi,jt = α + β0 ·∆ERj,USD
t + β1 ·∆ERj,USD

t · λjt + εi,jt (1.1)

Equation (1.1) has the growth rate of cross border bank loans from country i to country

j (∆XBLi,jt ) on the left-hand side and the growth rate of the exchange rate between the

currency of country j and US Dollars (∆ERj,USD
t ) on the right-hand side. The exchange

rate is de�ned as the amount of Dollars a unit of the currency of country j can buy:

an appreciation of the US Dollar decreases the exchange rate. The growth rate of the

exchange rate enters the equation as a stand-alone variable as well as multiplied by the

share of corporate �nancing through cross-border loans (λjt). As a �rst step in the analysis,

this estimation establishes the sign and magnitude of the correlation between exchange

rates and cross-border bank loans, as well as the possible dependence of this correlation

upon the parameter λjt . β0 + β1λ
j
t captures such correlation. Positive estimates of the

coe�cients β0 and β1 are in accordance with the mechanism in Section 2. In that case a

unit percentage depreciation of the local currency would be correlated with a percentage

fall in cross-border loans to country j. Such a percentage fall would be stronger in

countries with a higher share of �nancing from cross-border loans (i.e. a higher λjt).

Equation (1.1) leaves identi�cation aside. The estimated parameters are correlations and

they can be expected to hold on average upon observing a large enough sample of the vari-

ables in the equation. However, the estimates in equation (1.1) don't provide an answer to

the following question: �what would happen to cross-border loans to country j if the local
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currency depreciated by 1% ceteris paribus?� To answer this question, I need to take any

possible confounder into account. Exchange rates are an equilibrium phenomenon, and

the mechanism that determines them is an open �eld of research (Gabaix and Maggiori,

2015). Any variable that a�ects exchange rates and that also a�ects cross-border bank

�ows is a confounder in equation (1.1). I can divide the possible confounders into the fol-

lowing four categories. The �rst category contains all supply-side confounders. These are

all variables contained in εi,jt that vary along the i and t dimensions. These can be both

static and time-varying characteristics of the lending-country banking system, as well as

the monetary policy stance of the lending country or the growth rate of its economy. The

second category contains all demand-side confounders. These are all variables contained

in εi,jt that vary along the j and t dimensions. They include the static and time-varying

characteristics of the borrowing-country banking system, its monetary policy stance and

macroeconomic performance. The third category contains all global factors. Global fac-

tors vary only along the t dimension. They include the global economic cycle, risk aversion

and monetary policy stance. The fourth category includes the structural characteristics

of the relationship between lenders in country i and borrowers in country j. These vary

along the i and j dimensions but are independent of time. They include the business

models that banks headquartered in country i employ when lending to borrowers in coun-

try j. For instance their preference for lending through branches or through subsidiaries,

or even directly from the headquarters through the interbank market.

The bilateral nature of the data is very important for identi�cation. The �rst, third

and fourth categories of confounders can be dealt with using appropriate �xed e�ects.

Therefore, the second and main step in the empirical analysis in given by the following

equation:

∆XBLi,jt = αi,j + αit + β0 ·∆ERj,USD
t + β1 ·∆ERj,USD

t · λjt (1.2)

+γ′0 ·X
j
t + γ′1 ·X

j
t · λ

j
t + εi,jt

αi,j are �xed e�ects that account for all time-invariant demand or supply factors. More-

over, they account for any structural lending relationship between lenders in i and bor-

rowers in j. Hence, I do away with confounders in the fourth category, as well as the

time-invariant confounders in the �rst and second category. αit are �xed e�ects that ac-

count for all time-varying supply factors, as well as for all global factors that vary only

along the t dimension. Hence, the combination of the two types of �xed e�ects allows

to control for all the four categories above, with the important exception of time-varying

demand confounders. Since the variables of interest (∆ERj,USD
t and λjt) vary along the

j and t dimensions, I cannot use �xed e�ects that also vary along those two dimensions

because they would absorb them. I need to spell out speci�c controls, that I include in the
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vector Xj
t . The controls enter the equation both as stand-alone variables and interacted

with λjt .

The controls include the borrowing country domestic lending and lending rate, real GDP

growth, an index of the openness of �nancial markets, sovereign ratings, as well as a set

of balance sheet characteristics of the local banking sector. The macroeconomic drivers

are typical pull drivers in the international �nance literature (Avdjiev et al., 2017). In

particular, controlling for the lending rate means controlling for the investment opportu-

nities channel. A loosening of the borrowing country monetary policy is accompanied by

a depreciation of the local currency and a decrease in the lending rate. Hence, a decrease

in incoming cross-border loans after a currency depreciation without controlling for the

lending rate could just be the result of lower returns from investing in the country. The

aggregate balance sheet items provide an assessment of the size, business models, liquid-

ity, solvency and pro�tability of the local banking sector. The rationale for including the

latter set of controls is that lending from local banks and lending from international banks

could display a degree of substitutability. The balance sheet items are the aggregate capi-

tal ratio (solvency), the aggregate deposit ratio (liquidity), the average bank size and two

pro�tability ratios: net interest to total assets and interest revenues over total revenues.

The latter is also an indicator of the business models because the higher interest revenues

over total revenues, the more traditional the business model of the banking sector is.

Standard errors are clustered at the lender-time level.

While equation (1.2) includes an extensive set of borrowing-country controls, a remain-

ing identi�cation concern is that β0 and β1 may still be biased estimates of the e�ect of

exchange rate �uctuations on cross-border loans due to time-varying demand-side con-

founders that are not included in the vector Xj
t because they are not observable. The size

and direction of the possible bias depends on the relevant confounders and it is not possi-

ble to determine them a priori. Given these concerns, the ideal estimation strategy would

be to include borrower-time �xed e�ects in the equation to account for all demand-side

confounders and do away with any possible confounder from the four categories above.

Before doing that, however, I need to transform the cross-sectional variation of my vari-

ables of interest. Instead of varying only along the borrowing-country dimension, I must

have them vary along both the borrowing and the lending country dimensions (as well

as time). I follow the intuition in Khwaja and Mian (2005) and I exploit the mecha-

nism described in Section 2 to come up with a meaningful transformation. The e�ect of

exchange rates on cross-border bank �ows is stronger when corporate borrowers have a

smaller chance of �nding alternative means of �nancing from abroad. This probability is

captured by the share λjt of international capital �ows to country j accounted for by cross-

border loans. When lending to unrelated banks10in US Dollars, international banks do

10Remember that cross-border loans are consolidated, so inter-o�ce positions between banks in the
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not face the concrete possibility of not being paid back after a local currency depreciation.

Local unrelated banks lend to local corporates either in US Dollars or in local currency

but they always insure against currency risk, so that currency risk is always borne by

the local corporate borrower. Therefore, cross-border lending to unrelated banks is in-

dependent of exchange rate variation (as con�rmed by the �ndings in Section 4). De�ne

NBsharei,jt as the share of cross-border lending from country i to country j in quarter t

that goes to local non banks as opposed to local unrelated banks or the public sector. Ce-

teris paribus, an increase in NBsharei,jt will exacerbate the combined e�ect of ∆ERj,USD
t

and λjt . Suppose the same exchange rate depreciation happened in two countries, A and

B, with exactly the same λjt and with the same total stock of cross-border lending from

international banks. Call this stock Si,jt . Now suppose that in A international banks lend

a higher share of Si,jt to non banks as opposed to unrelated banks. Non banks in A will

have a greater chance of receiving funding from international banks and a lower chance

of getting funding from domestic banks than non banks in B. Hence, international banks

lending to non banks in A know that if they fail to provide credit, non banks in A will

have a harder time �nding alternative means of �nancing. Given their interdependence,

they will have a smaller chance of reaping pro�ts from their project and a smaller chance

of repaying their debt to international lenders. The strategic complementarities among

international lenders are then stronger in A than in B.

Crucially, NBsharei,jt varies along the i, j, and t dimensions. Therefore, I can create a

triple interaction term ∆ERj,USD
t ·λjt ·NBshare

i,j
t that also varies along the three dimen-

sions of my dataset. This approach is equivalent to exploiting the combined variation over

time , across borrowers and across lenders11. I can now estimate the following equation:

∆XBLi,jt = αi,j + αit + αjt + β1 ·∆ERj,USD
t · λjt ·NBshare

i,j
t (1.3)

+γ′1 ·X
j
t · λ

j
t ·NBshare

i,j
t + εi,jt

My coe�cient of interest β1 captures the additional e�ect of exchange rates on cross-

border loans in countries where loans account for a larger share of international capital

�ows and where cross-border lending to local non-bank borrowers account for a larger

share of total cross-border lending. Equation (1.3) now includes �xed e�ects that account

for all the four categories of confounders described above, including time-varying demand

confounders captured by αjt . I lose the possibility of identifying the coe�cient on the

stand-alone ∆ERj,USD
t , but I no longer need to include any stand-alone demand-side

controls. However, I follow Jimï¾÷nez et al. (2014) and I introduce the borrowing-country

same conglomerate are canceled out. Lending from the foreign a�liates is lending from the whole con-
glomerate.

11See Figure 1.B.1 in the Appendix for a review of the variation in the data suppressed by di�erent
kinds of �xed e�ects.
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controls of equation (1.2) interacted with λjt and NBsharei,jt . In accordance with the

focus of my analysis and the variation in my data, I multi-cluster standard errors at the

time, lending-country and borrowing-country level.

It is worth stressing that in all my empirical estimations I assume that λjt , i.e. the ratio

of cross-border loans to total capital �ows, is a good proxy for the strength of strategic

complementarities among international banks. This claim is supported by my model

and it is similar in spirit to Morris and Shin (2016). As any proxy, mine is subject to

measurement error. Although this is a legitimate concern, measurement error produces

an attenuation bias on the estimates, shrinking them towards zero. Therefore, if anything,

my imprecise measurement of strategic complementarities should imply potentially bigger

e�ects than the ones I �nd.

1.4 Results - strategic uncertainty as a multiplier of

exchange rate e�ects on cross-border loans

Table 1.3 shows the results of estimating equation (1.1) for cross-border loans to di�erent

types of borrowers: non banks, banks and the public sector, as well as the overall e�ect

on the combined �ows. This regression illustrates the correlation between my variables

of interest. It is the starting point for the subsequent identi�cation, which will establish

what part of the correlations in Table 1.3, if any, is a causal e�ect. I add no controls and

no �xed e�ects. The standard errors are unadjusted.

Column (1) provides evidence of a positive correlation between exchange rates and loans to

all sectors. Moreover, this correlation is a positive function of the relevance of cross-border

lending for the recipient country, λ. For a country with a λ equal to 0.18 (approximately

the sample mean of λ), a 1% variation in the exchange rate is associated to a 21.2% vari-

ation in cross-border lending to all sectors. Columns (2) to (4) provide similar estimates

for the borrowing sector breakdowns: a 1% variation in the exchange rate is associated

with a 16.1% variation in lending to non banks, a 27.6% variation in lending to banks

and a 23.4% variation in lending to the public sector. Notice that the association between

cross-border �ows and exchange rates is an increasing function of λ for all types of lenders.

This is in contrast with the mechanism described in Section 2, whereby only loans to non

banks should display strategic complementarities because of the currency mismatch in the

borrowers' balance sheet. Hence, the sign and magnitudes of the correlations in Table 1.3

are encouraging, but the lack of behavioral di�erence across sectors is not in accordance

with my model.

Table 1.4 shows the results of estimating equation (1.2), again with a borrowing sector

breakdown: non banks, banks and the public sector. The coe�cients shown in Table 1.4
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are estimates of the causal e�ect of exchange rates on cross-border loans. Identi�cation

is achieved through lender-borrower, lender-time �xed e�ects and borrower-time controls.

The �xed e�ects control for any confounder from the supply side, as well as for any

in�uence of global factors and time-invariant borrowing country characteristic. The re-

maining set of confounders that cannot be controlled through �xed e�ects are those that

vary across borrowers and over time. I account for these using borrowing-country controls.

Table 1.B.5 shows the full regression coe�cients.

The results are very di�erent from those of Table 1.3, except for the sign of the coe�cients.

Column (1) shows that the causal e�ect of exchange rates on cross-border lending to all

sectors is positive, signi�cant and large. A 1% depreciation of the exchange rate causes a

4.91% quarterly decrease in lending from international banks to all sectors. Columns (2)

to (4) reveal that the incremental e�ect of exchange rates as a function of λ is a property

of lending to non banks only, in accordance with the model of Section 2. Column (2)

contains the key result. A 1% depreciation causes a 5.08% decrease in cross-border loans

to non banks in a country where λ is equal to 0.18. Importantly, the percentage e�ect

is larger whenever the relevance of cross-border loans for non-bank borrowers is larger.

Figure 1.7 shows the time-varying e�ect of a 1% depreciation of the local currency on

cross-border loans to non banks as a function of λ for selected large emerging economies.

Depending on the country, the impact of exchange rates varies more or less over time ,

generally between 3 and 5 percentage points. Among the countries showed in Figure 1.7,

India displays a stronger e�ect on average (-6.01%), as well as the strongest e�ect in

2007:Q4 (-7.37%). The weakest e�ect is displayed by South Africa in 2010:Q4 (-2.70%).

The e�ect is rather stable over time (as a result of the stability of λ over time) for Brazil,

China, Mexico and South Africa. In India, the impact of exchange rates on cross-border

lending increased consistently until the outbreak of the great �nancial crisis (2007:Q4)

and then it decreased. Russia saw a surge of relevance of cross-border lending for non

bank borrowers in 2008 and an increase in the impact of exchange rates on these �ows

accordingly.

Column (3) shows that lending to banks is not a�ected by exchange rate variation. This

is an expected result and it is the conseuqnce of the logic behind the model in Section 2.

Keep in mind that the BIS consolidated debt statistics that I use to recover cross-border

lending include the claims of banks' foreign a�liates but exclude intragroup positions.

Therefore, lending to banks in column (3) of Table 1.4 is actually lending to unrelated

banks headquartered in the borrowing country. Lending to unrelated banks is not subject

to exchange rate movements per se. Indeed, as Figure 1.4 shows, the double-decker

structure of international lending is such that bank to bank relationship are conducted

in US Dollars, and even when they aren't banks insure themselves against the currency

risk. Therefore, if an international bank lends to an unrelated bank, the international
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bank does not concern itself with exchange rate movements, because they do not a�ect

the chance that its loan will be repaid in the future. That concern will fall upon the local

unrelated bank. If lending is to banks in the same conglomerate, then the probability that

the local bank will get its money back is relevant for the parent. Hence the importance

of including claims of banks' foreign a�liates, as the dataset used in this paper does.

To expand on the double-decker structure of global lending and on currency risk, notice

that, while local banks typically borrow in US dollars, they lend locally either in local

currency or in US Dollars. Typically, they lend in local currency to small companies or

to companies that produce non-tradables and they lend in US Dollars to large or ex-

porting �rms which can provide a collateral that small and non-tradable producing �rms

don't have (Caballero and Krishnamurthy, 2004; 2005). Local banks do hold currency

risk through two channels: when they lend in local currency to local �rms, provided that

they fund this lending in US dollars from global banks (direct channel, due to a currency

mismatch in the banks' balance sheet); and when they lend in US Dollars to large �rms,

because large �rms have a currency mismatch whenever they borrow in US dollars but

invest in local currency (indirect channel through the corporates' solvency risk, due to a

currency mismatch in the corporates' balance sheet). Following Bruno and Shin, 2015a,

I assume that local banks' currency risk is predominantly due to the indirect channel,

because local banks tend to match assets and liabilities in foreign currency and, speci�-

cally, in US Dollars so that the direct channel is typically shut down. Using data from

the Bank for International Settlements Locational Banking Statistics, Figure 1.8 shows

the aggregate currency breakdown of local banks' balance sheet in emerging economies.

Assets in US Dollars are largely and consistently backed by liabilities in US Dollars over

time.

Column (4) shows that lending to the public sector after a negative shock to exchange

rates is not a�ected. Indeed, lending in foreign currency to the public sector is mostly

composed of foreign currency liabilities held by the borrowing country's central bank.

In many emerging economies where there is signi�cant foreign exchange activity, but

underdeveloped �nancial markets, the central bank may provide foreign currency facilities

to its commercial banks and it may �nance them with lending from international banks

or with swap agreements with the US Federal Reserve. As it is the case for lending

to banks, when lending to central banks, international banks do not need to concern

themselves about future exchange rate movements because the central bank will lend in

foreign currency to domestic banks, that will lend to domestic corporate borrowers, who

will bear the currency risk. The relationship between international banks and the central

bank is free of currency risk concerns.

Table 1.4 and Figure 1.7 establish that the e�ect of an exogenous shock to exchange rates

on cross-border lending to non banks increases with λ. However, what drives λ? This
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is a question that this paper does not address. The approach adopted in the paper is

the one of a policy maker in an emerging country having to assess the consequences of

depreciating its currency. The policy maker takes for given (as do international banks)

what percentage of all international capital �ows to non banks is accounted for by cross-

border lending in that particular country. This share may be a consequence of a number

of factors, including the legal framework of the country that may impede or encourage

direct foreign investment, or the level of development of internal capital markets, that

may impede or encourage portfolio investment. Taking all this as a given, what are

the negative consequences of a currency depreciation for local corporate �nancing? The

estimates in Table 1.4 provide an answer to this question.

A remaining identi�cation concern is due to the fact that some unobservable borrowing-

country characteristics may act as confounders. Table 1.5 shows the results of estimating

equation (1.3). The equation includes borrower-time �xed e�ects in order to control for

any observable or unobservable time-varying borrowing country characteristics that may

act as confounders in equation (1.2). The triple interaction is positive and signi�cant

only for non-bank borrowers. The estimation exploits the joint variation along the lender,

borrower and time dimensions. Following the mechanism described in Section 2, strategic

complementarities among international banks are stronger whenever lending is a higher

share of international capital �ows. However, as showed also by the results in Table 1.4,

this mechanism holds only when lending to non banks. Therefore, the higher the share of

total lending that goes to non banks, the stronger the strategic complementarities. Cru-

cially, the share of cross-border lending to non banks over total cross-border lending varies

along the lender, borrower and time dimensions. Thus, the triple interaction term in Ta-

ble 1.5 also varies along all the three dimensions, which allows the use of a comprehensive

set of �xed e�ects. Notice that the share of cross-border lending accounted for by lending

to non banks should exacerbate the strategic complementarities among banks, but there

is no reason to believe that it will also a�ect the stand-alone coe�cient on the exchange

rate. Thus, it does not make sense to interact the exchange rate with NBshare and the

stand-alone impact of the exchange rate will remain unidenti�ed in equation (1.3).

The share of cross-border lending accounted for by non-bank borrowers has a sample

average of about 60% (see Table 1.2). Setting this share equal to its sample average and

setting λ equal to its sample average of 0.18, the additional causal e�ect of a 1% variation

in the exchange rate is equal to 2.71%. This number is very close to and statistically

indistinguishable from the interaction term in Table 1.4 once I set λ equal to 0.18, i.e.

3.68%. I conclude that the estimates presented in Table 1.4 are reliable estimates of

the causal e�ect of exchange rate variations on cross-border lending as a function of the

relevance of cross-border lending for non bank �nancing in the recipient country.
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1.4.1 Robustness

I check for the robustness of the results presented above along several dimensions. These

include the sample size, di�erent methods of computing the parameter λ and di�erent

timing between left-hand-side and right-hand-side variables. I also check whether similar

results hold for other types of international capital �ows, namely direct investment and

portfolio investment.

The time span used for the main results is 2001:Q1 - 2015:Q4. This sample is su�ciently

long but it comes with two drawbacks. The �rst is that some countries have series of

cross-border lending and total international liabilities (used to compute λ) that are not

available at the beginning of the sample. Moreover, it is often the case that total in-

ternational liabilities are available at a yearly frequency at the beginning of the sample

and they become quarterly only later on (see Table 1.B.2). This may have an impact

on the calculation of λ, which is quarterly and has quarterly cross-border lending at the

numerator. The second drawback is that the original sample encompasses the great �-

nancial crisis, which may cause breaks in the parameters and in the series of interest. In

order to address both concerns, I estimate equation (1.2) dropping the �rst nine years and

using the sample 2010:Q1 - 2015:Q4. Table 1.B.1 presents the results. Column (2) shows

that the e�ect of exchange rate variation on cross-border lending to non banks is much

stronger after the great �nancial crisis. On average (i.e. with λ equal to its sample mean

of 0.18), a 1% depreciation causes a 10.2% fall in cross-border loans to non banks. This

incremental e�ect points out that international capital �ows have become more �ighty

after the crisis and the multiplier e�ect of strategic complementarities among banks has

strengthened. Anyway, the sign, signi�cance and magnitude of the results in table 1.B.1

are very similar to those in Table 1.4.

In the main results, λ is computed as total cross-border loans to country j in quarter t

divided by the total foreign liabilities held by borrowers in country j and in quarter t.

This is a measure of the relevance of cross-border lending for the �nancing of all borrowers

in a given country. At the cost of incurring in more sever data limitations, I can compute

the same measure using cross-border loans to non-bank borrowers and total liabilities held

by non-bank borrowers. Table 1.B.3 presents the results. The two coe�cients of interest

are robust to this speci�cation.

The quarterly exchange rate used for the main results is the quarterly average of the daily

exchange rates. Given that in Section 2 banks observe the exchange rate at the beginning

of the quarter and decide whether to lend or not, an alternative could be to use the last

monthly exchange rate in the previous quarter, as available in the BIS long series on US

Dollar bilateral nominal exchange rate. Table 1.B.4 presents the results. Although the

signi�cance of the two coe�cients for loans to all sectors disappears, the two coe�cients
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of interest for loans to non banks (column 2) are still signi�cant and their magnitude is

similar to that of the main results.

Previous literature (Caballero and Krishnamurthy, 2004; 2005), as well as anecdotal expe-

rience from the Asian �nancial crisis of the late 90's, underline the role of exchange rates

in driving the ebb and �ow of capital �ows to emerging economies. Although my paper

focuses on loans, it is interesting to see whether exchange rates play a role for foreign

direct investment and foreign portfolio investment in my empirical setting. In particular,

it is interesting to check whether the ampli�cation mechanism embedded in the strategic

complementarities among global banks has a natural correspondent for direct and port-

folio investment. To check for that, I create a new λDI and a new λPI as the ratio of

direct investment and portfolio investment to total international capital �ows respectively

and I estimate equation (1.2) using WB/IMF International Financial Statistics on Direct

Investment and Portfolio Investment to the 29 emerging economies in my original sample

instead of cross-border loans. Table 1.B.6 shows the estimation results. Exchange rates

appear not to have a signi�cant e�ect on direct investment, as the cost of disinvestment

is higher for longer term direct investment. Instead a local depreciation has a negative

e�ect on portfolio investment, which is more volatile and sensitive to short-term macroe-

conomic conditions (Kirabaeva and Razin, 2010). Crucially, the e�ect of exchange rates

on portfolio �ows is not ampli�ed by coordination failures among portfolio investors, as

captured by λPI . It appears that such an ampli�cation mechanism pertains to loans only.

As a �nal note, it should be noted that, since the data on direct and portfolio investment

are not bilateral and they refer to the recipient country only, I can only use time and

borrower �xed e�ects, which may weakness identi�cation.

1.5 Conclusions

This paper has modeled and estimated the consequences of a shock to an emerging market

exchange rate vis à vis the US Dollar on cross-border lending to local borrowers. In a

country where cross-border lending is a greater component of corporate �nancing from

abroad (including from local banks owned by parent banks headquartered abroad), a

depreciation of the local exchange rate causes a stronger percentage decrease in incoming

cross-border loans. This e�ect is due to coordination failures among international banks

in the face of strategic uncertainty, i.e. the uncertainty that each bank has on the actions

of the other banks. This paper is the �rst to highlight and identify this mechanism.

This �nding is particularly important from a policy perspective, both from the local

and from the global point of view. A local currency depreciation can be undertaken

by policy makers for a variety of good reasons. For example, a small country may peg
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its currency to a convertible currency for convenience in trade. Over time, the local

currency typically tends to become overvalued, but local governments tolerate it because

an overvalued currency makes imports cheaper than they would be if the currency were

correctly priced. However, the overvaluation makes the country's exports more expensive

and hence less attractive to foreign buyers. Over time, the country tends to earn less,

spend more and go into debt. Moreover, if the economy is mainly based on agriculture,

a smaller market for agricultural export and receiving low prices domestically because of

competition from imports induces the farmers to stop production and seek employment in

overcrowded cities, where they become the source of other social and economic problems.

This is a typical situation where a policy institution may consider a devaluation of the

local currency (among other things). This paper highlights a caveat to doing that. The

greater the reliance of the country's �rms on cross-border lending (or on lending from

local banks that are part of an international conglomerate), the greater the percentage

decrease in international loans to the country's �rms after a local currency depreciation,

in what amounts to a multiplier e�ect.

Finally, the paper stresses the importance of global �nancial conditions, and in particular

US Dollar �uctuations, for local corporate �nancing and for local �nancial stability. Ap-

preciations of the US Dollar can have disruptive e�ects on the in�ow of loans from global

banks. This paper stresses that the e�ects on �nancial stability are not only linked to the

stock of loans that local corporates get from global banks, but also on the relevance of

loans as opposed to other forms of international capital �ows.
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Table 1.1: Cross-border loans: typical lenders and borrowers
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Table 1.2: Summary statistics

Observations Mean SD Min Max

Bilateral data

∆Cross-border loans1

to all sectors 38158 3.931 28.514 -47.618 85.714

to non banks 35758 3.961 27.411 -45.383 84.615

to banks 31307 9.756 53.599 -66.667 161.111

to the public sector 22992 7.914 49.004 -67.901 160.016

NBshare2 38360 0.593 0.295 0 1

Borrowing-country data

∆Exchange rate1 50670 -0.391 5.102 -52.923 19.554

lambda3 50890 0.182 0.110 0.000055 0.711

∆Lending rate 44610 -0.177 3.00 -50.881 53.521

∆Real GDP1 46200 3.998 3.785 -17.215 18.529

∆Sovereign Ratings4 50790 0.033 0.263 -3.678 2.429

Chinn-Ito Index5 50318 0.582 0.331 0 1

∆Size6 50430 0.049 0.451 -5.675 0.920

∆ETA7 50430 0.00035 0.027 -0.149 0.173

∆DEPtoTA8 50430 -0.0024 0.037 -0.213 0.239

∆NETINTtoTA9 50430 -0.00019 0.014 -0.129 0.112

∆INTREVtoTOTREV10 50430 0.0012 0.065 -0.325 0.328

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1Quarterly growth rate (%). 2Cross-border loans to
non banks over total cross-border loans. 3Cross-border lending over total capital �ows. 4Long-term
foreign currency sovereign rating, average across 3 agencies (Standard and Poor's, Moody's and Fitch).
5Measure of �nancial openness developed in Chinn and Ito (2008). 6Logarithm of the average size
of domestic banks. 7Equity to total assets. 8Deposits to total assets. 9Net interest to total assets.
10Interest revenues to total revenues.
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Table 1.3: Correlation between exchange rate �uctuations and cross-border lending
growth rates

∆Cross-border loans1

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

to all sectors to non banks to banks to the public
sector

∆Exchange rate1 15.176*** 11.569*** 21.504*** 18.604***

(1.835) (1.650) (3.645) (2.995)

∆Exchange rate1 * λ2 33.677*** 24.858*** 33.709** 30.012**

(8.628) (7.802) (16.989) (13.855)

Constant 1.044*** 0.958*** 1.003*** 0.345***

(0.044) (0.040) (0.087) (0.073)

Observations 38,058 35,668 31,218 22,960

R-squared 0.017 0.013 0.009 0.014

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1 Quarterly growth rate (%). 2Cross-border lending
over total capital �ows. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1.
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Table 1.4: E�ect of exchange rate variation on cross-border loans

∆Cross-border loans1

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

to all sectors to non banks to banks to the public
sector

∆Exchange rate1 4.912** 1.404*** 8.192 11.872

(2.135) (0.196) (7.385) (9.560)

∆Exchange rate1 * λ2 13.183 20.457*** -13.665 14.740

(10.053) (6.603) (20.130) (16.376)

Borrowing-country controls Yes Yes Yes Yes

Lender·borrower FE Yes Yes Yes Yes

Lender·time FE Yes Yes Yes Yes

Observations 32,831 30,820 26,753 19,851

R-squared 0.166 0.173 0.123 0.152

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1 Quarterly growth rate (%). 2Cross-border lending
over total capital �ows. Borrowing-country controls include ∆Lending rate, ∆Real GDP, ∆Sovereign
ratings, Chinn-Ito index, ∆Size, ∆ETA, ∆DEPtoTA, ∆NETINTtoTA, ∆INTREVtoTOTREV as well
as their interaction with λ. See Table B4 for the full estimation table with coe�cients of the control
variables. The regression also includes lender-borrower and lender-time �xed e�ects. Standard errors
are clustered by lender-time. *** p<0.01, ** p<0.05, * p<0.1.
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Table 1.5: E�ect of exchange rate variation on cross-border loans - interaction with the
share of lending to non banks

∆Cross-border loans1

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

to all sectors to non
banks

to banks to the
public
sector

∆Exchange rate1 * λ2 * NBshare3 -30.271 25.105** -95.858 15.671

(18.091) (11.952) (72.556) (29.537)

Borrowing-country controls Yes Yes Yes Yes

Lender·borrower FE Yes Yes Yes Yes

Lender·time FE Yes Yes Yes Yes

Borrower·time FE Yes Yes Yes Yes

Observations 31,471 30,662 25,903 19,576

R-squared 0.231 0.240 0.206 0.239

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1 Quarterly growth rate (%). 2Cross-border lending
over total capital �ows. 3Cross-border loans to non banks over total cross-border loans. Borrowing-
country controls include ∆Lending rate, ∆Real GDP, ∆Sovereign ratings, Chinn-Ito index, ∆Size,
∆ETA, ∆DEPtoTA, ∆NETINTtoTA, ∆INTREVtoTOTREV, each interacted with λ and NBshare.
See Table B5 for the full estimation table with coe�cients of the control variables. The regression
also includes lender-borrower, lender-time and borrower-time �xed e�ects. Standard errors are multi
clustered at the lender, borrower and time levels. *** p<0.01, ** p<0.05, * p<0.1.
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Figure 1.1: Composition of international capital �ows - selected emerging countries
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Figure 1.2: Breakdown of cross-border loans by borrowing sector - selected emerging
countries
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Figure 1.3: Currency breakdown of cross-border loans to non banks - selected emerging
countries
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Figure 1.4: Structure of international bank lending

Source: Bruno and Shin (2015a)
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Figure 1.5: Timing of the model
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Figure 1.6: E�ect of λ on the equilibrium cuto� exchange rates
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Figure 1.7: E�ect of a 1% currency depreciation on cross-border loans to non banks.
The time variation is due to the time-varying relevance of cross-border loans for non-bank
�nancing, which acts as a multiplier - selected emerging countries
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Figure 1.8: Foreign currency local assets (+) and liabilites (-) of banks in emerging
economies

Source: Bank for International Settlements, locational banking statistics
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Appendix 1.A: Proofs

Proof of Proposition 1

The proof will show the �rst part of the proposition, i.e. s (θb,1) = 0 for all θb,1 < θ∗ − δ.
The second part, i.e. s (θb,1) = 1 for all θb,1 > θ∗+δ, holds by a symmetric argument. It is

convenient to divide the proof into three lemmas. The �rst lemma will prove equilibrium

uniqueness for an equivalent game with two simplifying assumptions: banks hold a uniform

prior over the future exchange rate θ1 and signals enter the utility function in lieu of the

actual realizations. Removing these two assumptions, the second lemma shows that if the

variance of signals across banks is su�ciently small, upon observing a su�ciently small

signal it is optimal not to lend. The third lemma shows that, if the variance of signals

across banks is su�ciently small, it is optimal not to lend upon observing a signal precisely

below the cuto� θ∗. In particular, Lemma 3 shows convergence to the optimal strategy

of Lemma 1.

Lemma 1. Let A1 to A5 be satis�ed. Let θ∗ be de�ned as in A3. The essentially unique

strategy surviving iterated deletion of strictly dominated strategies satis�es s (θb,1) = 0

for all θb,1 < θ∗ and s (θb,1) = 1 for all θb,1 > θ∗.

Proof of Lemma 1. Write π∗σ (θb,1, k, λ) for the expected payo� of choosing action 1 as

opposed to action 0 when a bank has observed signal θb,1 and knows that all other banks

will choose action 0 if they observe a signal below k12:

π∗σ (θb,1, k, λ) =

∫ +∞

0

g

(
θb,1 − θ1

σ

)
π

(
θ1, 1−G

(
k − θ1
σ

)
, λ

)
dθ1

π∗σ (θb,1, k, λ) is continuous in k and θb,1, increasing in θb,1 and decreasing in k. Moreover,

π∗σ (θb,1, k, λ) < 0 if θb,1 < θ1 and π
∗
σ (θb,1, k, λ) > 0 if θb,1 > θ1.

By induction, a strategy survives n rounds of iterated deletion of strictly dominated

strategies if and only if

s (θb,1) =

0 if θb,1 < ξn

1 if θb,1 > ξn

where ξ0 = 0, ξ0 = +∞ and ξn, ξn are de�ned inductively by

ξn+1 = min {θb,1 : π∗σ (θb,1, ξn, λ) = 0}

ξn+1 = max
{
θb,1 : π∗σ

(
θb,1, ξn, λ

)
= 0
}

12See footnote 15 for an explanation of the components of this equation, keeping in mind that here I
am assuming a uniform prior: v (θb,1) = I[0,1]
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ξn+1is the lowest signal such that choosing 0 with cuto� ξn is still an optimal strategy.

ξn+1is the highest signal such that choosing 1 with cuto� ξn is still an optimal strategy.

Crucially, ξnand ξn are increasing and decreasing sequences respectively because ξ0 = 0 <

θ1 < ξ1 and ξ0 = +∞ > θ1 > ξ1 and π∗σ (θb,1, k, λ) is increasing in θb,1 and decreasing

in the cuto� k. Therefore, ξn → ξ and ξn → ξ as n → ∞. Since π∗σ is continuous, by

construction I must have π∗σ (ξ, ξ, λ) = π∗σ
(
ξ, ξ, λ

)
= 0. The remainder of the proof shows

that the unique x that solves π∗σ (x, x, λ) = 0 is θ∗.

Write Ψ∗σ (N, θb,1, k) for the probability that a bank assigns to proportion less than N of

the other banks observing a signal greater than k if it has observed signal θb,1
13.

Ψ∗σ (N, θb,1, k) =

∫ k−σG−1(1−N)

−∞
g

(
θb,1 − θ1

σ

)
dθ1

Changing variables to z =
θb,1−θ1

σ
,

Ψ∗σ (N, θb,1, k) =

∫ +∞

θb,1−k
σ

+G−1(1−N)

g (z) dz

= 1−G
(
θb,1 − k
σ

+G−1 (1−N)

)

If θb,1 = k then Ψ∗σ (N, θb,1, k) = N , hence the corresponding pdf ψ∗σ (N, θb,1, k) must be a

uniform.

To complete the proof, notice that I can rewrite π∗σ (θb,1, k, λ) in terms of ψ∗σ (N, θb,1, k)14

π∗σ (θb,1, k, λ) =

∫ +∞

0

g

(
θb,1 − θ1

σ

)
π

(
θ1, 1−G

(
k − θ1
σ

)
, λ

)
dθ1

=

∫ 1

0

ψ∗σ (N, θb,1, k) π
(
k − σG−1 (1−N) , N, λ

)
dN

so that when θb,1 = k I have

π∗σ (k, k, λ) =

∫ 1

0

π (θ1, N, λ) dN

By A3, I conclude that π∗σ (k, k, λ) = 0 implies k = θ∗. Note that the �essential� quali�ca-

13If the true state is θ1, the proportion of players observing a signal greater than k is equal to
Prob (θb,1 ≥ k) = 1 − Prob (θ1 + σεb ≤ k) = 1 − G

(
k−θ1
σ

)
.This proportion is greater than N if

1−G
(
k−θ1
σ

)
≥ N , i.e. θ1 ≤ k − σG−1 (1−N).

14As in footnote 13, the proportion N of banks choosing action 1 upon observing signal θi,1when the

cuto� is k is equal to Prob (θb,1 ≥ k) = 1−G
(
k−θ1
σ

)
. Hence, θ1 = k−σG−1 (1−N) and g

(
θb,1−θ1

σ

)
can

be rewritten as a function of N as g
(
θb,1−k+σG−1(1−N)

σ

)
= ψ∗σ (N, θb,1, k) .
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tion in the statement of the lemma refers to the non-uniqueness of the equilibrium when

the private signal is exactly equal to the cuto� θ∗.

�

Now assume a general prior v(.) and let exchange rates, not their signals, enter the utility

function. Write N (θb,1) for the proportion of players observing signal θb,1 and choosing

action 1. Write πσ(θb,1, k, λ) for the highest possible expected gain from choosing action1

as opposed to action 0 for a bank that has observed signal θb,1 and knows that all the

other banks will choose action 0 if they observe signals less than k (the cuto�)15:

πσ(θb,1, k, λ) = max
{N :N(x)=0 ∀ x<k}

∫ +∞
0

v(θ1)g
(
θb,1−θ1

σ

)
π
(
θ1, 1−G

(
k−θ1
σ

)
, λ
)
dθ1∫ +∞

0
v(θ1)g

(
θib,1−θ1

σ

)
dθ1

Lemma 2. ∃ θb,1 ∈ R and σ1 ∈ R++ such that πσ(θb,1, k, λ) < 0 for all σ ≤ σ1, θb,1 ≤ θb,1
and k ∈ R.

Proof of Lemma 2. Using assumption A4*, take θb,1 < θ1 and a continuously di�er-

entiable function π : R→ R with π′(θ1) = 0 and π(θ1) = −ε for all θ1 < θb,1 such that

π(θ1, N, λ) ≤ π(θ1) ≤ −ε for all N ∈ [0, 1]. The function π is an upper bound on the

payo� loss of choosing action 1 when the exchange rate is below θb,1. De�ne the expected

upper bound of the payo� loss as a function of the signal observed:

πσ (θb,1) =

∫ +∞
o

v (θ1) g
(
θb,1−θ1

σ

)
π (θ1) dθ1∫ +∞

o
v (θ1) g

(
θb,1−θ1

σ

)
dθ1

Changing variables to z =
θ1−θb,1

σ
, the expression becomes

πσ (θb,1) =

∫ +∞
−∞ v (θb,1 + σz) g (−z) π (θb,1 + σz) dz∫ +∞

−∞ v (θb,1 + σz) g (−z) dz

15In order to understand this expression it is useful to break it down into pieces. E [π(θ1, N, λ) | θi,1] =∫ +∞
0

π (θ1, N, λ) prob (θ1 | θb,1) dθ1. Using Bayes' theorem, I can rewrite the conditional probability

prob (θ1 | θb,1) as
prob (θb,1 | θ1) prob (θ1)

prob(θb,1)
. Hence, using the terminology of Section 3 for the various

distributions involved and keeping in mind that θb,1 = θ1 + σεb, v (θ1 | θb,1) =
g (εb) v (θ1)∫
g (εb) v (θ1) dθ1

=

g

(
θb,1 − θ1

σ

)
v (θ1)∫

g

(
θb,1 − θ1

σ

)
v (θ1) dθ1

. Finally, the expected proportion of banks choosing action 1 is the ex-

pected proportion of banks receiving a signal above the threshold k. Therefore, N is equal to

g (θb,1 > k) = g (θ1 + σεb > k) = g

(
εb >

k − θ1
σ

)
= 1−G

(
k − θ1
σ

)
, where G(.) is the cdf of g(.).

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



54

πσ (θb,1) is an upper bound on πσ(θb,1, k, λ) for all k. Also, πσ (θb,1) is continuous in σ.

Setting σ to 0 I get π0 (θb,1) = π (θb,1), so π0 (θb,1) = −ε for all θb,1 ≤ θb,1. Moreover16,

dπσ
dσ

(θb,1)

∣∣∣∣
σ=0

=

[∫ +∞

−∞
zg(−z)dz

]
π′ (θb,1)

v (θb,1)

Then, by assumption A6 (�nite expectations of signals), dπσ
dσ

(θb,1) = 0 for all θb,1 ≤ θb,1.

Thus, ∃ σ ∈ R++ such that πσ (θb,1) < 0 for all σ ≤ σ and θb,1 ≤ θb,1.

�

Lemma 3. ∃ σ2 ∈ R++ such that πσ(θb,1, k, λ) < 0 for all σ ≤ σ2, θb,1≤θb,1 < θ∗ and

θb,1 ≤ k ≤ θ∗.

Proof of Lemma 3. De�ne Ψσ (N, θb,1, k) the probability that a bank assigns to pro-

portion less or equal than N of the other banks observing a signal higher thank k when

it has observed signal θb,1:

Ψσ (N, θb,1, k) =

∫ k−σG−1(1−N)

−∞ v (θ1) g
(
θb,1−θ1

σ

)
dθ1∫ +∞

−∞ v (θ1) g
(
θb,1−θ1

σ

)
dθ1

Changing variables to z =
θb,1−θ1

σ
,

Ψσ (N, θb,1, k) =

∫ +∞
θb,1−k
σ

+G−1(1−N)
v (θb,1 − σz) g (z) dz∫ +∞

−∞ v (θb,1 − σz) g (z) dz

For small σ the shape of the prior v(.) will not matter and the posterior beliefs over N

will depend only on
θb,1−k
σ

, the normalized di�erence between the signal θb,1and the cuto�

k.

16The full derivation is as follows

dπσ
dσ

(θb,1)

∣∣∣∣
σ=0

=

[∫ +∞

−∞
v (θb,1 + σz) g (−z) dz

]−2
{[∫ +∞

−∞
v (θb,1 + σz) g (−z) dz

] [∫ +∞

−∞
zg(−z) (v′ (θb,1 + σz)π (θb,1 + σz) + v (θb,1 + σz)π′ (θb,1 + σz)) dz

]
−
[∫ +∞

−∞
zg(−z)v′ (θb,1 + σz) dz

] [∫ +∞

−∞
v (θb,1 + σz) g(−z)π (θb,1 + σz) dz

]}∣∣∣∣
σ=0

=[∫ +∞

−∞
zg(−z)dz

]
π′ (θb,1)

v (θb,1)
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From Lemma 1, remember that N = Prob (θb,1 ≥ k) = 1 − G
(
k−θ1
σ

)
. Therefore, θ1 =

k − σG−1 (1−N) and v (θ1) g
(
θb,1−θ1

σ

)
can be rewritten as a function ψσ (N, θb,1, k) of

N :

ψσ (N, θb,1, k) =
v (k − σG−1 (1−N)) g

(
θb,1−k+σG−1(1−N)

σ

)
∫ 1

0
v (k − σG−1 (1−N)) g

(
θb,1−k+σG−1(1−N)

σ

)
dN

.

Hence, similarly to what I did in Lemma 1, I can equivalently write πσ(θb,1, k, λ) as an

expectation over θ1 or as an expectation over N :

πσ(θb,1, k, λ) =

∫ +∞
0

v (θ1) g
(
θb,1−θ1

σ

)
π
(
θ1, 1−G

(
k−θ1
σ

)
, λ
)
dθ1∫ +∞

0
v (θ1) g

(
θb,1−θ1

σ

)
dθ1

=

∫ 1

0

ψσ (N, θb,1, k) π
(
k − σG−1 (1−N) , N

)
dN

Let σ → 0. Then Ψσ (N, θb,1, k)→ 1−G
(
θb,1−k
σ

+G−1 (1−N)
)

= Ψ∗σ (N, θb,1, k), where

Ψ∗σ (N, θb,1, k) is the the probability that a bank assigns to proportion less than N of the

other banks observing a signal greater than k if it has observed signal θb,1from Lemma 1.

Therefore, as σ → 0, πσ(θb,1, k, λ)→ π∗σ(θb,1, k, λ) continuously, where π∗σ(θb,1, k, λ) is the

equivalent of πσ(θb,1, k, λ) from Lemma 1, i.e. with a uniform prior and with signals in

the utility function. Take k = θb,1 as in Lemma 1. limσ→0 πσ(k, k, λ) =
∫ 1

0
π (θ1, N, λ) dN.

By A3, I can conclude that limσ→0 πσ(k, k, λ) = 0 implies k = θ∗1.

�

Proof of Proposition 2.

By A7, χ (θ∗1, λ) =
∫ 1

0
µ (θ∗1, N, λ) dN has continuous partial derivatives in θ∗1 and λ. There-

fore, by the implicit function theorem, there exists a unique function θ∗1 = γ(λ) such that

χ (γ (λ) , λ) = 1+r
1+R

. Moreover, the implicit function theorem guarantees that γ(λ) is

continuously di�erentiable and that

dγ(λ)

dλ
= −∂χ (θ∗1, λ)

∂λ
/
∂χ (θ∗1, λ)

∂θ∗1

∂χ(θ∗1 ,λ)
∂λ

is nonpositive by assumption A8.
∂χ(θ∗1 ,λ)
∂θ∗1

is nonnegative by assumption A2.

Therefore, dγ(λ)
dλ
≥ 0.

�
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Appendix 1.B: Additional tables and charts

Table 1.B.1: E�ect of exchange rate variation on cross-border loans - restricted sample
2010:Q1 - 2015:Q4

∆Cross-border loans1

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

to all sectors to non banks to banks to the public
sector

∆Exchange rate1 2.256* 2.190** 0.412 15.351

(1.313) (0.674) (7.014) (13.134)

∆Exchange rate1 * λ2 37.227* 44.344** 20.100 -2.092

(19.155) (17.594) (40.952) (30.886)

Borrowing-country controls Yes Yes Yes Yes

Lender·borrower FE Yes Yes Yes Yes

Lender·time FE Yes Yes Yes Yes

Observations 16,019 15,261 13,111 9,286

R-squared 0.172 0.181 0.127 0.155

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2010:Q1 - 2015:Q4. 1 Quarterly growth rate (%). 2Cross-border lending
over total capital �ows. Borrowing-country controls include ∆Lending rate, ∆Real GDP, ∆Sovereign
ratings, Chinn-Ito index, ∆Size, ∆ETA, ∆DEPtoTA, ∆NETINTtoTA, ∆INTREVtoTOTREV as well
as their interaction with λ. The regression also includes lender-borrower and lender-time �xed e�ects.
Standard errors are clustered by lender-time. *** p<0.01, ** p<0.05, * p<0.1.
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Table 1.B.2: Data on total international liabilities - frequency

Country First year of yearly data First year of quarterly data

Argentina (AR) 2001 -

Brazil (BR) 2001 2002

Bulgaria (BG) 2001 2007

Chile (CL) 1998 2008

China (CN) 2004 2011

Colombia (CO) 2000 2000

Croatia (HR) 2001 2001

Czech Republic (CZ) 2001 2004

Hong Kong (HK) 2001 2010

Hungary (HU) 2001 2001

India (IN) 2001 2006

Indonesia (ID) 2001 2014

Israel (IL) 2001 2001

Korea (KR) 2001 2001

Kuwait (KW) 2001 -

Malaysia (MY) 2001 2015

Mexico (MX) 2001 2009

Peru (PE) 2001 2001

Philippines (PH) 2001 2013

Poland (PL) 2001 2004

Romania (RO) 2001 2001

Russia (RU) 2001 2014

Saudi Arabia (SA) 2007 2012

Singapore (SG) 2001 2014

South Africa (ZA) 2001 2014

Thailand (TH) 2001 2012

Turkey (TR) 2001 2006

Ukraine (UA) 2001 2010

Uruguay (UY) 2001 2012
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Table 1.B.3: E�ect of exchange rate variation on cross-border loans - λ computed as a
fraction of lending to non banks only

∆Cross-border loans1

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

to all sectors to non banks to banks to the public
sector

∆Exchange rate1 6.457*** 4.769*** 5.352 15.100

(1.370) (1.227) (4.883) (12.265)

∆Exchange rate1 * λ2 9.307* 6.999*** 0.188 -6.650

(5.284) (2.158) (10.489) (8.708)

Borrowing-country controls Yes Yes Yes Yes

Lender·borrower FE Yes Yes Yes Yes

Lender·time FE Yes Yes Yes Yes

Observations 35,718 33,519 29,263 21,649

R-squared 0.163 0.171 0.121 0.150

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1 Quarterly growth rate (%). 2Cross-border lending
to non banks over total capital �ows to non banks. Borrowing-country controls include ∆Lending
rate, ∆Real GDP, ∆Sovereign ratings, Chinn-Ito index, ∆Size, ∆ETA, ∆DEPtoTA, ∆NETINTtoTA,
∆INTREVtoTOTREV as well as their interaction with λ. The regression also includes lender-borrower
and lender-time �xed e�ects. Standard errors are clustered by lender-time. *** p<0.01, ** p<0.05, *
p<0.1.
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Table 1.B.4: E�ect of exchange rate variation on cross-border loans - lagged right-hand-
side variables

∆Cross-border loans1

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

to all sectors to non banks to banks to the public
sector

∆Exchange rate1t−1 1.960 2.957*** 10.627 3.622

(1.908) (0.880) (8.099) (3.537)

∆Exchange rate1t−1 * λ
2
t−1 11.802 17.790** 3.463 -12.821

(9.093) (7.518) (18.888) (16.254)

Borrowing-country controls Yes Yes Yes Yes

Lender·borrower FE Yes Yes Yes Yes

Lender·time FE Yes Yes Yes Yes

Observations 33,010 30,996 26,908 19,971

R-squared 0.165 0.173 0.123 0.149

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1 Quarterly growth rate (%). 2Cross-border lending
over total capital �ows. Borrowing-country controls include ∆Real GDP, ∆Sovereign ratings, Chinn-
Ito index, ∆Size, ∆ETA, ∆DEPtoTA, ∆NETINTtoTA, ∆INTREVtoTOTREV. Exchange rates and
λ enter the equation with one lag. The regression also includes lender-borrower and lender-time �xed
e�ects. Standard errors are clustered by lender-time. *** p<0.01, ** p<0.05, * p<0.1.
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Table 1.B.5: E�ect of exchange rate variation on cross-border loans - controls shown
(continues on the next page)

∆Cross-border loans1

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

to all sectors to non banks to banks to the public
sector

∆Exchange rate1 4.912** 1.404*** 8.192 11.872

(2.135) (0.196) (7.385) (9.560)

∆Exchange rate1 * λ2 13.183 20.457*** -13.665 14.740

(10.053) (6.603) (20.130) (16.376)

∆Lending rate 0.074 -0.041 0.080 0.233

(0.085) (0.079) (0.193) (0.146)

∆Domestic lending1 0.005 0.241 0.980 0.153

(0.185) (0.343) (2.393) (2.146)

∆Real GDP1 0.093*** 0.077*** 0.177*** 0.032

(0.031) (0.027) (0.060) (0.054)

∆Sovereign ratings3 0.998** 0.916** 0.689 0.634

(0.453) (0.404) (0.973) (0.775)

Chinn-Ito index4 -3.757*** -4.155*** -4.949*** -1.799*

(0.564) (0.529) (1.258) (0.977)

∆Size5 -0.714** -0.697*** -0.397 -0.774

(0.300) (0.261) (0.594) (0.495)

∆ETA6 -5.774 -12.816*** 8.833 2.317

(5.288) (4.740) (11.023) (9.049)

∆DEPtoTA7 0.383 -2.366 5.857 3.392

(3.522) (3.143) (7.090) (6.252)

∆NETINTtoTA8 4.720 -10.319 9.657 18.833

(9.454) (8.456) (19.529) (15.661)

∆INTREVtoTOTREV9 2.545 0.725 3.126 1.882

(2.043) (1.837) (4.179) (3.493)
...

...
...

...
...
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...
...

...
...

...

∆Lending rate * λ2 0.163 0.704* -0.427 -0.995

(0.448) (0.420) (1.021) (0.773)

∆Domestic lending1 * λ2 0.034 0.214 -0.727 -0.176

(0.248) (0.920) (3.241) (0.572)

∆Real GDP1 * λ2 0.136 0.011 0.233 0.166

(0.122) (0.113) (0.245) (0.201)

∆Sovereign ratings3 * λ2 -2.035 -2.319 3.958 -3.953

(2.247) (2.042) (4.771) (3.871)

Chinn-Ito index4 * λ2 6.171*** 7.524*** 3.721 3.759

(1.520) (1.411) (3.393) (2.575)

∆Size5 * λ2 5.391*** 4.373** 3.991 4.470

(1.977) (1.726) (4.000) (3.282)

∆ETA6 * λ2 17.564 52.450* -48.972 -43.493

(31.989) (29.089) (68.305) (54.607)

∆DEPtoTA7 * λ2 -15.556 -0.958 -42.051 -29.252

(18.857) (16.338) (40.794) (33.500)

∆NETINTtoTA8 * λ2 13.072 79.420* 11.649 -98.684

(51.032) (44.811) (107.979) (83.081)

∆INTREVtoTOTREV9 * λ2 -13.503 -6.233 -9.209 -7.637

(11.023) (9.910) (22.191) (18.736)

Lender·borrower FE Yes Yes Yes Yes

Lender·time FE Yes Yes Yes Yes

Observations 32,831 30,820 26,753 19,851

R-squared 0.166 0.173 0.123 0.152

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1Quarterly growth rate (%). 2Cross-border lending over
total capital �ows. 3Long-term foreign currency sovereign rating, average across 3 agencies (Standard
and Poor's, Moody's and Fitch). 4Measure of �nancial openness developed in Chinn and Ito (2008).
5Logarithm of the average size of domestic banks. 6Equity to total assets. 7Deposits to total assets.
8Net interest to total assets. 9Interest revenues to total revenues. The regression also includes lender-
borrower and lender-time �xed e�ects. Standard errors are clustered by lender-time. *** p<0.01, **
p<0.05, * p<0.1.
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Table 1.B.6: E�ect of exchange rate variation on cross-border loans - interaction with
the share of lending to non banks - controls shown

∆Cross-border loans1

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

to all sectors to non
banks

to banks to public
sector

∆Exchange rate1 * λ2 * NB10 -30.271 25.105** -95.858 15.671

(18.091) (11.952) (72.556) (29.537)

∆Lending rate * λ2 * NB10 1.170* 0.533 2.901 1.769***

(0.580) (0.833) (1.829) (0.623)

∆Domestic lending1 * λ2 0.031 0.244 -0.437 -0.246

(0.545) (0.817) (1.347) (0.279)

∆Real GDP1 * λ2 * NB10 -0.453 1.403*** -2.947** -0.795

(0.547) (0.486) (1.249) (1.069)

∆Sov. ratings3 * λ2 * NB10 -0.930 -4.221 6.265 1.769

(2.619) (4.670) (12.802) (12.179)

Chinn-Ito index4 * λ2 * NB10 -12.800*** 13.750** -52.957*** -25.229***

(4.409) (5.148) (9.226) (7.677)
...

...
...

...
...
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...
...

...
...

...

∆Size5 * λ2 * NB10 4.904 4.855 3.779 11.258

(3.650) (3.001) (11.334) (8.136)

∆ETA6 * λ2 * NB10 -0.167 51.214 103.516 157.225

(47.848) (37.272) (164.354) (93.945)

∆DEPtoTA7 * λ2 * NB10 12.997 -21.927 172.599 20.505

(27.810) (14.462) (121.109) (50.613)

∆NETINT8 * λ2 * NB10 -123.137* 112.085 -347.172* -344.585*

(64.474) (76.257) (193.228) (172.664)

∆INTREV9 * λ2 * NB10 -4.077 11.329 -82.283 19.540

(17.913) (17.164) (51.297) (29.983)

Lender·borrower FE Yes Yes Yes Yes

Lender·time FE Yes Yes Yes Yes

Borrower·time FE Yes Yes Yes Yes

Observations 31,471 30,662 25,903 19,576

R-squared 0.231 0.240 0.206 0.239

Notes: The sample includes quarterly data for 30 lending countries, 29 borrowing countries (emerging
economies) over the period 2001:Q1 - 2015:Q4. 1Quarterly growth rate (%). 2Cross-border lending over
total capital �ows. 3Long-term foreign currency sovereign rating, average across 3 agencies (Standard
and Poor's, Moody's and Fitch). 4Measure of �nancial openness developed in Chinn and Ito (2008).
5Logarithm of the average size of domestic banks. 6Equity to total assets. 7Deposits to total assets.
8Net interest to total assets. 9Interest revenues to total revenues. 10Cross-border loans to non-banks
over cross-border loans to all sectors. The regression also includes lender-borrower, lender-time and
borrower-time �xed e�ects. Standard errors are multi clustered at the lender, borrower and time levels.
*** p<0.01, ** p<0.05, * p<0.1.
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Table 1.B.6: E�ect of exchange rate variation on direct investment and portfolio invest-
ment

(1) (2)

∆Direct investment1 ∆Portfolio investment1

∆Exchange rate1 4.294 9.164**

(5.425) (4.126)

∆Exchange rate1 * λ2 10.268 -0.021

(11.973) (13.688)

Borrowing-country controls Yes Yes

Borrowing-country FE Yes Yes

Time FE Yes Yes

Observations 1,397 1,397

R-squared 0.424 0.374

Notes: The sample includes quarterly data for 29 borrowing countries (emerging economies) over
the period 2001:Q1 - 2015:Q4. 1 Quarterly growth rate (%). 2Direct investment over total capital
�ows (direct investment column); portfolio investment over total international capital �ows (portfolio
investment column). Foreign direct investment is a category of cross-border investment associated with
a resident in one economy having control or a signi�cant degree of in�uence on the management of
an enterprise that is resident in another economy. By contrast, portfolio investment entails a share
in ownership but no signi�cant in�uence over the enterprise's operations. Borrowing-country controls
include ∆Lending rate, ∆Real GDP, ∆Sovereign ratings, Chinn-Ito index, ∆Size, ∆ETA, ∆DEPtoTA,
∆NETINTtoTA, ∆INTREVtoTOTREV as well as their interaction with λ. The regression also includes
borrower and time �xed e�ects. Standard errors are clustered by borrower. *** p<0.01, ** p<0.05, *
p<0.1.
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Figure 1.B.1: Fixed e�ects and variation allowed in the data
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Appendix 1.C: List of countries in the dataset

Borrowing countries (29)

Argentina (AR), Brazil (BR), Bulgaria (BG), Chile (CL), China (CN), Colombia (CO),

Croatia (HR), Czech Republic (CZ), Hong Kong SAR (HK), Hungary (HU), India (IN),

Indonesia (ID), Israel (IL), Korea (KR), Kuwait (KW), Malaysia (MY), Mexico (MX),

Peru (PE), Philippines (PH), Poland (PL), Romania (RO), Russia (RU), Saudi Arabia

(SA), Singapore (SG), South Africa (ZA), Thailand (TH), Turkey (TR), Ukraine (UA),

Uruguay (UY).

Lending countries (30)

Australia (AU), Austria (AT), Belgium (BE), Brazil (BR), Canada (CA), Chile (CL),

Denmark (DK), Finland (FI), France (FR), Germany (DE), Greece (GR), Hong Kong SAR

(HK), India (IN), Ireland (IE), Italy (IT), Japan (JP), Korea (KR), Luxembourg (LU),

Mexico (MX), Netherlands (NL), Norway (NO), Portugal (PT), Singapore (SG), Spain

(ES), Sweden (SE), Switzerland (CH), Taiwan (TW), Turkey (TR), United Kingdom

(GB), United States (US).
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2. The Shifting Drivers of Global

Liquidity (joint with Stefan Avdjiev,

Leonardo Gambacorta and Linda

Goldberg)

Abstract

The post-crisis period has seen a considerable shift in the composition and drivers of

international bank lending and international bond issuance, the two main components

of global liquidity. The sensitivity of both types of �ow to US monetary policy rose

substantially in the immediate aftermath of the Global Financial Crisis, peaked around

the time of the 2013 Fed �taper tantrum�, and then partially reverted towards pre-crisis

levels. Conversely, the responsiveness of international bank lending to global risk condi-

tions declined considerably post-crisis and became similar to that of international debt

securities. The increased sensitivity of international bank �ows to US monetary policy

has been driven mainly by the co-movement in advanced economy monetary policies. As

those policies started to diverge in 2013, these transitory e�ects gradually weakened. By

contrast, the post-crisis fall in the sensitivity of international bank lending to global risk

was mainly due to a compositional e�ect, driven by increases in the lending market shares

of better-capitalized national banking systems. Policies and prudential instruments that

reinforced lending banks' capitalization and stable funding levels reduced the volatility of

international lending �ows.
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2.1 Introduction

International capital �ows channel �nancial resources across borders to both public and

private sector borrowers. Their two largest debt components, cross-border bank loans

and international bond issuance, are the main elements of global liquidity (Bank for

International Settlements, 2011a and 2011b). As such, they are critically important for

economic growth and �nancial stability and understanding their main drivers is crucial

for both policymakers and researchers (Passari and Rey, 2017). The existing empirical

literature has established that global (push) and local (pull) factors are both important

drivers of cross-border bank loans and international bond issuance. Among pull factors,

the literature has identi�ed recipient country output growth, sovereign credit risk, and

the degree of capital account openness. The most important global drivers identi�ed by

the literature have been advanced economy monetary policies, global risk aversion and

global output growth (e.g. Forbes and Warnock, 2012a; Miranda-Agrippino and Rey,

2015; Cerutti, Claessens and Ratnovski, 2017; and Cerutti, Claessens and Rose, 2017).

While studies generally focus on identifying the drivers, they seldom examine the how

and why of evolving sensitivities to global factors. Yet, the structure and volatility of

cross-border bank loan and international bond �ows clearly have changed considerably in

the aftermath of the Global Financial Crisis (GFC). In the immediate aftermath of the

crisis, cross-border loans contracted sharply. This was followed by a feeble recovery and a

second sharp contraction during the peak of the euro area crisis. By contrast, international

bond issuance was relatively robust during the post-crisis period. As a consequence, the

composition of global liquidity has shifted away from cross-border bank loans and towards

international bonds in what has been dubbed �the second wave of global liquidity� (Shin,

2013). Meanwhile, events such as the �taper tantrum� in 2013, when the Federal Reserve

signalled it would start tapering its bond buying program, were marked by especially

sharp changes in some capital �ows to emerging markets (Khatiwada, 2017). Graph 2.1

contains a summary of the behaviour of the various types of �ow at the global level for bank

and nonbank borrowers. An extensive literature (reviewed in the next section) discusses

the vulnerability of borrowing countries to international surges and retrenchments, and

the potential policy tools available for containing excessive changes.

In this paper, we start by replicating the main �ndings of the existing literature about

the main drivers of international capital �ows. This gives us a good point of departure to

investigate the changes in sensitivities of the main components of global liquidity to global

drivers (risk and advanced economy monetary policy) during the post-crisis period. We

drill down into observed changes, test for their proximate reasons, and distinguish between

persistent versus transitory drivers. To achieve these ends, we complement the existing

literature by looking at the data from a di�erent perspective and in a more comprehen-

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



69

sive way. In particular, we draw on multiple databases on global liquidity component

�ows from both borrower country and creditor country perspectives, distinguishing be-

tween instrument types (international debt securities versus international bank loans), and

between borrowing sectors (bank versus non-bank). Using the BIS International Debt Se-

curities (IDS) Statistics and the BIS Locational Banking Statistics (LBS), we create a

quarterly panel of international bank loan and bond �ows to 64 recipient countries for

the period between 2000:Q1 and 2015:Q4. In addition, we utilise the BIS Consolidated

Banking Statistics (CBS) in order to assign loans to speci�c national lending banking

systems. Using Bankscope, we obtain information on lending banking system balance

sheet characteristics. We also incorporate a range of other data on prudential instrument

and monetary policy developments, from the perspective of both the borrowers and the

creditor countries. Advanced economy monetary policies, as well as shadow measures that

capture unconventional policies, are also incorporated into the analysis.

After replicating the types of global factor and local factor results documented in prior

studies, our analytical contributions centre around three main sets of results. Our �rst

key result is that international capital �ow sensitivities to global factors have changed

considerably since the GFC. Advanced economy monetary policy, proxied by US monetary

policy, became a more potent driver of both cross-border loan and international bond

�ows. The estimated policy impacts peaked in 2013 and then partially retraced toward

pre-crisis levels while remaining elevated. Meanwhile, the sensitivity of cross-border bank

loan �ows to global risk conditions declined considerably post-crisis and became similar to

the respective risk sensitivity observed for international bond �ows. In fact, international

bank loan and bond �ows became more similar in terms of their responsiveness to global

factors after the GFC. Overall, aggregate global liquidity �ows (the sum of international

bank loan and bond �ows) have become more sensitive to US monetary policy and less

sensitive to global risk.

The second set of results shows that post-crisis shifts in sensitivities of international bank

loan and bond �ows to global factors, observed from the borrower perspective, arise from

a combination of changes in the country composition of lending banking systems and

from changes in the behaviour of the creditors involved in international �nancial �ows.

Working across multiple databases, we show an increase in the responsiveness of �ows

from individual lending banking systems to US monetary policy. We also �nd evidence

of a compositional shift toward national lending banking systems with lower sensitivity

to global risk conditions.

We drill deeper into the type of variation observed to investigate the contributions of a

range of prudential measures, bank business model features, and monetary regimes in the

creditor countries. We �nd that the features of �nancial intermediaries that previously

have been shown to stabilize domestic bank lending response to liquidity risk, like bank
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capital ratios and deposit funding, also support expansion of international market share

relative to weaker peer country systems and help explain changing behaviours. National

banking systems that were better capitalized before the GFC experienced smaller post-

crisis rises in sensitivity to US monetary policy and larger increases in international lending

shares. Higher ex-ante shares of deposits in total funding and of locally booked claims

in total foreign claims were also associated with larger increases in international lending

market shares. Tighter local reserve requirements pre-crisis were associated with relative

expansions of international market shares in the post crisis period.

Even post-GFC there has been a signi�cant evolution of creditor sensitivities to global risk

and US monetary policy. Within the post-GFC period, we tie this evolution to the roles of

banking sector performance metrics and relative monetary policy stances across advanced

economies. High sensitivities to US monetary policy post-GFC are tied to the relative path

of expected US monetary policy vis-`a-vis that of other major advanced economies, proxied

using two-year interest rate futures data. In particular, sensitivity in cross-border loans is

enhanced in the years immediately following the crisis, consistent with an interpretation

that US monetary policy served as a stronger indicator of global monetary policy in a

period of low growth across advanced economies. This e�ect unwound as a perception took

hold of greater policy divergence across advanced economies starting in 2013. Proxies for

the business models of creditor banking systems played less of a role of in this evolution.

These results contribute importantly to both research and policy debates around global

liquidity and local stabilization. One pertinent question is whether the enhanced diversi-

�cation across �nancing types will have di�erent consequences in the case of future stress

episodes, as well as in normal periods. This is an especially pertinent issue if, ex-ante,

bank loan and debt securities �nancing agents are subject to distinct degrees of lever-

age and balance sheet constraints. We show that pre-crisis borrowers experienced more

global factor sensitivity in cross border loans than in international debt securities. As

a consequence, international debt securities remained relatively robust during the global

�nancial crisis. Post-crisis, the sensitivities of both types of �nancing have become more

similar.

Another question is how stabilization challenges across countries borrowing internationally

evolve in post-crisis periods and when the synchronization of business cycles across coun-

tries is enhanced. The range of evidence we provide across econometric exercises suggests

that the large increases in sensitivities to US monetary policy post GFC may have been

a transitory phenomenon, whereas the declines in global liquidity sensitivity to risk mea-

sures may be more persistent. At least in international bank �ows, behavioural changes

in the period immediately following the GFC were driven largely by the convergence in

advanced economy monetary policies. These transitory e�ects gradually weakened when

the monetary policies of advanced economies started to diverge in 2013. More persistent
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e�ects may come from the increased market shares of better-capitalized lending banking

systems, whose international lending tends to be less responsive to �uctuations in global

risk conditions. The implications would be that evolving global drivers also change the

scope for monetary autonomy and prudential policies options for borrowing countries.

Moreover, a potentially important consequence of the focus on capital and stable fund-

ing in creditor countries are reduced amplitudes of global liquidity surges and waves as

observed by borrowers.

The remainder of the paper is organised into six sections. Section 2 reviews relevant

�ndings of the existing literature on global liquidity and its drivers, also focusing on

di�erences between banks and non-banks as creditors and debtors. Section 3 presents the

econometric methodology that we employ in respective empirical investigations. Section

4 describes the data. Section 5 provides the empirical results and related discussion.

Section 6 presents robustness tests. Section 7 concludes.

2.2 Previous literature

Global liquidity and drivers have been explored in a number of related studies. The

most extensive previous literature is on international capital �ows. The second strand

of literature is more explicitly focused on global liquidity, international debt securities

versus loans, and constraint di�erences across banks and non-banks. The third thread

of literature addresses international monetary policy spillovers, covering the transmission

channels through banks and capital markets, interest rate and asset price co-movements,

and broader issues around the structure of the international monetary system and policy

instrument availability.

The large literature on the drivers of capital �ows focuses most extensively on emerging

markets, and more recently considers advanced economies also as destinations of capital.

Surges in cross-border �ows to EMEs re�ect improved macroeconomic fundamentals of

the borrowing country (pull and local factors) and more favourable global conditions of

a primarily cyclical nature (push and global factors). Examples of such studies include

those by Calvo et al. (1993), Ghosh and Ostry (1993), Fernandez-Arias (1996), Taylor

and Sarno (1997), and Chuhan et al. (1998)1.

The emphasis of the literature then shifted speci�cally to understanding gross (as opposed

to net) international �ows and distinguishing across di�erent institutional participants.

Portes and Rey (2005) show that information frictions and technology matter for the

relative stability of gross �ows. Broner et al. (2013) show the higher volatility in gross

1See Koepke (2015) for a comprehensive summary of the literature in the drivers of capital �ows to
EMEs.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



72

�ows than in net �ows, speci�cally in the context of business cycles and crises. Forbes

and Warnock (2012b) present a systematic framework for analysing capital �ows whereby

extreme episodes are classi�ed into four categories: surges, stops, �ight and retrenchment.

This work carefully documents how the most extreme capital �ows episodes are driven

by global factors, notably global risk aversion. Milesi-Ferretti and Tille (2011) document

heterogeneity in the behaviour of various capital �ows components during the Global

Financial Crisis, emphasizing the dominant contraction of international banking �ows

and the relative stability of foreign direct investment. Post-crisis declines in bank-based

cross-border lending, particularly by euro area banks, have been described in some analysis

as �nancial deglobalization (Rose and Wieladek, 2011; Forbes et al., 2015) or �the great

cross-border bank deleveraging� (Cerutti and Claessens, 2017; Bussi`ere et al., 2016). The

explanations provided include weaker economic activity; capital controls and the slower

pace of liberalization; deleveraging, and risk aversion (CGFS 2011).

Related research uses micro-banking data to explore international �nancial linkages. Ce-

torelli and Goldberg (2012a), working with bank-speci�c data, show that contractions

in international lending by global banks during the crisis were related to balance sheet

shocks through holdings of asset-backed commercial paper. Contractions in some cases

are shown to be magni�ed by policy interventions. Across UK banks, prudential policies

and unconventional monetary policy in the form of a funding for lending scheme jointly

contributed to a retrenchment of cross-border lending with di�erential e�ects across banks

(Forbes, Reinhardt and Wieladek, 2017). More broadly, across countries prudential pol-

icy e�ects on international bank �ows were associated with contractions in some cases

and expansions elsewhere (Buch and Goldberg, 2017). Some countries with banks that

were well-capitalized pre-crisis expanded international activities post-crisis (see Damar

and Mordel, 2017 for the case of Canada among).

The actual channels of transmission that drive these co-movements have been identi�ed

by heterogeneity across bank-balance sheets. Cetorelli and Goldberg (2012b) show bank

transmission through internal capital markets and heterogeneity in shock transmission

to countries depending on their global bank-speci�c importance in lending and funding

activity. Bruno and Shin (2015b) point to a direct role for balance sheet valuation by

banks, as monetary policy spillovers drive cross-border bank capital �ows and the US

dollar exchange rate through the banking sector. Bruno and Shin (2015a) demonstrate

that episodes of appreciation of the US dollar are associated with deleveraging of global

banks and an overall tightening of global �nancial conditions. Banks also have been shown

to have shifted their treatment of their sovereign exposures pre- versus post-crisis, later

having more risk assigned to these positions and posing di�erent constraints (Acharya et

al., 2013; Farhi and Tirole, 2016; De Grauwe and Ji, 2013). Banks have more pronounced

bank lending channel responses to liquidity risk when they have low levels of capitalization
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and low deposit funding shares (Cornett et al. 2011; Buch and Goldberg, 2015).

A parallel and rapidly growing literature on the main drivers of global liquidity emphasizes

speci�c global �nancial factors. Miranda-Agrippino and Rey (2015) argue that one global

factor explains an important part of the variance of a large cross section of returns of

risky assets and interpret this factor as time-varying market-wide risk aversion linked to

US monetary policy. Similar main drivers are documented by Cerutti, Claessens and

Ratnovski (2017) and include US monetary policy, global uncertainty (proxied by the

VIX), the exchange rate value of the US dollar, and European bank conditions. Non-

bank �nancial intermediations also have recently received attention.

Another type of shift occurred in the composition of international capital �ows worldwide,

as the �rst phase of global liquidity through banks was replaced to some degree by a second

phase of global liquidity through corporate bond �nancing, particularly for emerging

market borrowers (Shin, 2013)2. Chung et al. (2016) link the evolution of global monetary

aggregates to the �nancial activities of non-�nancial corporations (NFCs), with the non-

core liabilities of NFCs re�ecting global credit conditions and predicting global trade and

growth. McCauley et al. (2015) �nd that unconventional monetary policy contributed

to shifting the balance of dollar credit transmission from global banks to global bond

investors, demonstrating a negative relationship between the term premium on 10-year

Treasury bonds and international bond issuance during the post-crisis period.

Finally, the long literature on international monetary policy spillovers, with its focus on

short-term interest rate co-movement and the constraints on stabilization policies posed

by the international monetary trilemma, is directly relevant for analysis of global liquidity

drivers. Obstfeld, Shambaugh and Taylor (2005) show that monetary policy rates across

a large sample of countries can closely track advanced economy policy rates, particularly

those of countries playing a central role in the international monetary system. The form

of exchange rate and monetary regimes in place in�uences the degree of co-movement,

although greater near term autonomy can come from some restrictions on international

capital movements (Klein and Shambaugh, 2008) and lower levels of banking globalization

(Goldberg 2013). Prudential policy instruments are argued to potentially a�ord countries

relief from international capital �ow movements (Rey, 2013), although the evidence to date

on consequences for �ows through global banks is mixed and not yet large in magnitude3.

Collectively these papers show the importance for global liquidity and interest rate co-

2These observations pertain to volumes of cross-border �ows, not to co-movements of asset prices.
During this same broad period, co-movements in international asset prices continue to be at least as
strong and sensitive to global risk sentiment and liquidity conditions as pre-crisis state. This type of
evidence does not support de-globalization.

3Extensive discussion and cross-country evidence is provided in the March 2017 volume of the Inter-
national Journal of Central Banking in which a range of country and cross country studies document
experiences through global banks and hosted a�liates of foreign banks. Buch and Goldberg (2017)
provide a meta-analysis of �ndings.
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movements of constraints on di�erent types of institutions, the shifts in importance of

these institutions, and the scope for policy responses to international �nancial �ows. Our

study takes an integrated approach by studying the �ows through banks and non-banks

as borrowers and lenders. We analyse the e�ects of key global liquidity drivers, including

risk and advanced economy monetary policy, and tests conjectures about why and how

these e�ects change over time. Our analysis ties together the dynamism in the e�ects

of di�erent global factors, showing the roles of micro-banking characteristics, composi-

tion of creditors, monetary policy regimes, and prudential policies of both borrowers and

creditors.

2.3 Empirical strategy

The empirical strategy implemented has three main parts. The starting point is the

international capital �ow and global liquidity speci�cation whereby international �nancial

�ows are explained by global (push) and country-speci�c (pull) drivers. We replicate

�ndings from that literature as a baseline before delving into di�erences in sensitivities to

global (and other) factors over time, as well as across di�erent borrower groups (banks and

non-banks) and across di�erent types of �nancing instrument (international claims and

international debt securities). After having identi�ed signi�cant changes in patterns pre-

and post- global �nancial crisis, the second part of the empirical strategy focuses on the

pre- versus post patterns of changes in global liquidity sensitivity to global factors, with a

speci�c set of tests for changes in the composition versus the behaviour of creditors. The

patterns of composition and behaviour then are related to ex ante balance sheet conditions

and regulatory policies of lending banking systems. The last part of the empirical strategy

relates period-by-period time variation in the e�ects of advanced economy monetary policy

and risk sensitivity to evolving creditor bank balance sheet characteristics and to degrees

of divergence across monetary policies of advanced economies.

2.3.1 Baseline analysis

The baseline model for global and local factors in international capital �ows follows the

literature by introducing push global factors and pull local factors, and is given by:

GrRateY j
t = β1∆FFRt + β2logV IX t + β3∆logGlobalGDP t (2.1)

+ β4∆SovRating
j
t + β5ChinnIto

j
t + β6∆logGDP

j
t + µj + εjt

where j denotes country and t is time. Our baseline speci�cation considers the issue

of international capital �ows and global liquidity drivers from the perspective of the
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borrowing country. Global liquidity is divided into component cross-border �ows by

instrument and by type of borrower, with these components explored separately and

in aggregate. For our analysis, Y j
t can be cross-border loans - to all sectors, to banks, to

non-banks - or international debt securities - issued by all sectors, by banks or by non-

banks. As is standard in the literature, the model is expressed in stationary variables to

avoid problems of spurious correlations. The international �ows on the left-hand side of

the equation are expressed in growth rates. The right-hand-side of the equation contains

three global liquidity drivers - the US federal funds rate (as a gauge for the stance of US

monetary policy), the VIX (as a measure global risk conditions) and global GDP (as an

indicator of global economic activity). As the US federal funds rate does not re�ect all of

the monetary policy interventions for the post GFC period, we use theWu-Xia shadow rate

measure (Wu and Xia, 2016) as a proxy to re�ect both conventional and unconventional

monetary policies4. The local factors corresponding to borrowing country j and �ow type

include sovereign credit ratings, the Chinn-Ito index of �nancial openness (Chinn and

Ito, 2008) and local GDP growth. The latter measures overall economic performance.

Sovereign ratings proxy the role of country risk and the perceived creditworthiness of

borrowers by country. The Chinn-Ito index gauges the degree of capital account openness.

The Fed funds rate and the sovereign ratings are in �rst di�erences, while local and global

GDP are in growth rates. The Chinn-Ito index is in levels and the VIX enters the equation

in logs5. The model is estimated under the assumption that the two key global liquidity

drivers, the Fed funds rate and the VIX, are exogenous when controlling for local and

global GDP, government ratings and degree of �nancial openness.

As both anecdotal evidence and the literature discussion of phases of �nancial globaliza-

tion hint at the presence of a possible structural break around the global �nancial crisis,

we modify the full time period approaches of the literature and allow for shifts in the

drivers of global liquidity. Rather than exogenously imposing a particular break date,

we conduct a formal search for an endogenous structural break in the parameters of the

model. Using the tools developed in Bai (1994, 1997), Kurozumi (2002) and Carrion-

i-Silvestre and Sans`o (2006), for each quarter T starting in 2007:Q1, we estimate the

following equation:

GrRateY j
t = β′Xj

t + µj + I(t≥T )(κ+ γ′Xj
t ) + εjt (2.2)

4As there are multiple shadow policy rates available in the literature, we perform extensive robustness
checks using alternative indicators of U.S. monetary policy. The main �ndings are robust to alternative
proxies.

5The Chinn-Ito index is only available at an annual frequency. We have tested the robustness of the
results by using a quarterly linear interpolation of the Chinn-Ito index and by eliminating the index from
the regressions. In both cases, the main results of the study remain qualitatively similar.
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where

Xj
t =

(
∆FFRt, logV IX t,∆logGlobalGDP t,∆SovRating

j
t , ChinnIto

j
t ,∆logGDP

j
t

)′
and I(t≥T ) is an indicator function that takes the value 1 when t≥T and 0 otherwise.

Notice that for each candidate break date T, all the parameters of equation (3.2) are

di�erent. For each type of cross-border �ow Y and each quarter T we can compute the

sum of squared residuals of the regression in order to get a sequence SSRY
T (T≥2007:Q1).

The most likely candidate for the break is the date that minimizes the sequence, hence

maximizing the �t of the model: T Ybreak = argmin(T≥2007:Q1)SSR
Y
T .

Once we detect the endogenous date for the break (T Ybreak), we re-estimate the baseline

model with the appropriate break dummy and use a Wald test on κ and γ′ to determine

whether the break is statistically signi�cant. The vector β′ captures the sensitivities of

international �nancial �ows to the drivers inXj
t before the break. The sum β

′
+γ′ captures

the post-break sensitivities.

Given our special interest in the sensitivities of international loan and bond �ows to

US monetary policy and global risk conditions, we then conduct an additional closer

investigation of the evolution of the respective estimated coe�cients. In particular, we

examine the hypothesis that the post-crisis paths of the above sensitivities may have been

altered before and after the 2013 taper tantrum. For this purpose we sequentially estimate

equation (2) with the appropriate break date, starting with the sample 2000:Q1 � 2013:Q1

and adding one quarter at time until we reach our full sample (2000:Q1 � 2015:Q4). This

procedure generates a distinct set of parameter estimates for each sample-end quarter

from 2013:Q1 through 2015:Q4. This allows us to track how sensitivities to US monetary

policy and global risk conditions have evolved during that period. As with the baseline

analysis, for this approach to time variation Y j
t can be cross-border loans to all sectors, to

banks, to non-banks, can be international debt securities issued by all sectors, by banks

or by non-banks.

2.3.2 Decomposing the post-crisis shifts in sensitivities

The global liquidity series exploration described in section 3.1 utilizes gross �ows data

from the perspective of borrowers in countries indexed by j. As the speci�cations introduce

controls for local drivers of liquidity, the evolution of estimated global factor coe�cients

β1 and β2 , on advanced economy monetary policy and risk, are associated with creditors.

In particular, changes in estimated β1 and β2 are attributable to a combination of shifts in

the composition of international creditors (a compositional component) and shifts in the

sensitivity of �ows from country creditors vis-a-vis advanced economy monetary policy
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and risk metrics (a behavioural component). For any class of creditor and borrower type,

the aggregate sensitivities of international bank lending �ows to global factors (β1 and

β2) can be expressed as weighted averages of the national creditor-speci�c sensitivities

to global factors (βi1 and βi2). While this observation is general, as we have and analyse

detailed information from the perspective of creditor banking systems at the country level

(but do not have creditor data for international debt securities �nancing, our derivation

of the decomposition takes the perspective of international bank lending.

We start by re-writing speci�cation (3.1) as:

Sjt

Sjt−1
− 1 = β1∆FFRt + β2logV IX t + β3∆logGlobalGDP t (2.3)

+ β4∆SovRating
j
t + β5ChinnIto

j
t + β6∆logGDP

j
t + µj + εjt

where Sjt is the outstanding stock of international bank lending to the residents of country

j at the end of period t. The national banking system-speci�c counterpart to speci�cation

(3.1) is then written as:

Si,jt

Si,jt−1
− 1 = βi1∆FFRt + βi2logV IX t + βi3∆logGlobalGDP t (2.4)

+ βi4∆SovRating
j
t + βi5ChinnIto

j
t + βi6∆logGDP

j
t + µi,j + εi,jt

Expanding and simplifying yields:

Sjt

Sjt−1
− 1 =

∑
i∑
i

Si,jt

Si,jt−1
− 1 =

∑
i

(
Si,jt

Si,jt−1

Si,jt−1∑
i S

i,j
t−1

)
− 1 =

∑
i

wi,jt−1

(
Si,jt

Si,jt−1
− 1

)
(2.5)

where the weight for each banking system wi,jt−1 =
Si,jt−1∑
i S

i,j
t−1

equals the respective share of the

outstanding stock of �ows for which it accounts. Combining (3.4) and (3.5), the baseline

regression speci�cation implies that the sensitivities to the federal funds rate (β1) and to

the VIX (β2) can be expressed as weighted averages of the respective sensitivities (βi1)

and (βi2) for the individual lending national banking systems:

β1 =
∑
i

wi,jt−1β
i
1 β2 =

∑
i

wi,jt−1β
i
2 (2.6)

The compositional component is captured by the wi1's and w
i
2's and the behavioral com-

ponent is captured by the βi1's and the βi2's. The compositional factors wi1's and w
i
2's are

directly observable and can be obtained from the data on bilateral international claims.

Meanwhile, the behavioral factors βi1's and β
i
2's are estimated using a variant of the base-

line speci�cation. Using this approach, we pivot from the borrowing country perspective
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taken in section 3.1 to instead using data from the creditor country perspective. The BIS

consolidated banking statistics (CBS) is a dataset from the creditor country perspective

that contains information on banks' international claims de�ned as the sum of cross-

border claims and local claims denominated in foreign currencies. The data is bilateral

and contains information on the nationality of the lending banks i and on the residence

of the borrower j. By lending country i and for estimation periods corresponding to those

de�ned in our �rst stage of the analysis (pre-break period and post break periods), the

baseline model is estimated similarly to model (3.1), to generate lending country speci�c

estimates of behavioural factors βi1's and βi2's. Thus, we observe the creditor country

history of changes in sensitivities and the precision of estimates of those sensitivities for

global liquidity �ows through international banks to both bank and non-bank counter-

parties.

2.3.3 Identifying the determinants of the post-crisis behavioural

and compositional changes

The third main empirical element of our analysis is a further investigation into the chang-

ing drivers of global liquidity. We conduct a di�-in-di� analysis that compares the pre-

and post-crisis sensitivities to global factors and the shares of national banking system

lenders. The analysis considers which pre-crisis characteristics of banking systems and

policies are associated with changes to outcomes post-crisis.

Among the potential drivers of the structural changes in creditor country shares in global

liquidity and creditor behaviours are bank balance sheet conditions and regulatory poli-

cies. The bank conditions include the initial (pre-crisis) level of bank capitalization and

other ex-ante balance sheet characteristics. Bank capital acts as a bu�er against contin-

gencies triggered by monetary policy shocks and can limit the e�ect of a credit crunch

in a crisis characterized by increased global uncertainty and volatility (Gambacorta and

Shin, 2016). We construct ex ante balance sheet characteristics at the national banking

system level by using bank-level Bankscope data, aggregated at the country level and cor-

responding to averages over dates included in speci�c estimation periods. We test whether

the shifts in sensitivities and weights have been driven by the use of speci�c prudential

policy tools using the IBRN Prudential Instruments Database from the perspective of

lending countries as described in Cerutti, Correa, Fiorentino and Segalla (2017). This

database covers prudential instruments such as capital requirements, loan-to-value limits,

local currency reserve requirements, and interbank exposure limits.

We test for the main drivers of the shift in sensitivities to global factors by estimating

regressions in which the changes in the estimated coe�cients are regressed on a set of
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pre-crisis variables. In particular, we estimate the following regressions:

(βi1,k,PostBreak − βi1,k,PreBreak) = γ′1F
i
2008 + ζ ′1P

i
2008 + θ1,k + εi1,k (2.7)

(βi2,k,PostBreak − βi2,k,PreBreak) = γ′2F
i
2008 + ζ ′2P

i
2008 + θ2,k + εi2,k (2.8)

where (βi1,k,PostBreak−βi1,k,PreBreak) is the di�erence in coe�cients for ∆FFR and (βi2,k,PostBreak−
βi2,k,PreBreak) is the di�erence in the coe�cients forlogV IX taken from equation (3.4), es-

timated for lending country i and borrowing sector k (banks, non-bank private sector and

public sector). θ1,k and θ2,k are vectors of borrowing sector �xed e�ects. The vector F i
2008

includes two banking system indicators: i) the capital-to-asset ratio; ii) the average bank

size. The vector P i
2008 represents the prudential stance and it includes a range of pruden-

tial instruments. We use pre-break characteristics in order to limit endogeneity issues.

Since the dependent variable in those regressions is a function of estimated coe�cients,

each with an associated standard error around it, we use meta-regressions techniques6.

We likewise examine the drivers of the shifts in lending banking system weights in �ows to

bank and non-bank borrowers, applying a similar regression speci�cation to (wik,PostBreak−
wik,PreBreak):

(wik,PostBreak − wik,PreBreak) = γ′wF
i
2008 + ζ ′wP

i
2008 + χ′wB

i
2008 + θw,k + εiw,k (2.9)

where Bi
2008 is a vector containing the following additional pre-break banking system

indicators: i) the deposit-to-total funding ratio, ii) the ratio of net interest income to

total income, iii) the ratio of local claims to foreign claims.

2.3.4 Examining the drivers of the evolution of post-crisis sensi-

tivities

The �nal part of our empirical analysis takes a time series approach in order to identify

the main drivers of the evolution of post-crisis sensitivities. We conjecture that this

evolution may be in�uenced by the overall advanced economy monetary policy stance and

by the characteristics of the creditor national banking systems. One possible driver of the

post-crisis evolution in sensitivities could be the degree of monetary policy convergence

among advanced economies (AEs). The reaction to U.S. monetary policy as a global

6The meta-regression allows for residual statistical heterogeneity in the results of di�erent estimation
(between-study variance) by assuming that the true e�ects follow a normal distribution around the linear
predictor (Stanley and Jarrell, 1989). The meta-regression can be formally de�ned as:yi|θi ∼ N(θi, σ

2
i ),

where θi ∼ N(xiβ, τ
2) therefore: yi ∼ N(xiβ, σ

2
i + τ2), where β is the vector of estimated e�ects of study

characteristics. This type of equation is estimated by weighted least-squares, in which the weight of each
estimated coe�cient depends inversely of its variance and corresponds to the inverse of the sum of two
standard deviations (σ2,τ2).
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liquidity driver could be especially pronounced if it is a signal for a broader based set

of expansionary policies across AE countries. In the period between the global �nancial

crisis and the 2013 Fed taper tantrum, there was considerable convergence between the

monetary policies of advanced economies, all of which were conducting various forms of

quantitative easing to stimulate the real economy. In 2013 the Federal Reserve signalled

that it would start tapering its bond buying program. As the central banks of other

advanced economies, most notably the European Central Bank and the Bank of Japan,

did not follow suit, the monetary policies of advanced economies diverged through the

end of our estimation period in 2015. Thus, we conjecture that the sensitivities of the

main global liquidity components to of US monetary policy could be stronger during the

convergence period and weaker as policy diverges.

We also conjecture that banking system characteristics, such as lenders' dominant business

models and pro�tability, may have also driven the post-crisis evolution in sensitivities.

Institutions engaging mainly in commercial banking activities have lower costs and more

stable pro�ts than those more heavily involved in capital market activities, mainly trading.

Also, retail banking has gained ground post-crisis, reversing a pre-crisis trend (Roengpitya

et al., 2017)7. The willingness to lend to riskier counterparties is particularly strong in

low interest rate environments, especially when these are likely to be sustained. Thus,

we conjecture that reach for yield behaviours, a push factor in global liquidity, may be

stronger for the banking systems that had more depressed pro�tability and return on

assets.

This last section of empirical results thus examines the relevance of lending banking

system characteristics and the degree of divergence among advanced economies' monetary

policies by interacting the respective variables with the coe�cients of ∆FFR and logV IX

in equation (3.2). The resulting model is:

GrRateY j
t = β′Xj

t +

ν + η′

 ∆FFR

logV IX


t

 polDivt (2.10)

+

ρ+ ξ′

 ∆FFR

logV IX


t

Prof jt + µj + I
(
t ≥ T Ybreak

)
∗

∗

κ+ γ′Xj
t +

ω + χ′

 ∆FFR

logV IX


t

 polDivt +

δ + φ′

 ∆FFR

logV IX


t

Prof jt
+ εjt

where polDivt is a proxy for the monetary policy divergence between the US and other

7The link between business models and lending is developed, among others, in Lamers et al. (2016)
and Martinez-Miera and Repullo (2015).
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advanced economies; Prof jt is a weighted average of a proxy for the business models of

banking systems lending to country j. The weights are given by equation (3.5). The

time-varying, borrowing-country-speci�c post-crisis sensitivity to ∆FFR is captured by

β1 + η1polDivt + ξ1Prof
j
t + γ1 + ξ1PolDivt + φ1Prof

j
t .

2.4 Data

We utilize three databases to capture the main components of global liquidity: the BIS Lo-

cational Banking Statistics (LBS), the BIS International Debt Securities Statistics (IDSS),

and BIS Consolidated Banking Statistics (CBS). The BIS LBS captures the outstanding

claims and liabilities of internationally active banks located in 44 BIS LBS reporting

countries8 against counterparties residing in more than 200 countries. Banks record their

positions on an unconsolidated basis, including intragroup positions to capture interna-

tional �ows between o�ces of the same banking group. The data are compiled following

principles that are consistent with balance of payments statistics. The LBS statistics

capture around 95% of all cross-border interbank business (Bank for International Settle-

ments, 2015). At the same time, the counterparty sector breakdown available in the BIS

LBS enables us also to distinguish between cross-border bank lending to bank and non-

bank borrowers. These data series capture the international �ows to bank and non-bank

borrowers from the borrower perspective. The BIS CBS are mainly used in our analysis

creditor for the bank perspective. We use them to compute lender-speci�c sensitivities to

the global factors, as well as the relative importance of lending countries for a given bor-

rowing country in terms of capital �ows. The BIS IDSS data capture borrowing in money

and bond markets. International debt securities (IDS) are de�ned as those issued in a

market other than the local market of the country where the borrower resides (Grui¢ and

Wooldridge, 2012). They encompass what market participants have traditionally referred

to as foreign bonds and eurobonds. The sample used for the empirical analysis consists

of quarterly data from Q1 2000 to Q4 2015. On the borrowing side, we focus on a set

of 64 countries, which includes both, Advanced Economies (AEs) and Emerging Market

Economies (EMEs). On the bank lending side, we use data on the positions of all 44 BIS

LBS and 31 CBS reporting countries9.

The typical lenders and borrowers connected by each �ow type di�er considerably in

composition and size, as illustrated within Table 2.1. Cross-border loans are typically

supplied by internationally-active banks, which tend to be relatively large. Meanwhile,

8The complete list of BIS LBS reporting countries is provided at
http://www.bis.org/statistics/rep_countries.htm.

9The complete lists of all borrowing countries and lending national banking systems are available in
Annex B.
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the creditors in international debt securities markets are usually non-bank �nancial in-

termediaries, such as pension funds, insurance companies, money market mutual funds,

and hedge funds. The variation on the borrower side is even greater. International bond

issuance by non-banks tends to be dominated by sovereigns and large non-�nancial corpo-

rates. The latter are also important players on the borrowing side of the cross-border bank

loan market, which also channels funds to export/import �rms and leveraged non-bank

�nancials.

There are three global factors in our analysis. Global real GDP growth measures global

economic activity. The second global factor is changes in stance of US monetary policy.

The empirical literature discussed in Section 2 mainly corresponds to the period prior

to the introduction of unconventional monetary policy and exclusively uses a short-term

policy rate. However, this approach may not be appropriate for the full post-crisis period.

Monetary policy at the zero lower bound is a de�ning feature of the post-crisis period, and

changes in communications, interest on e�ect reserves and quantity easing actions became

more instrumental. Accordingly, there is extensive debate on whether a single metric can

convincingly serve as a su�cient statistic for changes in U.S. monetary conditions. For

our purposes, we use the Wu-Xia policy measure (Wu and Xia, 2016) as a baseline for the

�US FFR�. By this construct, the e�ective US Federal Funds target rate is used prior to

Q4 2008 and the Wu-Xia estimates of the shadow Federal Funds rate are used from Q1

2009 through end of 2015 (Graph 2.2, left panel). While a number of alternative shadow

rates have been constructed, all shadow rates are sensitive to the underlying modelling

assumptions utilized. Changes in shadow policy rates have been documented to be highly

correlated across a number of the alternative shadow rate series. We conduct robustness

analysis (section 6) using alternatives, showing the robustness of our results.

The third global factor is a measure of global risk conditions. Following the global liquidity

literature, we utilize the VIX index of the implied volatility in S&P500 stock index option

prices from Chicago Board Options Exchange (CBOE). We obtain very similar results

when using the Bekaert, Engstorm and Xu (2017) risk index, as the two measures are

strongly positively correlated (Graph 2.2, right panel).

Three borrowing country variables (pull factors) are included in baseline speci�cations:

local real GDP growth, sovereign ratings, and the degree of �nancial openness. For each

borrowing country, the sovereign ratings variable is de�ned as the average ratings across

the three major credit ratings agencies (S&P, Moody's and Fitch). The degree of �nancial

openness is captured by the Chinn-Ito index (Chinn and Ito, 2008), normalized between

0 and 1.

The IBRN Prudential Instruments dataset covers widely-used prudential instruments,

keeping track of the intensity of their usage in 64 countries between 2000 and 2014 at a

quarterly frequency. The instruments that are covered are: general capital requirements,
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sector-speci�c capital requirements (split into real estate credit, consumer credit, and

other), interbank exposure limits, concentration limits, loan-to-value (LTV) ratio limits,

and (local currency and foreign currency) reserve requirements. We focus on the three

prudential policy instruments that have been shown to have the largest impact on inter-

national bank lending: loan-to-value ratio caps, capital requirements and local currency

reserve requirements (Avdjiev et al., 2017; and Buch and Goldberg, 2017)10.

The balance sheet characteristics of national banking systems are constructed using

Bankscope data. We obtain the balance sheet items of interest for the set of internationally

active banks that report to the BIS consolidated banking statistics, and then aggregate

bank-level characteristics to national banking system-wide variables, using weighted av-

erages across the individual banks of a given nationality. Data are adjusted for mergers

and acquisitions to correct for balance sheet jumps that are unrelated to lending (Brei et

al., 2013). We gather data on i) capital to total assets, ii) average bank size, iii) deposits

to total assets, iv) net interest income over total income, v) net interest income to total

assets.

Two bank business model measures are considered: i) an income diversi�cation ratio

(de�ned as net interest income to total income); ii) net interest income to total assets.

The �rst indicator ranges from 0 to 1 and indicates the fraction of a bank's pro�tability

that derives from traditional intermediation activity (i.e. lending and deposits). If a

bank has a large portion of non-interest income (trading income, fees and commissions

for services) than this indicator tends lower values. The second indicator is the return

per unit of assets that derives from traditional intermediation activity. It represents the

pro�tability of intermediated assets that is obtained by the bank getting deposits and

supplying loans.

As a proxy for monetary policy divergence among advanced economies, we take the di�er-

ence between the 2-year futures on the policy rate for the United States and the average of

the 2-year futures for the United Kingdom, Switzerland, Japan and a group of �core� Eu-

rozone countries (Austria, Belgium, Germany, Finland, France, the Netherlands, Spain)11.

10Cerutti et al. (2017) provide an extensive discussion of the properties of the quarterly changes in
these prudential instruments and the cumulative changes over time.

11Summary statistics for the explanatory variables used in our empirical analysis are presented in Table
2.A.1 in Annex A. Graph 2.A.3 shows the advanced economy monetary policy divergence indicator.
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2.5 Evidence on global liquidity drivers

2.5.1 Baseline results

Our empirical investigation begins with the baseline speci�cation in equation (3.1) as a

way to replicate prior global liquidity results. The estimated coe�cients for the entire

sample 2000:Q1 � 2015:Q4, presented in Table 2.2, are largely in line with those obtained

in the existing literature. Using data on international bank �ows and international debt

securities issuance from the bank and non-bank debtor perspective, the results from the

baseline model indicate that an increase in global risk conditions (measured by the VIX)

has a negative and strongly statistically signi�cant e�ect on all �ows we examine. The US

federal funds rate has a sharply negative impact on cross-border bank loans. Its estimated

impact on international debt securities is also negative, albeit only marginally statistically

signi�cant. Local factors are also statistically signi�cant drivers. Borrowing countries

with higher GDP growth rates and with better sovereign credit ratings tend to attract

more cross-border loans. Meanwhile, the degree of �nancial openness, as re�ected in the

Chinn-Ito index, has a positive (and statistically signi�cant) e�ect on the international

bond �ows, especially to banks.

As described in Section 3.1 we formally test whether the above estimated coe�cients from

equation (3.1) are stable over time. Rather than exogenously imposing an ad-hoc break

date, we test for its presence and exact timing endogenously. We �nd that the most likely

break date for both cross-border loan �ows and international bond �ows is 2009:Q1. Wald

(or Chow) tests on the coe�cients κ and γ′ in equation (3.2) indicate that the break is

statistically signi�cant for the global liquidity components that we examine12.

Table 2.3 summarizes the estimated sensitivities to the main global drivers (the VIX and

the federal funds rate) during the pre-break and the post-break periods, respectively. Two

sets of estimates are provided for the post-crisis period � one for the full sample (ending in

Q4:2015) and one for a sub-sample ending in Q1:2013. The latter set of results allows us

to examine whether the 2013 Fed taper tantrum marked a turning point in the post-crisis

sensitivities to global factors.

The results con�rm that the relationship between the main global factors and international

capital �ows has changed profoundly since the Global Financial Crisis. Sensitivities of

all �ow types to US monetary policy increased sharply between the GFC and the taper

tantrum. This is true for all �ow types we examine and for all borrowing sectors. The

impact of US monetary policy on cross-border loans, which was already negative and

statistically signi�cant during the pre-crisis period, rose even further in the immediate

aftermath of the GFC. More concretely, while prior to the crisis a 25-basis point decline in

12Test results are available upon request.
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the federal funds rate was associated with an 80-basis point rise in the quarterly growth

rate of cross-border bank lending, in the aftermath of the crisis was associated with a

202-basis point increase in the same growth rate. The respective negative impact on

international bond issuance, which was not statistically signi�cant prior to the crisis, also

increased considerably after the GFC. In quantitative terms, the impact of a 25-basis

point drop in the federal funds rate on international bond issuance surged from 36 basis

points before the crisis to 202 basis points after the crisis.

Following the 2013 taper tantrum, sensitivities to US monetary policy reverted towards

their respective pre-crisis levels, especially for cross-border loans. Once the sample is

extended to include the post-taper tantrum period, a 25-basis point decline in the federal

funds rate becomes associated with a 92-basis point increase in the quarterly growth rate

of cross-border bank loans, a level of responsiveness much closer to the one observed prior

to the crisis. The responsiveness of international bond �ows also reverted, but not by as

much. Nonetheless, all the impact of changes in US monetary policy on all �ow types

remained negative and highly statistically signi�cant.

The post-crisis period also is characterized by a substantial decline in the sensitivity of

cross-border bank loans to global risk conditions. The estimated e�ect of the VIX, which

was negative and highly statistically signi�cant prior to the crisis, weakened considerably

by Q1:2013 and even became insigni�cant by the end of the sample (in Q4:2015). Whereas

prior to the crisis a one-standard deviation increase in the VIX was associated with a

134-basis point contraction in the quarterly growth rate of cross-border bank lending,

after the crisis it only caused an 11-basis point decline in the same growth rate. These

�ndings are in line with the argument of Shin (2016) that the VIX has lost its power as a

barometer of banks' appetite for leverage since the GFC.The post-crisis evolution of the

sensitivities of aggregate global liquidity �ows (i.e. the sum of international bank loans

and bond �ows) was in line with the respective evolutions for the main global liquidity

components. Namely, the responsiveness of aggregate �ows to US monetary policy rose

sharply between the GFC and the 2013 taper tantrum. It subsequently reverted towards

pre-crisis levels, but remained at relatively high levels. By contrast, aggregate global

liquidity �ows became much less sensitive to global risk since the GFC.

There has been some convergence in the global factor sensitivities of the two main global

liquidity components. Table 2.4 shows the di�erence between the sensitivities of cross-

border loans and international debt securities to the global factors, before and after the

GFC. In the pre-crisis period, the di�erences were mostly negative and signi�cant, indi-

cating that cross-border loans were signi�cantly more sensitive than international debt

securities to both global risk conditions and US monetary policy. In the post-crisis pe-

riod, most di�erences are no longer statistically signi�cant, signalling that the two types

of �ows have become more similar in their responsiveness to global factors.
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2.5.2 Decomposing the shifts in sensitivities to global factors

As described in Section 3.2, the shifts in the sensitivities of external �ows to global factors

can be decomposed into a compositional component and a behavioural component. The

factors that capture the composition of lending national banking systems (the wi1's and

the wi2's) are directly observable and are obtained from the CBS matrix of bilateral stocks

of international claims. Meanwhile, the factors that capture the behavioural component,

i.e. the national banking system-speci�c sensitivities to global factors (the βi1's and the

βi2's) are obtained as the estimated coe�cients on the respective global factors in the

national banking system-speci�c regressions presented in equation (3.6).

Graph 2.3 presents the lending national banking system weights for the pre- and post-

crisis periods. It illustrates that the post-crisis period has seen a pullback from the relative

share of euro area banks in international lending and an expansion by banks from advanced

economies outside the euro area. Most notably, there have been sizeable declines in the

international lending shares of German, Belgian and Dutch banks, while the international

presence of US, UK and Japanese banks has grown signi�cantly during the same period.

The above general pattern tends to hold for international lending to bank, non-bank and

public borrowers.

Having obtained the pre- and post-crisis lender-speci�c weights and lender-speci�c sen-

sitivities to global drivers, we estimate the contributions of the behavioural components

(the �rst terms on the right-hand side of equations (3.7) and (3.8)) and compositional

components (the second terms on the right-hand side of equations (3.7) and (3.8)) to

the shifts in sensitivities from the perspective of borrowers. Recall that a borrower can

experience a changing sensitivity of �nancing �ows to global factors if there is an evolu-

tion in the composition of creditors, where the creditors have distinct sensitivities, and

if there is an evolution of the behavioural sensitivities of creditors. The results from the

decompositions of borrower sensitivities into the composition and behaviour of creditors

are summarized in Graph 2.4.

The behavioural component dominates the shifts in realized borrower sensitivities to US

monetary policy (Graph 2.4, left-hand panel). For all three borrowing sectors, the es-

timated contributions of the behavioural component are negative (i.e. they increase the

absolute value of the estimated sensitivity). The contributions of the behavioural com-

ponent dominate the respective contributions of the compositional component. These

results show strongly that the post-crisis increases in the sensitivity of international bank

lending �ows to US monetary policy are driven by increase in the sensitivities of individual

banking systems rather than by a shift in the composition of international lending from

less to more sensitive banking systems.

The decomposition of the sensitivities to the VIX show that the contributions of the
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compositional component are all positive and much larger than their counterparts for

the US monetary policy sensitivities (Graph 2.4, right-hand panel). The behavioural

component is not as dominant as in the case of US monetary policy. The behavioural

component plays a signi�cant role only for lending to the public sector. When it comes

to lending to the non-bank private sector and interbank lending, the overall declines in

sensitivities to the VIX are clearly driven by the compositional component.

The sensitivities of international bank lending �ows to the public sector increase con-

siderably during the post-crisis period vis-`a-vis both the US monetary policy and the

VIX. These results could be interpreted as evidence that banks have adjusted treatment

of sovereign risk since the crisis. Such an interpretation would be consistent with evi-

dence that banks treated (most of) their sovereign exposures as virtually risk-free before

the crisis, but started to assess sovereign risk in a more realistic manner after the crisis

(Acharya et al., 2013; Farhi and Tirole, 2016; De Grauwe and Ji, 2013).

2.5.3 Determinants of the post-crisis shifts in sensitivities and

weights

As a key issue is uncovering the main drivers of the shift in the lender-speci�c sensitivities

to global factors, the next set of results provide insights in a di�-in-di� framework by

regressing the change in the (pre- and post-break) coe�cients on a small set of potential

explanatory (pre-crisis) variables per equations (3.7) and (3.8). The results for changes

in the sensitivities to US monetary policy βi1,k,PostBreak − βi1,k,PreBreak are reported in

Columns (I) � (III) of Table 2.5. Banking systems that were better capitalised pre-

GFC experienced a smaller change in the sensitivity of their international lending to

US monetary policy in the post-crisis period13. This result is in line with the strand of

literature which argues that well-capitalised banks are perceived as less risky by depositors

and other bank creditors, have easier access to funding, and are, consequently less a�ected

by �uctuations in funding costs (Gambacorta and Shin, 2016). The result also accords

with cross-country evidence that liquidity risk transmission internationally is weaker for

banks with more capital and more stable funding sources14.

We examine the robustness of the above result to controlling for various measures of the

prudential policy stance at the time of the structural break. It turns out that the statis-

tical signi�cance of the banks' capitalization levels is robust to controlling not only for

13Since the di�erences between the (pre- and post-break) estimated parameters tend to be negative,
a positive value of the coe�cients in the meta-regressions implies a smaller change in the (pre- and
post-break) sensitivities.

14Strahan et al. (2011) has similar �ndings in a domestic lending setting in response to liquidity risk
changes. Buch and Goldberg (2015) and related studies of the International Banking Research Network
published in IMF Economic Review 2015 provide related evidence for international claims.
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the cumulative prudential measure index (Column I), but also to controlling for the cu-

mulative loan-to-value ratio cap index (Column II) and cumulative local currency reserve

index (Column III). None of the above three cumulative prudential control variables is

statistically signi�cant15.

The right-hand panel (Columns IV � VI) of Table 2.5 investigates the determinants

of the structural break in the sensitivity of international bank lending to global risk.

The dependent variable in those speci�cations is (βi1,k,PostBreak − βi1,k,PreBreak) (estimated

from equation (3.8)), for lending country i and borrowing sector k. As in the case of

the sensitivities to US monetary policy, the main determinant of the changes in the

sensitivities to global risk also appears to be the capitalization level of the respective

national banking system. The better capitalized a given banking system was at the time

of the structural break, the more likely it was that the sensitivity of its international

lending to global risk declined during the post-crisis period.

The results indicate the cumulative index for local reserve requirements is also a sta-

tistically signi�cant determinant of the post- versus pre- changes in the global liquidity

sensitivities to global risk. Jurisdictions with tighter local reserve requirements at the time

of the break experienced a smaller change in the sensitivity of their cross-border lending

to global risk. By contrast, the cumulative prudential measure index and the cumulative

loan-to-value ratio cap index are not statistically signi�cant for the risk e�ects.

We next examine the main drivers of the shifts in the composition of international lending

(approximated by the lending weights de�ned above) between the pre- and the post-crisis

periods. We estimate equation (3.9), in which the di�erence in lending national banking

system weights before and after the break (wik,PostBreak−wik,PreBreak) is regressed on a set

of pre-crisis business model indicators. The dependent variable can be visualised as the

di�erences in the pre- and the post-crisis weights displayed in the histograms in Graph

2.3.

The results, reported in the �rst column of Table 2.6, indicate that banking systems

that were more likely to gain market share during the post-crisis period were those that

were ex-ante better capitalized. International lending weights also increased for banking

systems that had higher shares of deposits funding and total income from traditional

sources of intermediation activity, as well as for those with a larger portion of foreign

lending booked locally by foreign subsidiaries. The result that links cross-border lending

expansion to deposit ratios is interesting as market funding was under stress during the

global �nancial crisis. The ratio of deposits to total liabilities is typically used to measure a

bank's contractual strength. Banks that have a large deposit base su�er lower adjustment

15Graph 2.A.1 shows the evolution of the three prudential policy indices. We could not include the
cumulative index for capital requirements measure since all policy actions for that measure have taken
place during the post-crisis period (middle panel).
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costs in their funding (Berlin and Mester, 1999).

Our results are consistent with research concluding that a key transmission channel of the

crisis was the dislocation in bank funding markets. Amiti et al. (2016) �nd that banks

which relied more on wholesale funding and cross-currency swaps found themselves unable

to roll over their positions during the most severe quarters of the crisis. Gambacorta and

Marques (2011) �nd that the proportion of deposit funding was a key element in assessing

banks' ability to withstand adverse shocks. The results also accord with �ndings of the

IBRN research initiative on the impact of prudential policy on international bank lending

(see Buch and Goldberg, 2017). Spillovers of interbank exposure limits through foreign

bank a�liates di�er in degree across banks not only in relation to banks' illiquid asset

shares, but also with respect to deposit shares, and the internal capital market positions

with their parent banks.

The results on the role of the ratio of interest income to total income are interesting, as

this measure is a proxy for the importance of traditional intermediation activities. The

positive coe�cient on this ratio indicates that banking systems whose business model

relied more on traditional intermediation activities experienced an increase in their share

of the supply of global liquidity. These �ndings accord with the empirical literature

pointing to the vulnerability of banks involved in capital market activities, as opposed to

commercial market activities, to shifts in global economic conditions (Roengpitya et al.,

2014).

We �nd that banking systems with higher local lending are more resilient and have in-

creased their lending weight at the expense of banking systems with a di�erent business

model. The ratio of local claims over foreign claims indicates the business model used by

a banking system to lend abroad. The higher the ratio of local to foreign claims, the more

a banking system relies on its subsidiaries and branches abroad as opposed to obtaining

foreign claims by dealing with borrowers directly from its headquarters. Local claims

have been relatively stable after the crisis, because banks have reduced foreign lending

by cutting down operations from their headquarters (Gambacorta and van Rixtel, 2013).

Indeed, the latter require a well-functioning wholesale and interbank market, which are

very vulnerable to global uncertainty. De Haas and van Horen (2013) �nd that banks

reduced credit less to markets where they operated a subsidiary and where they were

integrated into a network of domestic co-lenders.

These results do not change when controlling for various prudential policy measures.

The only prudential tool that is statistically signi�cant is the cumulative index for local

reserve requirements (Column III): jurisdictions that experienced a tightening in local

reserve requirements in the pre-crisis period expanded their cross-border lending by more

during the post-crisis period.
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2.5.4 Drivers of the time variation in the post-crisis period

While the previous empirical exercises examined the di�erence between the pre- and post-

crisis period, our next and even deeper analysis of the data reveals considerable variation

in parameters of interest across global factors through the post-crisis period. Graphs 2.5

and 2.6 display the evolution of the estimated sensitivities to global factors during the

post-crisis period. For perspective, the graphs include in each panel a black line designates

the pre-crisis estimates of comparable sensitivities.

The post-crisis evolution of the sensitivity to US monetary policy is quite uniform across

instruments and borrowing sectors (Graph 2.5). It is strongest right before the start

of the US taper tantrum and becomes gradually weaker afterwards. By the end of our

sample, sensitivities remain stronger than during the pre-crisis period for all but one �ow

types.

The sensitivity to global risk conditions (in absolute value) gradually decreases (see Graph

2.6). Notably, even though sensitivity of global liquidity �ows is still signi�cantly lower

than zero in mid-2013, this is not the case at the end of our sample. In the case of cross-

border loans, the sensitivity to global risk conditions is signi�cantly weaker in the post-

crisis period than in pre-crisis. It is interesting to note that the sensitivity of international

debt securities to the VIX is almost always not di�erent to zero, with the only exception

for bonds issued by non-banks.

As discussed in Section 3.3, our conjecture is that the evolution of post-crisis sensitivities

may be a function of multiple factors. The �rst one is the degree of monetary policy

convergence among advanced economies. During periods in which the monetary policies

of advanced economies move together, a unit change in the federal funds rate could, all

else the same, have a larger impact on cross-border bank lending than during periods

of divergence. In the former case, changes in the stance of US monetary policy could

have a signalling e�ect about upcoming matching moves by other AE monetary policy

authorities. This e�ect could amplify the consequences of changes in the federal funds

rate for cross-border bank lending.

The second factor could derive from banking system characteristics. Lenders' dominant

business models and pro�tability could a�ect the responsiveness of their cross-border

lending to global factors. In particular, the low-interest rate environment in the post-

crisis period may have a�ected banks that rely primarily in interest income in a di�erent

manner from banks with less traditional business models.

The results for testing the role of monetary policy divergence between the US and other

advanced economies, and of a weighted average of a proxy for the business models of

banking systems lending to country j are shown in Table 2.7. The monetary policy

divergence metric plays a large and highly signi�cant role in driving the sensitivity of
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international bank lending �ows to US monetary policy within the early post-crisis period

and contributes to a weakened sensitivity of these international �ows post 2013. By

contrast, the country banking system characteristics (proxied in the table by the relevance

of traditional intermediation activity) do not appear to be a signi�cant driver of the post-

crisis evolution of global factor sensitivities in the majority of the examined cases.

The above set of results has important policy implications. To the extent that the post-

crisis convergence of the monetary policies of advanced economies was only a temporary

phenomenon, the dramatic increase in sensitivities to US monetary policy may not persist.

By contrast, the compositional e�ect of international lending shares shifting towards bet-

ter capitalised banking systems, which would naturally lead to more stable bank lending

�ows, is likely to be much more persistent.

2.6 Robustness

We conduct three sets of robustness checks. First, we re-estimate all of our benchmark

speci�cations using alternative shadow federal funds rates. Second, we run all bond �ow

regressions using an alternative international bond �ow measure. Third, we test if our

main �ndings are similar for advanced economies versus emerging markets.

2.6.1 Alternative measures of US monetary policy

The baseline results for the sensitivities to US monetary policy are in part obtained using

a constructed measure of the federal funds rate (i.e. a shadow policy rate). The Wu-Xia

shadow rate used in the benchmark analysis (Wu and Xia, 2016) is generated by a multi-

factor term structure model and assumed to be a linear function of three latent variables

which follow a VAR (1) process. The latent factors and the shadow rate are estimated

with the extended Kalman �lter. The model used by Wu and Xia (2016) is in discrete

time and is not prone to the numerical approximation errors associated with alternative

shadow rates.

However, the evolving shadow rates literature has several alternative measures, each with

its own advantage and disadvantages (for a discussion of trade-o�s among the alternative

measures, see Lemke and Vladu (2017). For robustness, we consider two alternative

shadow rates. The measure developed by Krippner (2014) is based on a two state-variable

shadow yield curve model estimated using the iterated extended Kalman �lter on month-

end US yield curve data from 1985 with times to maturity spanning 0.25 to 30 years.

The measure developed by Bauer and Rudebusch (2016) replaces the a�ne short-rate

speci�cation of standard dynamic term structure models with an identical a�ne process
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for an unobserved shadow short rate. Among the three alternative shadow policy rates,

the Wu-Xia shadow rate that we use in our benchmark analysis tends to be somewhere

in between the two alternative shadow rates that we use in our robustness checks16.

Table 2.A.2 in Annex A reports our baseline estimations using the two alternative shadow

rates by Krippner (2014) and Bauer and Rudebusch (2016). The coe�cients of the al-

ternative shadow rates are still negative and signi�cant, consistently with the results we

obtain using the Wu-Xia rate in Table 2.2.

As a further robustness check, we estimate our baseline model using two-year US Treasury

bond rates instead of shadow rate estimates. This allows us to test the sensitivity of our

main results to replacing the model-based shadow rates with rates that are based on hard

market data. Table 2.A.3 in Annex A shows the estimated coe�cients when the two-year

US Treasury bond rate series is used instead of shadow rate series. The qualitative pattern

of the main coe�cients is the same as the one in our benchmark speci�cation (see Table

2.2).

2.6.2 Alternative international bond �ow measures

Our benchmark regressions use international debt securities as measure of bond �ows.

International debt securities are de�ned as those issued in a market other than the local

market of the country where the borrower resides (Grui¢ and Wooldridge, 2012). For

most borrowing countries and sectors, the universe of international debt securities tends

to largely overlap with the universe of debt securities held by external investors. That

said, the match is not perfect in all cases for two main reasons. First, securities issued in

foreign markets may be purchased and held by domestic residents. Second, domestically

issued debt securities could be bought by external investors.

We check the robustness of our results by replacing the international debt securities se-

ries used in our benchmark regressions with data on portfolio debt from the Balance of

Payments. More concretely, we de�ne our alternative dependent variable as the quarterly

growth rate of the respective (gross) outstanding IIP stocks17.

As in our baseline results in Table 2.2, the estimated impact of US monetary policy and

global uncertainty on portfolio debt �ows is negative and statistically signi�cant (Table

2.A.4 in Annex A). This result characterizes aggregate �ows and their main sectoral (bank

and non-bank) components. As in our baseline estimates, borrower-country GDP growth,

sovereign ratings and �nancial openness have a positive e�ect on debt securities in�ows.

16This is the case for both levels (Graph 2.A.2, left-hand panel) and �rst di�erences (Graph 2.A.2,
right-hand panel).

17The exact series we use is `Portfolio Investment Debt, Liabilities' (Line 79led).
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2.6.3 Advanced economies versus emerging markets

In order to further investigate the main drivers of the above changes in sensitivities for

di�erent borrowers, we split the sample of borrowers in sub-samples of those from Ad-

vanced Economies (AEs) versus Emerging Market Economies (EMEs). The results reveal

that the sharp increases in the post-crisis sensitivities of international capital �ows to the

federal funds rate characterize both AE and EME borrowers18. That said, the increases

in the impact of the federal funds rate are more dramatic in the case of AEs. For IDS

issued by AE borrowers, sensitivity to the federal funds rate has increased by a factor of

four and has switched from being insigni�cant to being highly signi�cant. The increase

in the estimated impact of the VIX on IDS appears to be driven primarily by borrowers

in EMEs.

appears to be driven primarily by borrowers in EMEs. This country-type split also reveals

important di�erences between AE and EME borrowers in the relative importance of global

versus local factors. Global factors were much more important drivers of �ows to EMEs

than local factors in the pre-crisis period19. The opposite was true for �ows to AEs. Post-

crisis, global factors emerged as the main drivers of �ows to AEs, while the importance

of the local factors for �ows to EMEs grew considerably.

2.7 Conclusions

The analysis of the drivers of global liquidity is critically important to understanding

macroeconomic stabilization, growth, and interconnectedness of advanced and emerging

market economies. In the aftermath of the global �nancial crisis, the composition of

international capital �ows shifted away from bank lending and towards international debt

securities. Moreover, there has been a post-crisis redistribution in lending shares across

major national banking systems. These dramatic changes raise once more a range of

questions about the drivers of global liquidity in the post-crisis international �nancial

system, and the ways that potentially sharp surges and waves might be moderated.

We document important changes that have occurred in the sensitivity to global factors

across the main components of global liquidity, cross-border bank loans and international

debt securities. Using the BIS international banking and international debt securities

statistics for a large panel of countries over 16 years, we �nd that the impact of US

monetary policy changes on all major types of international �nancial �ows to borrowers

18The split sample results are presented in Table 2.A.5 reported in Annex A.
19Table 2.A.6 presents the contributions to regression explanatory power of the global versus local

factors for AEs and EMs.
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increased dramatically after the GFC. In the meantime, the responsiveness of cross-border

loan �ows to global risk conditions has declined signi�cantly.

We show that borrowers experienced these altered sensitivities because of changes that

took place in both the composition of creditors and in the behaviour of these credi-

tors. Composition matters since international creditors have distinct characteristics and

a change in the distribution of those creditors carries over into the e�ective sensitivity

of �ows observed by borrowers. Behavioural changes by international creditors are also

important, as some bank business models became more sensitive to US monetary policy

and less sensitive to global risk conditions.

The post-crisis rise in the sensitivity of international bank lending �ows to US monetary

policy was driven mainly by increases in the sensitivities of individual banking systems,

dominating the e�ects from a shift in the composition of international lending from less

to more sensitive banking systems. Conversely, compositional changes were primarily

responsible for the decline in the sensitivity of international bank lending to global risk

conditions. National banking systems that were ex ante better capitalized experienced

smaller increases in sensitivities to US monetary policy and larger increases in their market

shares in international lending. Higher ex ante shares of deposits in total funding and

local claims in foreign claims were also associated with larger increases in international

lending market share. Certain prudential policy measures, such as local currency reserve

requirements, were also associated with gains in the relative stability of international loan

supply.

By utilizing a number of alternative perspectives made possible by the BIS international

banking statistics, we show that the post-crisis evolution of the sensitivities of inter-

national bank �ows to global push factors appears to be driven by a combination of

transitory drivers and others that are potentially more persistent. The increases in the

sensitivities of individual banking systems to US monetary policy were largely driven by

the convergence in advanced economy monetary policies that took place in the immediate

aftermath of the GFC. As the monetary policies of advanced economies started to diverge

in 2013, these transitory e�ects gradually weakened. By contrast, the e�ects related to

the increased market shares of better-capitalized lending banking systems, which tend

to be less responsive to �uctuations in global risk conditions, could turn out to be more

persistent.

Overall, our analysis makes important contributions by investigating the dynamism in

global liquidity drivers, as well as international monetary policy spillovers and risk e�ects.

This dynamism, not previously explored in depth, is relevant for debates on the use and

potential e�cacy of capital controls, prudential instruments, and even the autonomous

use of monetary policy. Regardless of the degree of integration with international �-

nancial markets, funding �ows may be more responsive when policy cycles of advanced
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economies are more aligned. Funding �ows through global banks appear to be less volatile

for banks with greater capital bu�ers, more traditional funding models, and when global

banks utilize local a�liates to a greater degree in their international lending. The results

demonstrate that initiatives to make banking systems more robust in advanced coun-

tries, for example through prudential instrument changes and policies aimed at boosting

capitalisation and stable funding levels, have had the positive side e�ect of reducing the

amplitude of �uctuations in some forms of international capital �ows to both advanced

and emerging markets. Such policies complement the debates over borrower country

macroprudential policies and capital �ow management instruments. Open questions still

remain around the behaviour of international debt securities, and await both richer data

and more research on these �nancing �ows.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



97

Bibliography

[1] Acharya, V. V., P. Shnabl and G. Suarez (2013) "Securitization without risk trans-

fer," Journal of Financial Economics, 107(3), 515-536.

[2] Amiti M., P. McGuire and D. Weinstein (2016) �Supply and demand-side factors

in global bank credit�, Third BIS-CGFS workshop on research on global �nancial

stability: the use of BIS international banking and �nancial statistics, Basel, 7 May.

[3] Avdjiev, S., C. Koch, P. McGuire and G. von Peter (2017) �International prudential

policy spillovers: A Global Perspective�, International Journal of Central Banking,

13(2), 5-33.

[4] Bai, J. (1994) �Least squares estimation of a shift in linear processes�, Journal of

Time Series Analysis, 15 (5), 453�472.

[5] Bai, J. (1997) �Estimation of a change point in multiple regression models�, Review

of Economics and Statistics, 79 (4), 551�563.

[6] Bai, J. (1994) �Least squares estimation of a shift in linear processes�, Journal of

Time Series Analysis, 15 (5), 453�472. Bai, J. (1997) �Estimation of a change point

in multiple regression models�, Review of Economics and Statistics, 79 (4), 551�563.

[7] Bank for International Settlements (2011a) "Global liquidity - concept, measurement

and policy implications," CGFS Papers, Bank for International Settlements, n 45.

[8] Bank for International Settlements (2011b), �Global liquidity: insights from the BIS

statistics�, note for a meeting of the G20 Sub-Working Group on global liquidity

management, 25 March.

[9] Bank for International Settlements (2015) �Introduction to BIS statistics.� BIS Quar-

terly Review, September, 49-56.

[10] Bauer, M. D. and G. D. Rudebusch (2016) �Monetary Policy Expectations at the

Zero Lower Bound," Journal of Money, Credit and Banking, Blackwell Publishing,

48(7), 1439-1465.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



98

[11] Berlin, M. and L. Mester (1999) �Deposits and relationship lending�, Review of Fi-

nancial Studies, 12 (3), 579�607.

[12] Brei, M., L. Gambacorta, and G. von Peter (2013) �Rescue Packages and Bank

Lending�, Journal of Banking and Finance, 37(2), 490-505.

[13] Broner, F., T. Didier, A. Erce, and S. L. Schmukler (2013) �Gross Capital Flows:

Dynamics and Crises.� Journal of Monetary Economics 60(1), 113-133.

[14] Bruno, V. and H. S. Shin (2015a) �Cross-border banking and global liquidity� Review

of Economic Studies, 82(2), 535�564.

[15] Bruno, V. and H. S. Shin (2015b) �Capital �ows and the risk-taking channel of

monetary policy� Journal of Monetary Economics, 71, 119-132.

[16] Buch C. M. and L. S. Goldberg (2015) "International Banking and Liquidity Risk

Transmission: Lessons from Across Countries," IMF Economic Review, Palgrave

Macmillan; International Monetary Fund, 63(3), 377-410.

[17] Buch, C. M. and L. S. Goldberg (2017) �Cross-border prudential policy spillovers:

How much? How important? Evidence from the international banking research

network,� International Journal of Central Banking, 505-558 (March).

[18] Bussi`ere, M., J. Schmidt and N. Valla (2016) �International Financial Flows in the

New Normal: Key Patterns (and Why We Should Care)�, CEPII Policy Brief, March.

[19] Carrion-i-Silvestre, J.L. and A. Sans`o (2006) �Testing the null of cointegration with

structural breaks�, Oxford Bulletin of Economics and Statistics, 68 (5), 623�646.

[20] Cerutti, E. and S. Claessens (2017) �The Great Cross-Border Bank Deleveraging:

Supply Constraints and Intra-Group Frictions,� Review of Finance, 21 (1), 201-236.

[21] Cerutti, E., R. Correa, E. Fiorentino, E. Segalla (2017) �Changes in prudential pol-

icy instruments: a new cross-country database�. International Journal of Central

Banking, March, 477-503.

[22] Cerutti, E., S. Claessens and L. Ratnovski (2017) �Global Liquidity and Drivers of

Cross- Border Bank Flows.� Economic Policy 32 (89): 81-125.

[23] Cerutti, E., S. Claessens S. and A.K. Rose (2017) �How important is the �nancial

cycle? Evidence from capital �ows�, BIS Working Papers 661.

[24] Cetorelli, N. and L. S. Goldberg (2012a) �Liquidity management of U.S. Global

Banks: Internal Capital Markets in the Great Recession�. Journal of International

Economics, 88(2), 299-311.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



99

[25] Cetorelli, N. and L. S. Goldberg (2012b) "Banking Globalization and Monetary

Transmission," Journal of Finance, American Finance Association, 67(5), 1811-1843.

[26] Chinn, M. D. and H. Ito (2008) "A New Measure of Financial Openness". Journal

of Comparative Policy Analysis, 10(3), 309-322.

[27] Chuhan, P., S. Claessens and N. Mamingi (1998) �Equity and Bond Flows to Latin

America and Asia: the Role of Global and Country Factors.� Journal of Development

Economics 55(2), 439-463.

[28] Chung, K., J-E Lee, E. Loukoianova, H. Park and H. S. Shin (2015)"Global liquidity

through the lens of monetary aggregates," Economic Policy, 30(82), 231-290.

[29] Cornett, M. M., J. J. McNutt, P. E. Strahan and H. Tehranian (2011) "Liquid-

ity risk management and credit supply in the �nancial crisis," Journal of Financial

Economics, 101(2), 297-312.

[30] Damar H. E. and A. Mordel (2017) "International Banking and Cross-Border E�ects

of Regulation: Lessons from Canada," International Journal of Central Banking,

13(2), 35-64.

[31] De Grauwe, P. and Y. Ji (2013) �Self-ful�lling crises in the Eurozone: An empirical

test� Journal of International Money and Finance, 34, 15-36.

[32] De Haas, R. and N. Van Horen (2013) �Running for the Exit? International Bank

Lending During a Financial Crisis� Review of Financial Studies, 26 (1), 244-285.

[33] Fahri, E. and J. Tirole (2016) �Deadly Embrace: Sovereign and Financial Balance

Sheets Doom Loops� Review of Economic studies, forthcoming.

[34] Fernandez-Arias, E. (1996) "The new wave of private capital in�ows: Push or pull?,"

Journal of Development Economics, 48(2), 389-418.

[35] Forbes, K. J. and F. E. Warnock (2012a) "Capital �ow waves: Surges, stops, �ight,

and retrenchment," Journal of International Economics, 88(2), 235-251.

[36] Forbes, K. J. and F. E. Warnock (2012b) �Debt- and Equity-Led Capital Flow

Episodes�, in Capital Mobility and Monetary Policy, edited by Miguel Fuentes and

Carmen M. Reinhart. Santiago: Central Bank of Chile. Also available as NBER

Working Paper 18329.

[37] Forbes, K. J., M. Fratzscher and R. Straub (2015) �Capital-�ow management mea-

sures: What are they good for?�, Journal of International Economics, 96(S1), S76-

S97.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



100

[38] Forbes, K. J., D. Reinhardt and T. Wieladek (2017) �The Spillovers, Interactions,

and (Un)Intended Consequences of Monetary and Regulatory Policies�, Journal of

Monetary Economics, Volume 85, Pages 1-136 January.

[39] Gambacorta, L. and D. Marques (2011) �The bank lending channel: lessons from the

crisis�, Economic Policy, 26(66), 135�82.

[40] Gambacorta, L. and A: van Rixtel (2013) �Structural bank regulation initiatives:

Approaches and implications�, BIS Working Papers 412.

[41] Gambacorta, L. and H. S. Shin (2016) "Why bank capital matters for monetary

policy," Journal of Financial Intermediation, forthcoming.

[42] Ghosh A. R. and J. D. Ostry (1994) "Export Instability and the External Balance

in Developing Countries," IMF Sta� Papers, 41(2), 214-235.

[43] Goldberg L. S. (2013) "Banking Globalization, Transmission, and Monetary Policy

Autonomy," Sveriges Riksbank Economic Review, November, 161-193.

[44] Grui¢, B. and P. Wooldridge (2012) "Enhancements to the BIS debt securities statis-

tics", BIS Quarterly Review, December, 63-76.

[45] Harbord, R. and J. Higgins (2008) �Meta regression in Stata�, The Stata Journal,

8(4), 493�519.

[46] Huettner, F. and M. Sunder (2012) �Axiomatic arguments for decomposing goodness

of �t according to Shapley and Owen values,� Electronic Journal of Statistics, 6,

1239-1250.

[47] Khatiwada, S. (2017) �Quantitative Easing by the Fed and International Capital

Flows�, Graduate Institute Geneva Working Paper, January.

[48] Klein, M. W. and J. C. Shambaugh (2008) "The dynamics of exchange rate regimes:

Fixes, �oats, and �ips," Journal of International Economics, 75(1), 70-92.

[49] Koepke, R. (2015) �What Drives Capital Flows to Emerging Markets? A Survey of

the Empirical Literature.� IIF Working Paper.

[50] Krippner, L. (2014) �Measuring the stance of monetary policy in conventional and

unconventional environments�, CAMA Working Paper 6.

[51] Kurozumi, E. (2002) �Testing for stationarity with a break�, Journal of Econometrics,

108(1), 63�99.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



101

[52] Lamers M., F. Mergaerts, E. Meuleman and R. Vander Vennet (2016) �The Trade-O�

between Monetary Policy and Bank Stability,� National Bank of Belgium Working

Paper 308.

[53] Leiderman L., C. Reinhart and G. Calvo (1992) "Capital In�ows and Real Exchange

Rate Appreciation in Latin America; The Role of External Factors," IMF Working

Papers 62.

[54] Lemke W. and A. L. Vladu (2017) �Below the zero lower bound: a shadow-rate term

structure model for the euro area,� ECB Working Paper Series 1991.

[55] Martinez-Miera D. and R. Repullo (2015) �Search for Yield� CEPR discussion paper

10830.

[56] McCauley, R., P. McGuire and V. Sushko (2015): "Global dollar credit: links to US

monetary policy and leverage", Economic Policy, 30(82), 187-229.

[57] Milesi-Ferretti, G., and C. Tille (2011) �The Great Retrenchment: International

Capital Flows during the Global Financial Crisis.� Economic Policy 26(66), 289-346.

[58] Miranda-Agrippino, S. and H. Rey (2015) �World Asset Markets and the Global

Financial Cycle�, NBER Working Paper 21722.

[59] Obstfeld, M., J. C. Shambaugh and A. M. Taylor (2005) �The Trilemma in History:

Tradeo�s Among Exchange Rates, Monetary Policies, and Capital Mobility," The

Review of Economics and Statistics, 87(3), 423-438.

[60] Passari, E. and H. Rey (2015) "Financial Flows and the International Monetary

System." The Economic Journal 125, 675-698.

[61] Portes, R. and H. Rey (2005) "The determinants of cross-border equity �ows," Jour-

nal of International Economics, 65(2), 269-296.

[62] Rey, H. (2013) �Dilemma not Trilemma: The Global Financial Cycle and Mone-

tary Policy Independence�, Proceedings of the Federal Reserve Bank of Kansas City

Economic Symposium at Jackson Hole.

[63] Roengpitya R., N. Tarashev and K. Tsatsaronis (2017) "Bank business models: pop-

ularity and performance," BIS Working Paper Series, 682.

[64] Rose, A. and T. Wieladek (2011) �Financial Protectionism: the First Tests�, NBER

Working Paper 17073.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



102

[65] Shin, H. S. (2013) �The Second Phase of Global Liquidity and Its Impact on Emerging

Economies�. Keynote address at the Federal Reserve Bank of San Francisco Asia

Economic Policy Conference, November 3-5.

[66] Shin, H. S. (2016) �The bank/capital markets nexus goes global�, speech at the

London School of Economics and Political Science, London, 15 November.

[67] Stanley, T. D. and S. B. Jarrell (1989) �Meta-regression analysis: A quantitative

method of literature surveys�, Journal of Economic Surveys, 19(3) 299-308.

[68] Taylor, M. P. and L. Sarno (1997) �Capital Flows to Developing Countries: Long-and

Short- Term Determinants.� The World Bank Economic Review, 11(3), 451-470.

[69] Wu, J. C. and F. D. Xia (2016) "Measuring the Macroeconomic Impact of Monetary

Policy at the Zero Lower Bound," Journal of Money, Credit and Banking, Blackwell

Publishing, 48(3), 253-291.

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



103

Table 2.1: Typical Lenders and Borrowers
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Table 2.2: Locational baseline regressions (by borrowing country)
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Table 2.3: Locational baseline regressions (by borrowing country) with structural breaks
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Table 2.4: Convergence between loan and bond sensitivities
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Table 2.5: Drivers of the shifts in lender-speci�c sensitivities
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Table 2.6: Drivers of the shifts in lender-speci�c weights
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Table 2.7: Monetary Policy Divergence and Banking Net Interest Share in Time Varying
Sensitivities

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



110

Figure 2.1: External debt �ows, all borrowers
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Figure 2.2: US policy rates and measures of global risk conditions
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Figure 2.3: Lending national banking system weights
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Figure 2.4: Decomposing the shifts in the lender-speci�c sensitivities, by borrowing
sector
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Figure 2.5: Post-break sensitivities to ∆FFR, evolution over time
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Figure 2.6: Post-break sensitivities to log(VIX), evolution over time
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Appendix 2.A: Additional tables and graphs

Table 2.A.1: Descriptive statistics of the explanatory variables
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Table 2.A.2: Locational baseline regressions (by borrowing country) with alternative
shadow rates
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Table 2.A.3: Baseline model with 2-year US rates instead of shadow rates
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Table 2.A.4: Baseline model with alternative measures of portfolio debt �ows
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Table 2.A.5: Disentangling the e�ects in advanced and emerging market economies with
di�erent post-break periods
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Table 2.A.6: R-squared decompositions - Locational baseline regressions (by borrowing
country) with structural breaks
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Figure 2.A.1: Changes in prudential policies
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Figure 2.A.2: Shadow rates
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Figure 2.A.3: AE monetary policy divergence: 2-year futures on the policy rate
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Appendix 2.B: List of countries in the dataset

Borrowing countries (64)

Argentina (AR), Australia (AU), Austria (AT), Belgium (BE), Brazil (BR), Bulgaria

(BG), Canada (CA), Chile (CL), China (CN), Colombia (CO), Croatia (HR), Czech

Republic (CZ), Denmark (DK), Estonia (EE), Finland (FI), France (FR), Germany (DE),

Greece (GR), Hong Kong SAR (HK), Hungary (HU), Iceland (IS), India (IN), Indonesia

(ID), Ireland (IE), Israel (IL), Italy (IT), Japan (JP), Korea (KR), Kuwait (KW), Latvia

(LV), Lebanon (LB), Lithuania (LT), Luxembourg (LU), Malaysia (MY), Malta (MT),

Mexico (MX), Mongolia (MN), Netherlands (NL), New Zealand (NZ), Nigeria (NG),

Norway (NO), Peru (PE), Philippines (PH), Poland (PL), Portugal (PT), Romania (RO),

Russia (RU), Saudi Arabia (SA), Serbia (RS), Singapore (SG), Slovakia (SK), Slovenia

(SI), South Africa (ZA), Spain (ES), Sweden (SE), Switzerland (CH), Taiwan (TW),

Thailand (TH), Turkey (TR), Ukraine (UA), United Kingdom (GB), United States (US),

Uruguay (UY), Vietnam (VN).

CBS lending bank nationalities (31)

Australia (AU), Austria (AT), Belgium (BE), Brazil (BR), Canada (CA), Chile (CL),

Denmark (DK), Finland (FI), France (FR), Germany (DE), Greece (GR), Hong Kong

SAR (HK), India (IN), Ireland (IE), Italy (IT), Japan (JP), Korea (KR), Luxembourg

(LU), Mexico (MX), Netherlands (NL), Norway (NO), Panama (PA), Portugal (PT),

Singapore (SG), Spain (ES), Sweden (SE), Switzerland (CH), Taiwan (TW), Turkey (TR),

United Kingdom (GB), United States (US).

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



127

3. Changing Business Models in

International Bank Funding (joint with

Leonardo Gambacorta and Adrian van

Rixtel)

Abstract

This paper investigates the foreign funding mix of globally active banks. Using BIS inter-

national banking statistics for a panel of 12 advanced economies, we detect a structural

break in international bank funding at the onset of the great �nancial crisis. In their

post-break business model, banks rely less on cross-border liabilities and, instead, tap

funds from outside their jurisdictions by making more active use of their subsidiaries and

branches, as well as inter-o�ce accounts within the same banking group.
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3.1 Introduction

Global banking has expanded markedly during the past decades, in terms of both cross-

border activities and local entry into banking sectors overseas (Merck et al., 2012). This

process has occurred in parallel with the globalisation of international trade and was

driven by changes in the regulatory environment and in macroeconomic and �nancial

conditions (Lane and Milesi-Ferretti, 2008; Goldberg, 2009)1.

The rapid advance of global banking has also had important repercussions for funding and

liquidity management at the institutions involved. Financial globalisation has allowed

banks to tap funding sources across borders, allowing them to diversify away from tra-

ditional funding sources to international interbank markets (Fender and McGuire, 2010).

McGuire and Von Peter (2009) show that the rapid expansion of foreign claims of banks

in general and of European banks in particular in the years prior to the 2007-2009 great

�nancial crisis was mirrored in a sharp increase in foreign liabilities, re�ecting a grow-

ing dependence on cross-border funding. Shin (2012) documents how European banks

�nanced their global activities by tapping US wholesale funding markets and using their

inter-o�ce accounts to channel US dollar-denominated funding to their head o�ces.

The globalisation of banking was sharply interrupted by the great �nancial crisis, which

prompted an important retrenchment in banks' international activities and exposures, es-

pecially in cross-border funding markets. The crisis led to major restructurings of banks'

business and funding models and to changes in their international strategies. Moreover,

cross-border bank linkages proved to be important transmission channels of the crisis,

propagating funding shocks across borders (i.e. from one core funding market to others)

and from advanced to emerging market economies (Cetorelli and Goldberg, 2011). Adjust-

ments in business and funding models were, in many cases, reinforced by the subsequent

2010-2012 euro area �nancial crisis.

Foreign liabilities can be unstable as a funding source, because they are often used as

an alternative to domestic funding. If domestic credit growth outstrips the growth in

domestic retail deposits, banks may turn to foreign sources. But the ability of banks to

raise cross-border funding �uctuates over time in line with �risk on/risk o�� conditions

in global credit markets. Moreover, banks' foreign liabilities play an important role as

transmission channel in �boom-bust� global leveraging/deleveraging cycles, allowing banks

to increase their debt rapidly during boom episodes and reducing it massively during

1Regulatory arbitrage played a key role: tighter regulations in the home country incentivised banks to
expand their activities to other less regulated countries (Houston et al, 2012; Fidrmuc and Hainz, 2013;
Ongena et al, 2013; Bremus and Fratzscher, 2015). Macroeconomic and �nancial conditions were impor-
tant drivers as well. Global banking developed because of pro�t opportunities in destination countries,
interest rate di�erentials and search for yield (Focarelli and Pozzolo, 2005; Blank and Buch, 2010; Rey,
2013; Bremus and Fratzscher, 2015; Bruno and Shin, 2015a; 2015b; Cerutti et al, 2015).
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busts. Shin (2012) shows that cross-border banking and the �uctuating leverage of global

banks are the channels through which accommodative �nancial conditions are transmitted

across the globe. Bruno and Shin (2015a) highlight the link between exchange rates, bank

leverage and �nancial stability.

These factors clearly show that the funding models of globally active banks play an

important role in banking crises and leverage cycles. Using the BIS international banking

statistics, this paper tests for the existence of structural breaks in bank funding models.

In particular, we analyse the evolution of bank funding across borders by distinguishing

the two key components of foreign liabilities, i.e. cross-border liabilities and funding

obtained by banks' overseas o�ces (local liabilities). Moreover, we break down cross-

border liabilities by lending sector (bank-related or unrelated � and non-banks) in order

to compare intragroup �ows (i.e. cross-border liabilities from related banks) with liabilities

obtained externally. Figure 3.1 gives a visual representation of these di�erent types of

foreign liabilities.

The empirical analysis is performed in two steps. First, we use a log-linearisation of the

balance sheet identity that links local and cross-border liabilities in order to test for the

presence of a structural break in bank funding models (Koch, 2014). Second, we study

the adjustment dynamics of such a long-run relationship by means of a panel vector error

correction model that includes a number of weakly exogenous economic determinants.

Our main conclusions are as follows. Following the �rst episodes of turbulence in the

interbank market (after 2007:Q2), globally active banks increased their reliance on funding

from branches and subsidiaries abroad, and cut back on funding obtained directly by

headquarters (cross-border funding). In particular, banks reduced cross-border funding

from unrelated banks � e.g. those that are not part of the same banking group � and from

non-bank entities. At the same time, they increased intragroup cross-border liabilities in

an attempt to make more e�cient use of their internal capital markets. Crucially, these

changes are long-run phenomena, re�ecting a shift in the funding model of banks.

The remainder of this paper is organised as follows. Section 2 provides an overview

of the literature. We discuss business models of global banking (Section 2.1) and the

determinants of international bank funding (Section 2.2). Section 3 presents the data,

while Section 4 discusses the empirical methodology. Section 5 describes the empirical

results and robustness checks. The last section concludes.
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3.2 Literature review on global banking and its sources

of funding

3.2.1 Business models of global banking

Business models in global banking are generally distinguished between multinational and

international banking (McCauley et al., 2010; Gambacorta and Van Rixtel, 2013)2. Multi-

national banks maintain sizeable foreign branches and subsidiaries in multiple jurisdic-

tions, matching largely local assets and liabilities. In contrast, international banks conduct

cross-border business predominantly from the country where they are headquartered or

from international �nancial centres3.

Banks also di�er in the degree to which they manage their funding in a centralised or

decentralised fashion (CGFS, 2010b). The centralised model involves the use of cross-

border funding sources managed from the banks' headquarters or their o�ces in major

�nancial centres. These include the use of their internal capital markets (intragroup or

inter-o�ce funding), cross-border borrowing from other banks in international interbank

markets (interbank funding) and cross-border funds obtained from non-banks, such as

international retail deposits or debt issued in global capital markets. Internal capital

markets are important funding channels for large and globally active banks and play an

important role in their international management of liquidity by adjusting funding �ows

between the parent banks and a�liates overseas (Cetorelli and Goldberg, 2012a and 2012b;

Buch and Goldberg, 2015; De Haas and Van Lelyveld, 2010). At the same time, unlike in

previous crises, research suggests that parent banks were unable to support their foreign

a�liates during the great �nancial crisis (De Haas and Van Lelyveld, 2014). Di�erent

centrally managed international funding sources may also adjust di�erently in reaction

to episodes of severe market stress, such as for example cross-border intragroup funding

and cross-border interbank funding, i.e. cross-border funding obtained from unrelated

banks. Empirical evidence suggests that cross-border intragroup funding rises when global

risk increases, while cross-border funding obtained from unrelated banks displays the

opposite behaviour and is withdrawn during periods of elevated global risk (Reinhardt

and Riddiough, 2014).

The decentralised funding model is based on banks funding their operations locally in

the foreign countries where they operate. This model is characterised by a high degree

of �nancial autonomy, in which every subsidiary raises �nancing under its own name and

2Another classi�cation of the organisation of global banking departs from the choice between branches
and subsidiaries. We do not discuss this. Dell'Ariccia and Marquez (2010) identify di�erent sources of
risk as important determinants of this choice when expanding into new (overseas) markets.

3Dietrich and Vollmer (2010) show that capital requirements may a�ect a bank's choice of organisa-
tional structure, i.e. the choice between the cross-border international or multinational models.
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according to its own credit rating (Merck et al, 2012). As a consequence, this model

makes it easier for markets to accurately assign and price the risk involved in the funding;

generally, the decentralised funding model displayed greater stability during the great

�nancial crisis than the centralised one. In fact, anecdotal evidence suggests that, since

the crisis, globally active banks have gradually increased their funding through local

sources in foreign markets where they operate (CGFS, 2010b).

In practice, global banking business models vary considerably across countries (McCauley

et al., 2010) and (2012); Gambacorta and Van Rixtel, 2013; Muñoz De La Peña and

Van Rixtel, 2015). Among the major banking systems, the Spanish one is the most pro-

nounced exponent of the �multinational and decentralised funding� model, especially in

their operations vis-à-vis the UK, US and emerging market economies. Spanish banks

conduct their foreign operations to these countries almost completely on a local basis,

relying on cross-border operations to only a minimal extent. Other examples of this busi-

ness model are the foreign operations of US banks vis-à-vis the UK and those of euro area

and UK banks vis-à-vis the US and emerging market economies. In contrast, Japanese

banks are a clear example of international banks, with centralised funding concentrated

on their headquarters or in international �nancial centres, which rely predominantly on

cross-border funding. In the case of Japanese banks, funding is mainly distributed to

o�ces across the globe through inter-o�ce transfers from their head o�ces in Japan.

The great �nancial crisis, and the subsequent euro area �nancial strains, impacted severely

upon the funding models employed in global banking. Since the onset of the crisis, global

banking has retreated signi�cantly4, as evidenced by a sharp decline particularly in cross-

border positions, most notably in cross-border interbank funding markets (CGFS, 2010a;

Garcì-Luna and Van Rixtel, 2014). In contrast, local exposures overseas have remained

much more stable. While cross-border funding has declined for most major banking

systems since the �rst quarter of 2008, cross-border operations fell the most markedly for

euro area banks (Avdjiev et al., 2012). The euro area �nancial turmoil put additional

pressure on these banks to intensify their deleveraging, as access to short- and longer-

term wholesale funding markets became strained (again) and regulators imposed new

capitalisation targets (BIS, 2012; Van Rixtel and Gasperini, 2013). Overall, the shift

from cross-border toward local operations in global banking was triggered by the �nancial

crisis, but regulatory changes and weaknesses in bank balance sheets also contributed

signi�cantly (Goldberg and Gupta, 2013; IMF, 2015). The di�erent adjustment patterns

between changes in cross-border and local positions have been documented by several

studies (De Haas and Van Lelyveld, 2006; McCauley et al., 2012; Schnabl, 2012).

4A large body of research has concentrated on the explaining the drivers behind the sharp decline in
global banking and the increased �home bias� of banks (Caruana and Van Rixtel, 2012; Giannetti and
Laeven, 2012a and 2012b; De Haas and Van Horen, 2013; Van Rijckeghem and Weder di Mauro, 2014;
Bremus and Fratzscher, 2015).
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The importance of the multinational model with decentralised funding increased especially

with respect to operations vis-a-vis the UK, with the local UK operations of euro area, US

and Japanese banks all increasing. Some of these changes may be explained by strategic

responses to the great �nancial crisis, such as moves by foreign banks to acquire British

banks that had been bailed out by the UK government (e.g. banks headquartered abroad)

and by regulatory reform (Gambacorta and Van Rixtel, 2013).

3.2.2 Economic determinants of international bank funding

So far we have discussed the various drivers that could have determined a structural shift

in funding models. In this section, we analyse what are the main economic determinants

of funding �ows, distinguishing between pull and push factors. The distinction between

pull and push factors for capital �ows has been the dominant intellectual framework for

classifying drivers since the focus of academic inquiry shifted to the role of external factors

in the early 1990s. In particular, domestic economic performance, cost of funding, and

country risk indicators for the borrowing country stand out as important pull variables.

Similarly, mature economy interest rates and global risk aversion are unambiguously im-

portant push factors and have signi�cant explanatory power for capital �ows movements

(Avdjiev et al., 2017; Cerutti et al., 2015).

In this paper, we de�ne as borrowing country the country where the bank obtaining

foreign liabilities is headquartered; in contrast we de�ne as lending country the country

that provides the funding, which may be supplied by the banking system and other non-

banking sectors.

Among the �pull factors� we can consider domestic real output growth and the cost of

funding in the borrowing country. Both are indicators of aggregate demand shifts that

could in�uence bank activity. Moreover, the cost of funding in the borrowing country

could also indicate a relative convenience to tap funds abroad. For example, Van Rixtel

et al. (2015) show that cost considerations were a signi�cant driver of debt issuance

by European banks, especially in pre-crisis episodes. Hence, banks are expected to tap

foreign funding markets when interest rates in those markets are lower than those in their

home markets, in principle when hedged for exchange rate risk. Indeed, Blank and Buch

(2010) �nd that larger interest rate di�erentials between countries increase the foreign

liabilities of banks. Therefore, ceteris paribus, higher interest rates in the borrowing

country represent an incentive for banks to seek more funding abroad.

A third potential pull factor that explains banks' foreign liabilities is their equity capital.

Banks in the borrowing country can signal their strength by the amount of core (Tier

1) capital. Higher capital levels are associated with lower prices and higher levels of

uninsured liabilities (see, for example, Ellis and Flannery, 1992, Flannery and Sorescu,
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1996, Gambacorta and Shin, 2016). Hence, better capitalised banking systems should have

better access to international funding markets � we expect a positive relationship between

Tier 1 capital of banks in the borrowing country and their foreign liabilities. Along

these lines, Berger and Bouwman (2009, 2013) provide evidence of the �risk absorption�

hypothesis: larger and better capitalised banks have a greater capacity to absorb risk

and hence have better access to wholesale funding markets. In particular, Altunbas et

al. (2014) �nd that, other things being equal, banks with an equity-to-total assets ratio

larger than 1 percentage point have their expected default probability reduced by 0.4%.

Bank capital therefore reduces asymmetric information problems and increases banks'

capacity to tap funding in foreign markets. Following a similar line, Shin (2012) argues

that lending by banks and other �nancial intermediaries depends on their �balance sheet

capacity�. This capacity, in turn, depends on two things � the amount of bank capital

and the degree of �permitted leverage� as implied by the credit risk of the bank's portfolio

and the amount of capital that the bank keeps to meet that credit risk. Bank lending

expands to �ll up any spare balance sheet capacity when measured risks are low.

Among the �push factors� for banks' foreign liabilities, we consider global liquidity and

risk conditions. Especially in the post-crisis period, international capital �ows have been

particularly sensitive to the low interest rate environment, including unconventional mon-

etary policies. Avdjiev et al. (2017) proxy global liquidity conditions with the US federal

funds target rate. More precisely, they use a combination of the e�ective US Federal Funds

target rate prior to Q4 2008 and the Wu-Xia (2016) estimates of the shadow Federal Funds

rate from Q1 2009 onwards.

A second push factor to be considered is global risk aversion, as proxied by the VIX

calculated on the base of US implied stock market volatility. A higher value of the VIX is

typically associated with lower funding in wholesale funding markets by banks. This can

be driven both by demand (e.g. banks are more constrained in seeking funding in a higher-

risk environment) and supply (e.g. investors are more reluctant to provide funding in a

risky environment). Covitz et al. (2004) �nd that higher implied stock market volatility

is negatively associated with subordinated debt issuance by US banks. Camba-Mendez et

al. (2012) and Van Rixtel et al. (2015) also �nd a negative correlation between the VIX

and European banks' bond issuance5.

5The VIX plays a crucial role in investigations of the impact of risk on global �nancing �ows. Forbes
and Warnock (2012) show that a lower VIX is associated with a surge in capital �ows. Rey (2013) �nds
that capital in�ows are negatively correlated with the VIX even at a geographically disaggregated level,
and that this pattern holds even when conditioned by other global factors such as the real interest rate
and growth rate.
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3.3 Data

We use quarterly data on foreign liabilities from the BIS international banking statistics

(IBS). The IBS aggregate data on individual banks at the country level in di�erent ways,

resulting in four di�erent databases: locational by nationality, locational by residence,

consolidated on an immediate counterparty basis and consolidated on an ultimate risk

basis (see Annex for more details).

In particular, we employ the locational by nationality data and, when available, consol-

idated data on an immediate counterparty basis. The logic driving our choice is that

we want to distinguish between banking groups headquartered in di�erent countries (i.e.

nationality of reporting banks), as opposed to banking groups operating in di�erent coun-

tries. For example, we focus on US headquartered banks which (a) in the locational data

by nationality comprise US banks operating in the US and in other BIS locational report-

ing countries; (b) in the consolidated data comprise US banks operating in the US and

in all other countries around the globe. This concept di�ers from resident banks that do

business in the US. As both the locational and consolidated statistics follow a classi�ca-

tion of reporting banks based on their nationality, we can combine these two datasets.

At the same time, these statistics di�er in several ways, most importantly due to the fact

that intragroup positions are netted out and country coverage of banks' network is wider

in the consolidated statistics.

We gather data on the two subcomponents of foreign liabilities: local and cross-border

liabilities. Local liabilities in this context are de�ned as liabilities to a counterparty located

in the same country where bank's foreign a�liates book the position. Local positions are

reported both in foreign and local currencies. Local liabilities in foreign currencies include

liability positions vis-à-vis a counterparty located in the same country as the banking

o�ce, denominated in a currency other than the domestic currency of that country. We

obtain the data on these positions from the non-consolidated locational statistics but

exclude domestic liabilities in foreign currency, i.e. liabilities to the residents of the

parent country. Similarly, local liabilities in local currencies include liability positions vis-

à-vis a counterparty located in the same country as the reporting foreign bank a�liate,

denominated in the domestic currency of the country where the foreign o�ce of the bank is

located. We use data from the consolidated statistics on an immediate counterparty basis

for these positions and, hence, inter-o�ce positions are excluded. Thus, these data di�er

conceptually from those on local liabilities in foreign currencies, which include intragroup

positions. We believe this is acceptable, as local positions in local currencies vis-à-vis

related o�ces are very likely to be negligible. The main reason for this assumption is

that local inter-o�ce positions (or positions between related entities in the same country)

are captured only if the respective counterparties are owned by the same consolidated
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banking parent.

Cross-border liabilities, instead, are de�ned as liabilities to a counterparty located in

a country other than the country where the banking o�ce that books the position is

located6. Thus, local liabilities are held through branches and subsidiaries in foreign

countries (i.e. other countries than the country where the bank is headquartered), while

cross-border funding is gathered through inter-o�ce transfers and directly from the bank's

headquarters. We de�ne foreign liabilities as the sum of local and cross-border liabilities7.

Finally, we break down cross-border liabilities by lending sector, i.e. banks and non-banks.

Moreover, we break down cross-border liabilities obtained from banks into inter-o�ce

liabilities and liabilities from unrelated banks.

We obtain our economic determinants of bank liabilities from Datastream and Bankscope.

Having a push-pull model in mind, we gather data on country-speci�c (real GDP, three-

month interbank rate, Tier 1 capital requirements) and global variables (VIX and Fed

funds rate). In particular, we obtain yearly total assets and Tier 1 capital of the major

banks based in each country from Bankscope. We interpolate these data to a quarterly

frequency by using the total assets of banks operating in a given country as an indicator

(Denton, 1971). These data are available quarterly and are published by the national

central banks, as well as gathered by the BIS. Moreover, we use e�ective Fed funds rates

until 2008:Q4 and Wu and Xia's (2016) shadow rates from 2009:Q1 to 2013:Q4.

Our sample includes 12 advanced economies (Belgium, Canada, France, Germany, Italy,

Japan, the Netherlands, Spain, Sweden, Switzerland, the UK and the US for the period

2000:Q1 � 2013:Q4. Figure 3.2, left panel, gives an idea of the importance of foreign

liabilities in global banks' balance sheets. It shows the ratio of foreign liabilities to total

liabilities over time for the median of the sample, as well as for the 25th and 75th per-

centiles. Foreign liabilities represent a large percentage of the liabilities held by global

banks, roughly 50%. Moreover, this proportion increased over time before the great �-

nancial crisis and it has steadily been reverting to pre-crisis levels afterwards, with the

exception of a few quarters during the height of the Eurozone crisis.

Table 3.1 shows some descriptive statistics for the pooled data. It includes the di�erent

types of foreign liability used in the analysis (expressed in US dollars), as well as country-

speci�c and global determinants.

Table 3.2 shows the Maddala and Wu (1999) and Pesaran (2007) tests for the presence

of unit roots in panel time series. Both tests are valid under the null hypothesis of non-

stationarity of the series. The main di�erence between the two is that the Pesaran test

6Cross-border liabilities include foreign a�liates' liabilities to the parent country.
7Foreign liabilities, as de�ned by the BIS IBS Guidelines, exclude foreign a�liates' liabilities to parent

country. However, we include them in our measure of cross-border �ows and we call the total of local
and cross-border liabilities �foreign liabilities�.
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allows for cross-sectional correlation among the panel units. Both tests show that all the

balance sheet variables that we consider have a unit root. The results of Table 3.2 are

obtained with one lag, and no trend in the ADF regressions used to construct the test

statistics, but they are robust to the inclusion of a deterministic trend and of more lags.

3.4 Methodology

Exploiting the non-stationary nature of the data, we divide the analysis into a long-

run and a short-run perspective using a panel vector error correction model (VECM).

The long-run analysis captures banks' equilibrium business models and we will look for

endogenous breaks in them. The short run captures the economic determinants of any

(temporary) shifts away from the equilibrium business model, as well as the adjustment

dynamics.

3.4.1 Long-run analysis

We capture business models in foreign funding as the equilibrium percentage of foreign

liabilities that banks obtain locally as opposed to cross-border, as well as the equilibrium

lender breakdown of cross-border liabilities. We consider the following balance sheet

identity:

FLi,t = LLi,t +XBLi,t (3.1)

where FL stands for foreign liabilities, LL for local liabilities and XBL for cross-border

liabilities; the su�x i denotes the borrowing country. XBL can be further decomposed in

the following way:

XBLi,t = XBLb,reli,t +XBLb,unreli,t +XBLb,CBi,t +XBLnbi,t (3.2)

where XBLb is cross-border liabilities acquired from banks (related - XBLb,rel, unrelated

- XBLb,unrel or the central bank - XBLb,CB), while XBLnb is cross-border liabilities

acquired from non-banks. By construction, for every country i and in every quarter t,

local liabilities and cross-border liabilities must sum up to the total amount of foreign

liabilities that banks hold.

If banks targeted �xed long-run proportions of local and cross-border liabilities, then we

could log-linearize the balance sheet identity in (3.1) around those long-run proportions.

We follow Koch (2014) and, for the moment, we assume that this is the case. We will

be able to con�rm this in the results section, by using cointegration tests. Di�erentiating
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the equation above and dividing both sides by the steady-state value of foreign liabilities

yields (or FLSSi ):
dFLi,t
FLSSi

=
1

FLSSi
(dLLi,t + dXBLi,t) (3.3)

We multiply and divide local liabilities by its steady state value and we do the same for

cross-border liabilities to obtain:

dFLi,t
FLSSi

=
LLSSi
FLSSi

dLLi,t
LLSSt

+
XBLSSi
FLSSi

dXBLi,t
XBL

(3.4)

In the neighbourhood of a steady state, we can write the above di�erentials as di�erences

between the variable at time t and the steady state so that, for instance, the left-hand

side will read:
FLi,t−FLSSi

FLSSi
or

FLi,t
FLSSi

− 1. Exploiting the fact that, in a neighbourhood of 1,

x-1≈log(x), we can �nally write the log-linearised version of the balance sheet identity in

(3.1) as follows, using lower-case letters to denote logarithms:

fli,t = gi + αlilli,t + αxbi xbli,t + vi,t (3.5)

where αli is the long-run ratio of local liabilities to foreign liabilities, αxbi is the long-run

ratio of cross-border liabilities to foreign liabilities, gi is a constant and formally equal to

flSSi − αlillSSi + αxbi xbl
SS
i andvi,t is a random deviation from the long-run ratios in period

t.

In order to make the analysis feasible, we further assume homogeneity in the long-run

ratios, while allowing for heterogeneous �xed e�ects. The resulting long-run equation we

aim to test is:

fli,t = gi + αllli,t + αxbxbli,t + vi,t (3.6)

This equation captures the equilibrium proportion of local and cross-border liabilities in

banks' balance sheets. We can extend the analysis using the breakdown of cross-border

liabilities in equation (3.2), thus obtaining a more complete relationship:

fli,t = gi + αllli,t + αxb,b,relxblb,reli,t (3.7)

+ αxb,b,unrelxblb,unreli,t + αxb,b,CBxblb,CBi,t + αxb,nbxblnbi,t + vi,t

The next step is to verify the possible presence of structural breaks in this long-run

relationship. Following Koch (2014), we proceed as follows: a) we test for the possible

presence of a long-run relationship among the variables in equation (7); b) we look for the

presence of an endogenous break in the long-run relationship; c) we estimate the long-run

relationship with the break found above; d) we run cointegration tests using the sample

up to the break and after the break, in order to con�rm the presence of cointegration.
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In order to test for the presence of an endogenous break in the long-run relationship �

point b) above � we employ the tools developed in Bai (1994, 1997), Kurozumi (2002), and

Carrion-i-Silvestre and Sansó (2006), and used by Koch (2014) in the context of long-run

balance sheet ratios. Furthermore, we use dynamic OLS (Stock and Watson, 1993) to

alleviate short-sample bias concerns.

For each date T in our sample, we estimate the following long-run equation:

fli,t = gi + αllli,t + αxbxbli,t (3.8)

+ I(t ≥ T )
(
κ+ φllli,t + φxbxbli,t

)
+

3∑
s=−3

θls∆lli,t−s +
3∑

s=−3

θxbs ∆xbli,t−s + vi,t

where xblit = (xblb,reli,t xblb,unreli,t xblb,CBi,t xblnbi,t)
′ and I(t≥T) is an indicator function that

takes the value of 1 when t≥T and 0 otherwise. For each T we can compute the sum of

squared residuals of the regression in order to derive a sequence SSRT . The most likely

candidate for the break is given by:

Tbreak = argminTSSRT (3.9)

We then estimate the long-run equation (3.8) using the break date found in (3.9) and we

use a Wald test on κ, ϕl and ϕxb to determine whether the break is statistically signi�cant.

Finding evidence in favour of cointegration justi�es the view that banks have well-de�ned

international funding models and that they do target long-run proportions of local and

cross-border liabilities. Pedroni (1999) proposes di�erent statistics for testing for the

presence of cointegration in a panel setting. Of these statistics, some are based on pooling

along the �within� (panel) dimension and some are based on pooling along the �between�

(group) dimension. All test for the presence of a unit root in the regression residuals. The

statistics have di�erent small-sample behaviour, but all have an asymptotically standard

normal distribution under the null hypothesis of no cointegration.

3.4.2 Short-run analysis

Despite the long-run relationship between local and cross-border liabilities, banks' foreign

funding mix could also be in�uenced by short-term determinants. We seek to detect the

characteristics of the adjustment dynamics of the shocks to these determinants.

For each breakdown, we have two long-run equilibria, one for each of the pre- and post-

break subsamples. We follow Koch (2014) in selecting the second breakdown because it
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o�ers a �ner distinction of cross-border liabilities, and hence richer adjustment dynamics.

In particular, we select the post-break period as 2007:Q2 � 2013:Q4.

Then we follow Beckmann et al. (2011) and test whether an economic determinant x

(characterised by a unit root process) is weakly exogenous with respect to the cointegrating

relationship found above. To do so, we regress each economic determinant x in �rst

di�erences on the lagged cointegrating relationship with �xed e�ects:

∆xi,t = cxi + ηxi CointResidi,t−1 + ζi,t (3.10)

For each variable x, �nding an insigni�cant ηx means that we cannot reject the null

hypothesis that x is weakly exogenous. Second, we set up a conditional panel VECM

(Jacobs and Wallis, 2010) as follows:

∆yi,t = γi + λCointResidi,t−1 +

p∑
s=0

Ψs∆xi,t−s +

p−1∑
s=1

Πs∆yi,t−s + εi,t (3.11)

where ∆yi,t = (fli,t lli,t xbl
b,rel
i,t xblb,unreli,t xblb,CBi,t xblnbi,t)

′ is the vector of the endogenous

variables and ∆xi,t−s is the vector of the weakly exogenous economic determinants. γi is a

country-speci�c constant, λ is a vector of speeds of adjustment, Ψs are matrices containing

the short-term e�ects of a change to x on the endogenous variables and Πs are matrices

containing the dynamics of the endogenous variables. p− 1 is the optimal lag length, as

determined by the appropriate information criteria.

In our main speci�cation we assume that the heterogeneity of the panel is entirely captured

by �xed e�ects. This means that we allow �xed e�ects both in the long-run relationship

and in the VECM representation of the system, but we always assume (for the sake of

econometric tractability) homogeneous slopes across countries. However, we also conduct

a robustness estimation where we allow the slopes to be heterogeneous, using a mean

group estimator (Pesaran and Smith, 1995).

3.5 Empirical results

3.5.1 Long-run analysis: business models and structural change

Figure 3.2, right panel, shows the sequence of SSR from the estimation of equation (3.8)

for di�erent possible break points T, starting in 2001:Q1 and until the end of the sample.

The sequence of SSR has a sharp trough in 2007:Q2 and provides strong evidence in favour

of the presence of a structural break in the initial period of the great �nancial crisis. In
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order to test whether there is indeed a break, and to assess the e�ect of the break on the

variables involved, we estimate long-run equation (3.8) with a break dummy in 2007:Q2.

Table 3.3 shows the equilibrium proportions of the components of foreign liabilities, as

well as the post-break increases or decreases. The �rst column considers a simpli�ed

version of the model that does not disentangle the various components of cross-border

liabilities. After the break, the equilibrium proportion of foreign liabilities that banks

get through local funding increases by more than 5 percentage points, at the expense of

cross-border funding. This �nding is in line with the presence of a structural change in

equilibrium business models of bank funding in line with the literature reviewed in Section

2. This result is important as it identi�es such a structural break in a more formal way,

as an equilibrium phenomenon. What we detect is that the reduction in cross-border

liabilities relative to local ones seems not to be a temporary phenomenon, but more the

e�ect of a readjustment towards a new equilibrium. Moreover, we are able to identify the

structural break endogenously. Interestingly, our result indicates that the break occurred

prior to the default of Lehman Brothers and the announcement of the Basel III reforms. It

was probably reinforced by such events and the discussion or implementation of regulatory

reforms.

In the second column of Table 3.3, we use the breakdown between the di�erent compo-

nents of cross-border liabilities to get further insight into the mechanism of adjustment

towards the new funding business model equilibrium. Banking groups increased liabilities

booked through branches and subsidiaries abroad at the expense of cross-border liabil-

ities (i.e. funding acquired directly from headquarters) following a precise pattern. In

particular, headquarters reduced borrowing from external cross-border sources in favour

of internal ones, with the exception of liabilities vis-à-vis central banks. The proportion of

cross-border liabilities from related banks over foreign liabilities increased by 2.7%, while

cross-border liabilities from unrelated banks and from non-banks decreased by 3.7% and

5.7%, respectively. Cross-border liabilities vis-à-vis central banks also increased by 2.9%.

It is worth remembering that these are absolute increases of ratios. For instance, cross-

border liabilities from related banks were 24.7% of foreign liabilities before the break.

They increase by 2.7% after the crisis; hence, they now represent 27.4% of foreign liabil-

ities. These results show that banks adjusted to a new equilibrium foreign funding mix

after the crisis. They now rely more on intragroup transfers and on transfers from the

central bank and less on private sector external sources. The results do not hinge upon

the assumption of homogeneous slopes. In the last column of Table 3.3 we use a mean

group estimator that allows the coe�cients of the regression to be heterogeneous among

the di�erent countries. These results are qualitatively similar to those obtained in column

II where the slopes are, instead, assumed homogeneous.

So far, we just have postulated that foreign liabilities and their components in Breakdowns
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I and II are cointegrated. Having identi�ed the break, we are in a position to test for

the presence of a long-run relationship between foreign funding components by using the

sample up to the break (pre-crisis period) and the sample after the break (crisis period).

Table 3.4 shows the p-values under the null hypothesis of no cointegration of the tests in

the four di�erent cases. The results always support the presence of cointegration among

the variables if one considers the two di�erent period separately. These results suggest

that banks do indeed target long-run business models in term of speci�c ratios of local

and cross-border liabilities and in terms of ratios of cross-border liabilities gathered from

di�erent lenders. However, this long run relationship was subject to a structural break in

2007:Q2.

3.5.2 Short-run dynamics and economic determinants

In this section, we evaluate the adjustment dynamics to the equilibrium found in Section

5.1. We consider a number of economic determinants and we evaluate whether they are

weakly exogenous to the long-run equilibrium. If they are, we can assess their short-run

e�ects on foreign liabilities and their components.

Keeping in mind the literature on push and pull factors of international capital �ows,

we consider both country-speci�c and global determinants. The country-speci�c deter-

minants are: borrowing -country real GDP, the short-term interest rate and banks' Tier

1 capital. The global determinants are global volatility, proxied by the VIX, and global

liquidity, proxied by the US monetary policy stance. As for the latter, we use the e�ec-

tive Fed funds rate until 2008:Q4 and Wu and Xia's (2016) shadow rate from 2009:Q1 to

2013:Q4.

Table 3.5 shows the results of the tests for weak exogeneity of each of the variables

with respect to the long-run relationship, estimated from 2007:Q2 to 2013:Q4. We run

regressions (3.10) for each of the economic variables and report the coe�cient estimates

for ηx, together with their standard errors (in brackets).

Short-term interest rates, Tier 1 capital and US monetary policy are weakly exogenous

to our cointegrating relationship. This allows us to include them in a conditional VECM

and get consistent estimates of the short-run e�ects of changes in these determinants on

changes to the endogenous variables, i.e. foreign liabilities and their components. The

other two variables (changes in real GDP and VIX) cannot be included as they in�uence

the cointegrating vector.

Before estimating the VECM, we need to determine the optimal lag length. We follow

Ltkepohl and Kr�'atzig (2004) who show that Hannan and Quinn's information criterion

(HQIC) and Schwarz's Bayesian information criterion (SBIC) are preferred to other sta-

tistical methods in computing the optimal lag length. We compute these information
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criteria for each of the cross-sectional units and we �nd that the optimal lag length is 1

for all the countries and according to both information criteria, with the single exception

of the HQIC for the UK. Therefore, we estimate the following conditional VECM:

∆yi,t = γi + λCointResidi,t−1 + Ψ∆xi,t + εi,t (3.12)

Table 3.6 contains the estimation results. Each of the weakly exogenous economic deter-

minants has a signi�cant short-run e�ect on foreign liabilities or one of their components.

An increase in a borrowing country's short-term rates is associated with a short-term

increase in foreign liabilities and their components. An increase in regulatory capital in

banks headquartered in the borrowing country is also associated with an increase in their

foreign liabilities (and respective components). This result is consistent with Gambacorta

and Shin (2016), who �nd that an increase in bank capital is associated with an increase in

debt funding. As strongly capitalised banks are deemed more trustworthy by providers of

funding, they can increase their liabilities, including foreign liabilities, to a greater extent

than weakly capitalised banks can. Finally, US monetary policy has a negative e�ect on

foreign liabilities through its e�ect on cross-border liabilities gathered from related banks

and from non-banks. The negative e�ect of a reduction in global liquidity (proxied by a

tightening of the US monetary policy stance) on cross-border �ows is a recurring �nding

in the literature (Avdjiev et al., 2017). A hike in global rates makes funding costlier,

leading to deleveraging and a corresponding decrease in bank lending.

The adjustment dynamics to an exogenous shock are captured by the coe�cients of the

lagged cointegrating relationship (i.e. the loading coe�cient). The system is able to return

to the steady state after an exogenous shock when these coe�cients are negative and

smaller than one in absolute value. The loadings are signi�cant for total foreign liabilities

and for cross-border liabilities acquired from unrelated banks, from central banks and

from non-banks. Cross-border operations can be adjusted easily and quickly from the

bank's headquarters or its o�ces in international �nancial centres, while the development

of local operations in foreign countries requires a long-term commitment to recover the

high start-up costs. Hence, cross-border liabilities play the role of an adjustment channel.

In particular, banks adjust cross-border liabilities booked externally in response to a

shock, while keeping intragroup transfers �xed. The adjustment to an exogenous shock

is completed on average in about �ve quarters.

3.6 Conclusions

This paper studies the business models that banks follow to obtain funding abroad. In

particular, we analyse the existence of a long-run relationship and test whether such
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a relationship has been subject to a structural break during the great �nancial crisis.

We document that banks seem to target �xed ratios for cross-border and local liabilities

with respect to the total amount of funding that they get abroad. We show that banks

changed their equilibrium funding models following the �rst episodes of turbulence in the

interbank market (after 2007:Q2). In their post-break business model, banks use less

cross-border liabilities and tap funds abroad using more actively their subsidiaries and

branches, as well as intero�ce accounts within the same banking group. Finally, we study

the adjustment dynamics of the equilibrium and the short-term e�ects of several weakly

exogenous economic determinants. We �nd that banks adjust to shocks by changing their

cross-border liabilities vis-à-vis unrelated banks and non-banks while keeping their local

liabilities �xed. Country-speci�c variables such as short-term rates, the amount of Tier

1 capital held by banks, as well as global liquidity, have a signi�cant short-term e�ect on

the amount of foreign liabilities held by banks and most of their components.

All in all, we provide empirical support for the adjustment in banks' international funding

models in reaction to the �rst signs of severe dislocations in global interbank �nancial

markets in the summer of 2007. Our results add to those in other studies supporting the

view that cross-border interbank funding � i.e. funding from unrelated banks � is the main

adjustment channel in times of heighted global risk. They also provide a �rst detailed

statistical analysis of the changes in international bank funding patterns in relation to the

great �nancial crisis, including the relative shift from cross-border toward local operations.
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Table 3.1: Descriptive statistics
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Table 3.2: Unit root tests
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Table 3.3: Long-run relationships in bank funding models
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Table 3.4: Cointegration tests
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Table 3.5: Tests for weak exogeneity from the cointegrating vector

Tesi di dottorato "Essays on International Finance"
di SCHIAFFI STEFANO
discussa presso Università Commerciale Luigi Bocconi-Milano nell'anno 2018
La tesi è tutelata dalla normativa sul diritto d'autore(Legge 22 aprile 1941, n.633 e successive integrazioni e modifiche).
Sono comunque fatti salvi i diritti dell'università Commerciale Luigi Bocconi di riproduzione per scopi di ricerca e didattici, con citazione della fonte.



156

Table 3.6: VECM estimates of λ and Ψ
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Figure 3.1: Foreign liabilities and their components
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Figure 3.2: Bank funding composition and structural break
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