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Abstract
We …nd that the lending behavior of global banks’subsidiaries throughout the world
is more closely related to local macroeconomic conditions and their …nancial conditions
than to those of their owner-speci…c counterparts. This inference is drawn from a
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Using this database, we identify ownership structures and incorporate them into a
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Introduction

Most of the discussion on the main determinants of global banking in the post-crisis period
has focused on global drivers (also known as push factors) of cross-border bank lending
‡ows. Those factors undoubtedly played a major role in the cross-country transmission of
the …nancial crisis and the policy responses that it triggered. Nevertheless, the existing
evidence does not make it clear whether these factors are more important than local drivers
(i.e., “pull”factors), which are also a signi…cant determinant of global bank ‡ows according
to empirical …ndings (Koepke, 2015; Cerutti et al., 2017a). Furthermore, in studies that
examine the lending behavior of global banks, hereafter internationally-active banks (IABs),
much of the focus has been on cross-border lending as opposed to local lending of IABs
through their foreign subsidiaries (Bruno and Shin, 2015a,b; Cerutti et al., 2017b). The
distinction between the two types of lending is important since the latter tends to be much
more stable, growing less rapidly during expansions and contracting less sharply during
retrenchments (Allen et al., 2011; Cecchetti et al., 2010; Cerutti and Claessens, 2016) and
it has become a more important form of lending in the past two decades as illustrated in
Figure 1.1
In this paper we compare the relative importance of push and pull factors for the local (as
opposed to cross-border) lending of IAB. Doing so allows us to gain insights into why IABs
increase/decrease their presence across countries through their subsidiaries. This is a pressing
issue at the moment as IABs have extensive global networks and account for a high share of
total domestic credit in a very large number of countries. Thus, any inferences for …nancial
stability drawn without considering the decision making processes of these institutions would
be incomplete.
In our analysis, we focus on owner-speci…c (IAB-speci…c) and host-speci…c (local subsidiary and host nation-speci…c) factors as the source of push and pull e¤ects, respectively.
1

The 2008 Global Financial Crisis provided another vivid example of this disparity (see, Avdjiev et al.,
2012; Fender and McGuire, 2010; Ongena et al., 2015).
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This particular de…nition of push and pull e¤ects allows us to compare the independent
e¤ects of the two factors as we describe below. We should note that the term “push e¤ects”
is also used to describe the e¤ects of systematic shocks such as global risk aversion and U.S.
monetary policy shocks on IAB lending. In addition to capturing the idiosyncratic e¤ects of
these shocks on IAB lending, our de…nition of push factors further allows us to account for
any relative deterioration/improvement in the …nancial condition of banks. Despite potential
di¤erences in interpretation, we often refer to our host and owner-speci…c determinants of
IAB lending as pull and push factors, respectively, to simplify terminology.
Our main conclusion is that pull factors are more important for the local lending of
IABs than push factors. The biggest hurdle on the path to making this comparison is
the independent identi…cation of the two factors. Put simply, are IABs lending more in
a given country because their own …nancial conditions are better or is the higher level of
lending explained by local factors? While both mechanisms are potentially at play, what are
their independent e¤ects? To answer these questions, we use a unique methodology that is
centered on the relative local lending behavior of IABs’subsidiaries.
To identify pull e¤ects, we compare the lending behavior of subsidiaries a¢ liated with
the same parent IAB. By so doing, we are able to suppress any IAB-speci…c factors (or
any other push shock transmitted through IABs) that may symmetrically a¤ect subsidiaries’
lending decisions. Throughout the paper, we use two sets of pull factors associated with local
lending: (i) macroeconomic variables that gauge the local cost of funding and the strength
of borrowers’ balance sheets and (ii) indicators of local subsidiaries’ …nancial health. To
visualize how we execute this identi…cation strategy, assume that a German IAB g has
a subsidiary g b in Brazil and that the balance sheets of Brazilian borrowers are getting
stronger due to an economic expansion, which is not observed in the other countries where
g has subsidiaries. A comparison of the lending behavior of g b with its sister subsidiaries in
other countries then allows us to determine the e¤ects of the expansion on local lending that
are independent of IAB related (push) factors. A similar illustration can be made by using
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the …nancial condition of subsidiary g b .2
To identify the independent e¤ects of push factors, we reverse our methodology and
compare the lending behavior of subsidiaries that are located in the same country, but have
di¤erent parent IAB. Push factors here similarly fall under the two main (bank-speci…c and
macroeconomic) categories mentioned above. This time, however, these factors describe
the …nancial conditions of the IABs and the macroeconomic conditions in the country in
which they are headquartered. Continuing with our hypothetical illustration, now assume
that a US IAB, u, also lends in Brazil through its subsidiary ub . Suppose that IAB u is
experiencing a deterioration in the quality of its assets while IAB g is not. By comparing the
lending behavior of ub and g b , our methodology neutralizes any symmetric e¤ects that local
conditions may have on the subsidiaries’lending when measuring the impact of the decline
in the asset quality of IAB u. As a part of this methodology, we also control for various
subsidiary-speci…c variables to hone in on the IAB related push factors.
The two distinct contributions of this paper are the investigation of the local lending
behavior of global banks and the utilization of bank-level data in doing so. The existing
literature primarily uses aggregate (country-level) data to distinguish just among borrowing
(but not lending) countries and focuses on cross-country capital ‡ows. The few papers that
also distinguish among lenders (Avdjiev and Takáts, 2016; Aysun and Hepp, 2016; Cerutti
and Claessens, 2016) have done so at the lending country (i.e. national banking system)
level and have used cross-country data to do so (e.g. Fratzscher, 2012 and Houston et al.,
2012).3 By contrast, we use bank-level data which allows us to control for heterogeneity
2

We should also mention that by measuring and comparing the growth rate of macroeconomic variables
and …nancial ratios over time we are also suppressing any relatively time-invariant institutional factor that
may a¤ect the level of lending (but not the growth rate of lending). The regulatory asymmetries that explain
the relative level of international bank ‡ows in Houston et al. (2012), for example, are very stable over time
compared to the …nancial and macroeconomic variables that we use in our analysis.
3
Fratzscher (2012) compares the relative importance of push versus pull factors in driving net capital
‡ows. His analysis di¤ers along a couple of important dimensions from ours. First, he studies aggregate
capital ‡ows in general, whereas we focus on bank lending in particular. Second, he examines cross-border
‡ows, while we study local lending by foreign banks. Houston et al. (2012) also account for both pull and
push factors of international banking ‡ows. Their approach is distinctly di¤erent from ours. First, like
Fratzscher (2012), they use country-level (and not bank-level) data. Second, they exclusively focus on the
e¤ects of the level of regulations on the level of banking ‡ows (while we focus on relative growth rates of
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among lending banks, even if they have the same nationality. The bank-level …nancial
data are obtained from the Bureau van Dijk Bankscope database. We use this database
also to infer the ultimate owners of global bank subsidiaries and focus on the local lending
behavior of these institutions. The …nancial variables for both subsidiaries and owners are
from the consolidated statements compiled by Bankscope. In our dataset, these variables
are at the annual frequency (1995 to 2014) and they allow us to directly account for owner
and subsidiary-speci…c factors that may be a¤ecting lending. Our dataset consists of 275
owner/subsidiary country pairs that include both advanced and developing economies.
There are two missing components of the lending data in Bankscope that complicate
our analysis: the currency composition of loans and the share of cross border lending are
not reported. The …rst de…ciency makes it hard to determine whether changes in lending
are due to pull factors or simply due to currency ‡uctuations. For example, if a subsidiary
lends only in euros while all of its sisters lend in US dollars, a euro appreciation would result
in a mechanical increase in the former subsidiary’s lending reported in the data, which is
expressed in US dollars for every bank in our dataset, even if its actual lending expressed in
euros remains the same. A similar mismeasurement of pull e¤ects could occur if a subsidiary’s
loans are mostly cross-border rather than local. To deal with these issues, we incorporate
the BIS locational banking statistics (LBS) and the BIS consolidated banking statistics
(CBS) into our analysis. Using the LBS and CBS, we extract the currency composition of
local lending and the share of cross-border lending for each (subsidiary/owner) country pair.
We then apply these breakdowns to our bank-level panel to obtain exchange rate adjusted
loan growth rates and to account for cross-border lending. This aspect of our analysis is
necessary for an accurate comparison of push and pull factors across countries. To the best
of our knowledge, it has not been implemented at the bank-level before. We should point out
here that while restricting our dataset with country-level data would be problematic if the
number of banks were large, the country pairs in our sample typically have a small number
variables). Third, they use BIS data on banks’ foreign (cross-border plus local) lending. By contrast, we
focus exclusively on local lending.
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of banks (with a sample average of 3.89 and a sample median of 2). Furthermore, restricting
our sample to country pairs with a small number of banks does not change our conclusions.
Using a di¤erence general method of moments (GMM) dynamic panel estimator, we …nd
that the variables capturing macroeconomic conditions and borrowing costs in the countries
where the subsidiaries of IABs are located (pull factors) are more important determinants of
local lending than the corresponding variables for the countries in which their parent IABs
are headquartered (push factors). Our results also suggest that the sensitivity of lending to
pull factors is economically meaningful.
Turning to …nancial variables, while we do not observe a large disparity between the
statistical signi…cance of pull and push factors, we …nd that the economic signi…cance of the
former is considerably greater than that of the latter. The …nancial variables that we use
constitute the entire population of the …nancial ratios in Bankscope. They are classi…ed under
four groups of ratios which measure (i) capital adequacy, (ii) asset quality, (iii) performance
and (iv) liquidity. Our results show that subsidiary lending is signi…cantly related to the
liquidity of the subsidiaries (the pull factor). For the remaining three categories, there is no
clear di¤erence between the statistical signi…cance of owner and subsidiary ratios (the push
and pull factors, respectively). Our descriptive statistics suggest that it may be misleading
to use statistical signi…cance to draw conclusions about (relative) economic signi…cance as
the host nation-speci…c macroeconomic variables and subsidiary-speci…c ratios in our dataset
tend to have considerably larger standard deviations than lending nation and owner speci…c
variables. To account for this disparity, we standardize our main independent variables so
that their coe¢ cients represent the lending responses to a one-standard-deviation change in
the independent variable. We …nd that the subsidiaries’ …nancial ratios, measured in this
way, are more important determinants of their lending than their owners’ratios.
In addition to being based on a large set of macroeconomic and …nancial variables, our
results are also robust to a variety of additional tests. Our key conclusion that pull factors
are more important remains unchanged after all of the following robustness checks: using
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two alternative ways of controlling for cross-border lending, accounting for the number of
banks, accounting for lending market shares, allowing for an interaction between pull and
push factors, using alternative methodologies to account for mergers and acquisitions (M&A)
and accounting for capital controls and lending shares.
As indicated in Obstfeld (2012), it has become very di¢ cult to associate cross-country
capital ‡ows with trade imbalances and to ignore the role that global banks play in driving
these ‡ows. This view has materialized in a majority of research in the …eld of international macroeconomics ensuing the 2008 …nancial crisis. For example, Alpanda and Aysun
(2014),Gertler and Karadi (2011), Kollmann (2013), Kollmann et al. (2011) and Meh and
Moran (2010) have incorporated global banks in open economy models to investigate how
global shocks are transmitted to local economies through global banks.4 We approach the
subject from a di¤erent angle. Instead of assessing the e¤ects of global banking on business
cycles, we try to understand the ebbs and ‡ows of global bank lending in host nations. This
agenda is closer to research in international …nance, such as Cetorelli and Goldberg (2012a,
2012b), Bruno and Shin (2015a), Buch et al. (2016), Rey (2015), Schnabl (2012), Shin
(2012), and Amiti et al (2017), which reveals a strong cross-country transmission of global
…nancial push shocks.5 In our paper we put an equal degree of emphasis on pull factors and
…nd that while some push factors are signi…cant determinants of global bank lending, pull
factors such as the …nancial condition of subsidiaries and local macroeconomic conditions
are more important.
As mentioned, the main di¢ culty we face is in identifying the independent e¤ects of pull
and push factors. This di¢ culty also explains the scarcity of research on pull e¤ects. The
4

Earlier work identi…es two e¤ects of global banks: support and substitution e¤ect. The evidence on
the relative strength of these e¤ects is mixed. While studies such as Buch (2000), Dahl et al. (2002), De
Haas and Van Lelyveld (2006), Goldberg (2002), Hernandez and Rudolph (1997), Jeanneau and Micu (2002),
Martinez Peria et al. (2002) and Morgan and Strahan (2004) …nd that the cross-country movement of global
banks’funds that depends on borrowers’balance sheets (the substitution e¤ect) destabilizes economies, De
Haas and Van Lelyveld (2010), Cetorelli and Goldberg (2012b), Crystal et al. (2002), Dages et al. (2000),
and Peek and Rosengren (2000) …nd that global banks shift funds across subsidiaries to support lending.
5
Forbes and Warnock (2012), Rey (2015), Miranda-Agrippino and Rey (2015), Cerutti et al. (2015)
examine the drivers of cross-border bank lending as one of several main components of global capital ‡ows.
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challenge here is to link borrower balance sheets with lending while controlling for any lenderspeci…c factors. A solution comes from a di¤erent line of work. Speci…cally, few studies in the
credit channel of monetary transmission literature either use loan level data to link terms of
lending, borrower and lender balance sheets directly (e.g. Aysun and Hepp, 2013; Jimenez et
al., 2009) or compare the state-level lending of subsidiaries with the same parent bank (e.g.
Ashcraft and Campello, 2007; Aysun and Hepp, 2011) to identify state-speci…c pull factors.6
While our approach is closer in spirit to the latter strategy, we compare balance sheets across
countries and use …nancial ratios of subsidiaries to identify pull factors. The second part of
our analysis, comparing the lending of subsidiaries that operate in the same country, but are
owned by di¤erent IABs, has not been used in the credit channel literature to the best of
our knowledge. It is also di¤erent from the prevalent methodology in the literature on push
factors. Speci…cally, while this methodology captures the direct impact of global …nancial
shocks on IAB lending, we focus on the relative lending behavior of banks and thus any
relative impact that global shocks may have on IABs’ a¢ liates. Doing so, weeds out any
pull e¤ects that may be impacting local lending coincidentally with push e¤ects.
There are two opposing international banking business models that could a¤ect the relative importance of pull and push factors as drivers of foreign subsidiaries’local lending. On
the one hand, there is empirical evidence of centralized decision-making (decisions made by
IABs) and its execution through internal capital markets (Buch et al., 2016; Campello, 2002;
Cetorelli and Goldberg, 2012a; De Haas and Lelyveldb, 2010; Houston et al., 1997). On the
other hand, there is also evidence of decentralized activity (e.g. autonomous country-speci…c
decision making, using local funding to …nance local lending, etc.) in global banking (see
for example, Avdjiev and Takáts, 2014; Fiechter et al., 2011; Fender and McGuire, 2010;
McGuire and von Peter, 2016). While we …nd evidence for the existence of both international banking business models, our results suggest that the latter may be more important
for local lending. Claessens (2017) and Fiechter et al. (2011) o¤er clues as to why decen6

While a direct way to identify pull e¤ects is to use a loan-level analysis, data are often limited/complex.
In Aysun and Hepp (2013) loans are often syndicated, thus severing the link between borrowers and lenders.
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tralized/regional banking has become more important recently.7

2

Identifying pull and push e¤ects

Our …rst step is to identify the ownership structures for the banks in our sample. Below,
we discuss how we proceed along this direction by using the Bankscope database. It is,
however, convenient at this point to mention that the owners in our sample are the 53
largest commercial bank holding companies that own subsidiaries throughout the world.
Our goal is to determine why and how the loans of these subsidiaries change over time.
In pursuing this goal, we face a major obstacle: while banks lend in di¤erent currencies,
their loans are reported only in local currency. Comparing the growth rate of these loans,
after converting them to a common currency (e.g., US dollar), does not give an accurate
picture of how active banks are in the lending market, as loans are not adjusted for currency
‡uctuations. Take, for example, a subsidiary lending a …xed amount of local currency in each
period in a given country. If there is an x percent appreciation of this country’s currency,
then looking at unadjusted …gures, one could inaccurately conclude that the subsidiary is x
percent more active in lending. While currency appreciation may be linked indirectly to the
loan demand that the bank faces, the unadjusted change in its loan growth rate is directly
linked to the currency appreciation. Adjusting for exchange rates is therefore a critical part
of our analysis, especially given that we are comparing banks’lending across countries.
To adjust for exchange rate ‡uctuations, we use BIS locational banking statistics (LBS),
7

First, following the …nancial crises of the 1990s, there has been a large degree of privatization in the
banking industry and higher level of brick and mortar foreign banking presence. Banks have also tapped into
the retail market both in terms of lending and funding, which has decreased the required level of support
from their parent IABs. In addition, local funding has also increased for subsidiaries, further detaching them
from their parents. Second, after the Global Financial Crisis (GFC), IABs have deleveraged their balance
sheets by decreasing their cross-border lending due to the stricter regulatory requirements. In the meantime,
their subsidiaries’lending has remained robust. Third, there has been a transition of bankruptcy resolution
from a universal system (where bankruptcy applies to the whole organizational structure of an IAB) to a
more territorial system, in which subsidiaries are insulated from the …nancial troubles of their parent. This
has decreased the level of scrutiny that subsidiary lending decisions would otherwise receive. Meanwhile,
there is evidence that asymmetric information and management practices have not played an important role
in driving decentralization in international banking, as there is common risk management practices and high
level of information sharing within a banking group.
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which contain the currency composition of loans available for each (lending/borrowing country) pair in our sample (see the next section for a detailed description). Let lij;t denote the
total end of period stock of loans, in US dollars, of subsidiary i that is owned by parent IAB
n
denote the
j (not necessarily located in the same country as bank i) at time t and let lij;t

amount of bank i loans, also in US dollars, that are extended in currency n so that

lij;t =

Z
X

n
lij;t

(1)

n=1

Here Z denotes the number of currencies that bank i lends in.8 After decomposing loans by
currency, we convert US dollar loans to the currency in which they were extended as
n;c
n
lij;t
= lij;t
=eeop
n;t

(2)

where eeop
n;t is the end of period exchange rate (expressed as US dollars per currency n) and
n;c
lij;t
are the loans extended and denominated in currency n. After applying this calculation
n;c
to each time period, we measure the change in bank i’s loans in currency n, dlij;t
, as

n;c
n;c
dlij;t
= lij;t

n;c
lij;t

1

(3)

n;c
Next we convert dlij;t
back to US dollars by multiplying it with the average exchange rate

during period t, denoted by ean;t . The exchange rate adjusted change in lending, dlij;t , and
the adjusted lending growth rate, lgij;t , are then computed as

dlij;t =

Z
X

n;c
ean;t dlij;t

(4)

n=1

lgij;t = log (lij;t

1

+ dlij;t )

8

log (lij;t 1 )

(5)

The BIS LBS data contains breakdowns for claims denominated in US dollars, euros, and yen. We
assume that, for each (host country/lending bank nationality) pair and at each point in time, the remaining
claims are distributed proportionately among the above three major currencies.
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This variable is then used to compute the dependent variable in our estimations.
Our second step is the identi…cation of factors that determine banks’lending behavior.
We categorize these factors under two groups: pull and push factors. When analyzing pull
factors, our focus is on the relative …nancial condition of the subsidiaries and the macroeconomic conditions of the country in which these subsidiaries lend. In identifying the e¤ects
of these factors, we control for owner-speci…c conditions by comparing the loan growth rate
of a subsidiary to the average loan growth of all the subsidiaries that its parent IAB owns
such that,
ldhij;t = lgij;t lgj;t

(6)

where ldhij;t represents the exchange rate adjusted loan growth rate of bank i that is owned
by IAB j relative to the average loan growth rate across all subsidiaries owned by IAB j.
This key feature of our analysis signals to us how closely attached the lending decisions of
banks are to their parent IAB. If, for example, …nancial conditions of IABs are the overriding
determinant of their subsidiaries’lending then we would not expect to …nd any relationship
between subsidiaries’lending and host speci…c factors. We test this hypothesis by estimating
the following model:

ldhij;t

=

2
X

h h
k ldij;t k

+

h
1 hf dij;t 1

+

M
X

h
m
m ofj;t 1

+ "hij;t

(7)

m=1

k=1

where hf dij;t is the host-speci…c factor that re‡ects either the …nancial conditions of the
subsidiary or the local macroeconomic conditions. In our estimations we use various macroeconomic and subsidiary-speci…c variables for hf dij;t and we similarly measure it relative to
its average computed across all of bank i’s sister subsidiaries. In equation (7) we also include
m
owner speci…c factors, ofj;t
1 , to control for any residual e¤ects of the owners’condition that

our methodology may not be picking up.
Estimating equation (7) allows us to determine whether subsidiary lending is detached
from the overall …nancial conditions of owners or not. This does not, however, give us a way
10

to measure the strength of the in‡uence that owners have on their subsidiaries as equation
(7), by design, measures the importance of local and subsidiary-speci…c factors only. To
capture this in‡uence, we invert our methodology so that our perspective is now from the
vantage point of host nations. Speci…cally, by focusing on a given country, we compare the
lending behavior of all global bank subsidiaries in this country that are owned by di¤erent
parent IABs. The relative lending growth rate, denoted by ldlij;t , is then given by
ldlij;t = lgij;t lgi;t

(8)

where the average loan growth rate, lgi;t , is measured across all the banks that lend in the
same country as bank i. The corresponding independent variable that is the main focus here
is of dij;t and it measures the conditions of the owner of bank i relative to all other owners
that have subsidiaries in the same country as bank i. These two variables are incorporated
into the following model,

ldlij;t =

2
X

l
l
k ldij;t k

+

l
1 of dij;t 1

1

M
X

l
m
m hfi;t 1

+ "lij;t

(9)

m=1

k=1

m
where hfi;t

+

are subsidiary and host-speci…c factors that control for local conditions. Under

this formulation, we are e¤ectively controlling for any local factors that a¤ect subsidiaries’
lending symmetrically and focus on the e¤ects of parent IABs on local lending. To help
visualize this channel of transmission, say a given country experiences an expansion that
prompts a higher demand for bank loans. Now assume that out of all the foreign owned
banks, bank i’s parent is the only one experiencing a deterioration in its …nancial conditions
(or a macroeconomic deterioration in the country of the parent IAB). In this case, the
coe¢ cient of of dij;t

1

captures to what extent this deterioration is transmitted to bank i’s

lending.
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3

Data and estimation methodology

We draw our data from three sources: Bureau van Dijk Bankscope, BIS locational and
consolidated banking statistics, and IMF International Financial Statistics (IFS) databases.
The de…nitions of the variables that we use are provided in Appendix A.
Our bank-level observations are available annually. Banks’ownership structures are from
the Bankscope database and they cover the period 1995 to 2014. To construct our dataset by
using this database, we follow several steps/restrictions. First, we exclude all banks that are
not classi…ed as commercial. This eliminates Specialized Governmental Credit Institutions,
Multi-lateral Governmental Banks and Central Banks whose behavior may be driven by
factors outside of the identi…cation framework discussed in the previous section. While a
majority of the …nancial statements in the Bankscope database are reported at the end
of the year, there are some banks with quarterly observations. To harmonize the dataset
we only include end of year statements. Second, we identify banks that are, on average,
in the top 5 percent. We do so by ranking the banks in each year based on their total
assets (in US dollars). We then take the average of these rankings over the sample period
and keep banks that have an average ranking in the top 5 percent. These banks are the
owners that we refer to as IABs. We then identify the banks that these IABs own by
using the ownership structure module of Bankscope. While it is possible to determine the
di¤erent layers of ownership (immediate, domestic and global ultimate) within this module,
we focus on global ultimate ownership since it is more consistent with our methodology that
focuses on the global functioning of internal capital markets. While the ultimate owners in
Bankscope are banks that own more than 50 percent of a subsidiary, we should mention that
a majority of the ownership shares are 100 percent. Furthermore, in order to rule out the
confounding e¤ects of potential mergers and acquisitions activity, we exclude observations
with loan growth rates above 200 percent and below -200 percent.9 As a third step, we
9

200 percent corresponds roughly to a 4 standard deviation band around the mean loan growth rate in
our sample. We follow an alternative strategy to account for M&A activity in Section 4.4.2.
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combine the …nancial and structural (such as location and bank history) data of the owners
and subsidiaries to form our dataset. To make the cross-country comparison in equation (7)
feasible, we identify and keep owners that have subsidiaries in at least two countries.
The main dependent variables in our estimations are constructed by using the total loans
of subsidiaries. We convert these loans to US dollars and measure their growth rate over
the previous year. At this stage, we incorporate BIS data on the currency composition of
bank claims to adjust our lending growth rates for exchange rate ‡uctuations as described
above. The BIS data that we use are at the country level (available for nationality/residence
pairs) and come from two sources. We obtain the currency composition of local claims in
foreign currency from the locational banking statistics by nationality (LBSN) for the set of
44 countries which reported data to the BIS LBS at the end of our sample period (2014).
These data are reported for locally-booked claims denominated in foreign currencies and
contain individual currency breakdowns for loans denominated in US dollar, euro, and yen.
From these, we infer lending in foreign currency that cannot be allocated to any currency
("other foreign currency" claims) as the di¤erence between total foreign currency claims and
the sum of claims denominated in the above three currencies.10 For each country pair and
time period, we perform the exchange rate adjustment for "other foreign currency" loans,
using the assumption that the currency shares in that category are in line with the respective
reported (US dollar, euro and yen) shares for the same country pair and time period. The
remaining group of host countries (i.e., those not reporting data to the BIS LBS) tend to be
mostly smaller economies. For them, we can observe total local claims in local currency and
total local claims in all currencies from the BIS consolidated banking statistics. While the
existing data do not contain the currency decomposition of local claims in foreign currency
for this group, we observe that the share of local currency lending tends to be quite high
(above 90 percent for an overwhelming majority of these countries). That is why, in our
baseline estimations, we apply the exchange rate adjustments for this group of countries,
10

The share of loans in currencies other than US dollar, euro, and yen for the 44 LBS reporting countries
is 16.8 percent on average (both across time and country pairs) in our sample.
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while assuming that all local loans are denominated in the local currency of the respective
host country.
There are two sets of independent variables that are the focal point of our baseline
analysis. The …rst set consists of country-speci…c observations for GDP, unemployment and
deposit rates that in turn help us approximate the local macroeconomic conditions and the
local cost of funding in the countries. We refer to these as macroeconomic variables. Besides
GDP and unemployment, there are, of course, various other macroeconomic variables that
are related to borrower balance sheets and their probability of default. These two variables,
however, constitute the broadest and the most harmonized measures of economic activity in
the IFS database for the group of countries in our sample. As mentioned above, while global
banks use their internal capital markets e¤ectively to provide funding to their subsidiaries
(Cetorelli and Goldberg, 2012a), it is also true that these subsidiaries use local funding. This
is the reason why we include deposit rates as a macroeconomic indicator of local conditions in
our baseline estimations. We broaden the de…nition of local funding by considering various
other local interest rates in our sensitivity analyses. In the second set, we have ownerspeci…c and subsidiary-speci…c …nancial ratios that measure capital adequacy, asset quality,
performance, and liquidity. In our baseline analysis these features are captured by the total
capital (TC), loan-loss-reserves-to-gross-loans (LLR/TL), return on average equity (ROAE)
and liquid-assets-to-total-short-term-funding-and-deposits (LA/STFD) ratios, respectively.
We choose these ratios since they are commonly used indicators of the four …nancial aspects
of banks. We do, however, extend this baseline set of variables later in our paper to cover
the entire population of the ratios (measuring the four features mentioned above) in the
Bankscope database in our sensitivity analyses.
All macroeconomic variables described above, as well as the dependent variables, are
transformed so that they represent percentage changes over the previous year in our model.
The ratios, by contrast, are measured as the di¤erence between their levels at time t and t 1
since they can be close to zero or negative at times. The second layer of di¤erencing is applied
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to our main dependent and independent variables by following the procedure discussed in
the previous section. Speci…cally, following equation (6) we measure the di¤erence between
the exchange rate adjusted loan growth rate of a subsidiary and the mean loan growth
computed across all of its sister subsidiaries that belong to the same parent. In equation
(7), the corresponding independent variable is measured similarly as the di¤erence between
the growth rate of the subsidiary or host-speci…c variable (either the subsidiary’s ratios or
the host nation’s macroeconomic variables) and the corresponding mean value computed
across sister subsidiaries or the host nations in which these subsidiaries reside. The control
variables in equation (7) are the owners’ ratios - TC, LLR/TL, ROAE, and LA/STFD
- di¤erenced across time. Conversely, the main dependent and independent variables in
equation (9) represent deviations across owners that have subsidiaries in the same country
and the control variables are the baseline ratios for the subsidiary.
Restricting the sample as described above leaves us with 53 large banks and 602 of their
subsidiaries. While we do not list the names of these banks, we should note that all private
commercial banks designated as a Global, Systemically Important Bank (G-SIB) by the
Financial Stability Board are in our list of owners.11 As displayed in Table 1, the total assets
of these owners are considerably larger (approximately 16 times) than their subsidiaries’
assets. The owners are located in 18 countries and there are 95 countries where subsidiaries
reside in our baseline sample. We have observations for 275 pairs of these countries (the list
of host and lending nations are listed at the bottom of Table 1). When we incorporate the
data on the currency composition of local lending in foreign currency, the number of lenders
stays the same but the number of borrowers and the number of country pairs decrease. The
table also shows that the number of subsidiaries per owner (an average of 19.9) and the
number of subsidiaries owned by global banks per country pair are large enough for us to
exploit the cross-subsidiary variation in our analysis.
In the next section, we measure the statistical signi…cance of owner- and subsidiary11

For the list of these banks see, http://www.fsb.org/2016/11/fsb-publishes-2016-g-sib-list/.
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speci…c …nancial ratios and macroeconomic variables. It is important to note at this point
that these variables have di¤erent means and standard deviations (both across factors and
types of banks) as reported in Table 1 (for example, host-speci…c variables usually have
larger standard deviations). It is, therefore, important to take account of these di¤erences
when comparing the magnitudes of the coe¢ cients and drawing inferences for economic
signi…cance.
In the BIS IBS database, there are, naturally, more reporting lending countries than in
our sample since we restrict our sample to countries that have at least one IAB. The number
of countries that are hosts to the subsidiaries and the number of banks per country pair are
slightly lower in our sample as well. The latter disparity is due to the standalone banks
and banks that are owned by smaller IABs (IABs that are not in our list of owners) in the
BIS statistics. This is also the main reason why the total number of banks in our sample
is smaller. For the 44 countries that reported BIS LBS data as of 2014, foreign currency
claims are roughly 25 percent of local claims in all currencies (local claims in local currency
plus local claims in foreign currency). As explained above, we use these statistics, at the
country pair level, when adjusting for currency ‡uctuations. We …nd that this adjustment
is large and makes a noticeable di¤erence in our estimations as we explain in the next
section. Comparing the loan growth rates with and without the exchange rate adjustment
(computing the absolute value of the di¤erence between the two measures), for example,
we …nd an average di¤erence of 6.6 percent in our sample period. While it is possible to
use the BIS CBS to estimate the share of local claims denominated in foreign currency (in
total local claims) for the remaining countries, the currency decomposition of these loans is
not reported. That said, this share is small (less than 10 percent) for the majority of these
countries. That is why we assume that all loans are denominated in local currency when
computing the exchange rate adjusted loan growth rates in these countries in our baseline
estimations. Furthermore, we also investigate whether our main inferences remain the same
when we use data for only the 44 currency composition reporting countries later in the paper.
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Another feature of Bankscope that can potentially complicate our analysis is that the loan
amounts reported in this database include cross-border loans. If these shares are large then
the link between the local macroeconomic variables and loan growth modeled in equation (7)
would be inconsistent with data and it could potentially produce a weak link between the
two variables. While local lending represents the majority (approximately three-quarters)
of lending in our sample of subsidiary/host country pairs, we modify our analysis in several
di¤erent ways to account for cross-border lending and check the robustness of our main
results in Section 4.
To estimate equations (7) and (9) we use the di¤erence GMM dynamic panel estimator of
Arellano and Bover (1995).12 This methodology is designed for panels that, like ours, have
a relatively smaller time dimension. It accounts for panel level …xed/random e¤ects and
idiosyncratic errors that are heteroskedastic and correlated across time. The methodology is
also advantageous since it does not require all independent variables to be strictly exogenous
and the endogenous variables in levels are instrumented with the lags of their …rst di¤erences.
In our estimations, we use the …rst lags of all the baseline variables as instruments. For all
the di¤erent model speci…cations that we use in this paper, the tests of over-identifying
restrictions indicate that instruments as a group are valid and exogenous.13 In all of these
estimations, we apply the Windmeijer’s …nite-sample correction as it is well-known that the
standard two-step estimation, though robust, yields downward biased standard errors.

4

Results

In this section we report and discuss our baseline results that are obtained from the estimation of equations (7) and (9), we incorporate a broader set of macroeconomic variables
and …nancial ratios into our analysis, we conduct sensitivity analyses that correspond to
various sample restrictions and we measure and compare the economic signi…cance of the
12

We use the code developed by Roodman (2009) to apply this methodology in STATA.
For these tests we report the Hansen J statistic since its alternative, the Sargan statistic, is not robust
to heteroskedasticity or autocorrelation.
13
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determinants of subsidiary lending.

4.1

Baseline results

Our baseline results obtained from the estimation of equation (7) are reported in Table 2.
The spotlight here is on the coe¢ cients appearing in the …rst row. The …rst set of these
indicates that the subsidiaries lend relatively more when their host country has an economic
expansion, lower unemployment and lower deposit rates. To clarify the interpretation of
these coe¢ cients, it is useful to think about the following scenario: Assume that bank x
operates in Brazil and is owned by a large IAB m that also owns banks in other countries.
Now assume that the Brazilian economy is experiencing a 1 percent increase in its real GDP
and the rest of the economies in the world are not growing. The number 0.7437 reported
under the GDP column then implies that bank x increases its loans by 0.7437 percent more
than the mean loan growth rate across all of its sister subsidiaries that belong to IAB m.
The coe¢ cients of the unemployment ratio and deposit rates have a similar interpretation
(the deposit rate coe¢ cient represents the percent response of lending growth rate to a one
basis point change in the rate).
In a second set of estimations, we replace the host-speci…c macroeconomic variables with
subsidiary-speci…c …nancial ratios in equation (7). The results indicate that better capitalized, more liquid and pro…table banks with higher asset quality expand their lending by more
compared to their sister subsidiaries. For most of the asset quality ratios in Bankscope, as
well as our baseline measure, an increase in the ratio implies a decline in quality. In reporting
our baseline results in Table 2 and 3, we reverse the sign of the coe¢ cient so that an increase
in the ratio indicates an increase in quality. We do, however, report the actual coe¢ cient
values in our sensitivity analyses below.
By design, the coe¢ cient values of bank ratios, similar to deposit rate coe¢ cients, show
the percent change in lending growth corresponding to a one basis point increase in the ratio
relative to the IAB-speci…c mean. The estimated value of the capital adequacy coe¢ cient,
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for example, implies that if a bank’s total capital ratio is one percent higher than that of
its sister subsidiaries, its lending growth is 0.58 percentage points higher than that of its
sisters. We should reiterate at this point that we cannot compare these coe¢ cients to draw
conclusions regarding economic impact since the ratios and the macroeconomic variables
have very di¤erent standard deviations. The same can be said for the comparison between
equations (7) and (9) since there is a similar disparity between the standard deviations of
bank/host nation and owner-speci…c variables. We will scrutinize the economic signi…cance
of these coe¢ cients later in the paper.
Table 2 also shows that the owner-speci…c coe¢ cients are mostly insigni…cant. This
result suggests either that our methodology of measuring deviations across sister subsidiaries
is e¤ective in controlling for owner-speci…c determinants of subsidiary lending or that the
internal capital markets are not as important and the lending decisions of subsidiaries are
formulated independently. Based on the inferences that we draw by using a broad set of
owner-speci…c factors (these are reported below), we reject the latter hypothesis. In our
estimations, we …nd no evidence for second-order serial correlation in the error term or
any evidence for the invalidity of the instruments. This is also true for all the remaining
estimations in our paper.
Next, we invert our methodology to study the owner-speci…c determinants of subsidiary
lending as we describe in our discussion of equation (9). The results that demonstrate the
strength of this channel are reported in Table 3. The main conclusion here is that ownerspeci…c determinants (our baseline measures of macroeconomic and …nancial conditions) are
not as signi…cant; only the coe¢ cients of GDP growth in the owner’s country and the owner’s
return on average equity are signi…cant. These two coe¢ cients have the expected signs:
subsidiaries with owners that reside in expanding economies and that are more pro…table
expand their lending by more. The remaining owner-speci…c coe¢ cients are insigni…cant.
To interpret the estimated value for the GDP coe¢ cient we can expand the above thought
experiment as follows: assume that in addition to bank x there is a bank y in Brazil that is
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owned by a di¤erent IAB, say IAB n, that is located in a di¤erent country from the owner
of bank x (IAB m). Now assume that IAB m’s economy experiences a 1 percent increase in
its GDP growth rate while IAB n’s does not, then the coe¢ cient value of 1.323 implies that
bank x expands its lending by 1.323 percent more than bank y. A similar interpretation
applies to the coe¢ cient of ROAE. If IAB m’s ROAE is 1 percent higher than IAB n’s then
bank x increases its loan by 3.97 percent more than bank y.

4.2

Broader set of macroeconomic and bank-level indicators

Our baseline macroeconomic and …nancial indicators give us a good way of identifying owner
(IAB) and subsidiary-speci…c determinants of lending. As a robustness check, we use alternative country and bank level indicators to expand our set of macroeconomic variables and
…nancial ratios and reinvestigate the relationships above. In expanding the set of macroeconomic variables, we mostly incorporate di¤erent interest rates to approximate the costs
of funding and returns to lending. We choose not to expand the list of macroeconomic
indicators related to borrowers’conditions since GDP and unemployment are the most comprehensive measures of economic activity that are directly related to borrower balance sheets
and that are at the same time the most harmonized measures across the countries in our
sample.
In Table 4, we report the coe¢ cients of the macroeconomic variables in equation (7)
and (9). These coe¢ cient estimates have similar interpretations and, more generally, reveal
that host-speci…c macroeconomic factors are more signi…cant determinants of subsidiary
lending than owner-speci…c macroeconomic factors. We do not report the control variable
coe¢ cients and the diagnostic test statistics in the table as they are qualitatively similar.
The owner’s GDP is the only owner-speci…c macroeconomic variable that has a signi…cant
e¤ect on subsidiary lending. Turning to host-speci…c factors, we …nd that subsidiaries in
countries with rising interest rates contract their lending more than their sister subsidiaries
located in countries with relatively stable interest rates. This negative relationship can be
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due to both supply and demand factors. On the supply side, a rise in deposit rates can
increase local funding costs, while an increase in T-Bill rates can negatively impact lending
if banks are holding government securities. On the demand side, an increase in lending and
money market rates can coincide with a drop in loan demand. The more central …nding here,
though, is that an increase in interest rates restricts lending only if this takes place in the
host nation. In addition, we …nd that subsidiaries in countries with an appreciating currency
and higher equity growth expand their lending by more. The former result is consistent with
the …ndings of Bruno and Shin (2015b), who show that appreciating local currencies increase
the perceived creditworthiness of local borrowers with currency mismatches on their balance
sheets and, ultimately, lead to more lending to such borrowers.
Next, we broaden the set of …nancial ratios by including all ratios provided in the
Bankscope database. These ratios are similarly categorized under the four groups (capital
adequacy, asset quality, performance, liquidity) that we de…ned above and their de…nitions
are provided in Appendix A. The results obtained by using these ratios in both equations
(7) and (9) are displayed in Table 5. We report these results in four blocks corresponding to
the four groups.
A majority of the owner and subsidiary-speci…c capital adequacy ratio coe¢ cients are
signi…cant. All of the signi…cant coe¢ cients for both owners and subsidiaries have a positive sign suggesting that higher capitalization levels of owners or subsidiaries are associated
with higher levels of lending by subsidiaries. While two of the standard regulatory measures
of capital adequacy, i.e., the total (tier 1 + tier 2) capital ratio and the tier 1 ratio, are
insigni…cant in equation (9), the other measures are mostly signi…cant. One di¤erence between these two ratios and the remaining measures of capital adequacy is that the former
are based on risk-weighted assets and they could be more binding than the latter.14 The
insigni…cant coe¢ cients for owners could then be a product of owners carrying excess capital
14

There is evidence that ratios based on risk-weighted assets tend to be more binding for some banks,
while ratios based on total assets tend to be more binding for others (Brei and Gambacorta, 2016; Fender
and Lewrick, 2015).
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and thus non-binding capital restrictions.15 This is a unique result as it o¤ers a di¤erent perspective on the relationship between capital adequacy and lending behavior. The literature
is divided on this subject, with studies such as Berrospide and Edge (2010), Hancock and
Wilcox (1993), Bernanke and Lown (1991), and Francis and Osborne (2009) …nding modest
e¤ects of capital on lending (especially for larger banks), and the …ndings in studies such as
Adrian and Shin (2010), Hatzius (2007), Ciccarelli et al. (2015) and Gambacorta and Shin
(2018) implying otherwise. Our results suggest that the signi…cance of large bank capital
adequacy for lending behavior may vary by the type of ratio; while risk-weighted asset based
ratios do not a¤ect this behavior, those based on total assets do.
In contrast to the results for capital adequacy, we do not …nd that the liquidity ratios of
owners and subsidiaries are equally signi…cant determinants of lending and that subsidiaries’
liquidity is more closely related to their lending than their owners’liquidity. In fact, we do
not …nd a signi…cant relationship for any of the owners’liquidity measures. The signs of the
signi…cant coe¢ cients for the subsidiaries indicate that subsidiaries with more liquid assets
expand their lending by more.16 Turning to the di¤erent performance and asset quality ratios,
we again do not observe a clear di¤erence in the signi…cance of the owners’and subsidiaries’
coe¢ cients. These coe¢ cients in general imply that higher asset quality and performance
are associated with higher levels of lending. The coe¢ cients of the performance ratios of
both owners and subsidiaries, though, are not as signi…cant as the coe¢ cients of the ratios
in the other three categories. There is a similar disparity between the standard deviations
of these di¤erent ratios across owners and subsidiaries making it di¢ cult to compare the
magnitude of the coe¢ cients to draw conclusions for economic signi…cance.

15

There is also evidence indicating that the actual implementation of Basel rules is highly di¤erent across
countries, making the stringency of capital restrictions non-uniform (e.g. Kara, 2016).
16
Notice here that an increase in the ratios with loans (the illiquid asset) in the numerator implies a
decrease in liquidity.
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4.3

Pull-Push interaction terms

Our baseline methodology that shuts o¤ pull e¤ects when measuring the impact of push
factors and vice versa is e¤ective only if there is no interaction between the two e¤ects.
In measuring pull e¤ects, for example, if owner-speci…c variables, besides their symmetric
e¤ects on its subsidiaries’ lending, a¤ect the sensitivity of lending to subsidiary and hostnation speci…c variables then our baseline model needs to be expanded to account for this
channel. This is what we do in this section. To incorporate pull-push interaction, we expand
equations (7) and (9) as follows:
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where pull and push e¤ects are measured in equations (10) and (11), respectively and the
third term on the right hand side of each equation captures the pull-push interaction. We
measure this interaction separately for each pair of our baseline owner/lender-nation and
subsidiary/host-nation speci…c variables. When measuring pull e¤ects due to a host nation’s GDP in equation (10), for example, we interact this variable with the seven baseline
owner/lender-nation speci…c variables (listed in the top row of Table 3) in separate estimations. We apply the same procedure when estimating equation (11).
Our results for equations (10) and (11) are reported in Tables 6 and 7, respectively. In
Table 6, the signs and the signi…cance of the pull factors are mostly similar in the extended
model. There is one di¤erence that should be noted. In estimations with lending-nation
deposit rate interaction, the macroeconomic pull factors are all insigni…cant indicating that
changes in the deposit rates in the lending-nation suppresses the sensitivity of IABs’ subsidiaries to local macroeconomic factors. Turning to the coe¢ cients of the interactive term,
we observe that they are often insigni…cant (signi…cant only in 8 estimations out of 49) and
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the interaction does not appear to attenuate pull e¤ects. Moreover, in rare cases for which
the interaction coe¢ cients are signi…cant, their relatively small magnitude suggests that the
pull-push interaction is not as economically important as pull e¤ects.
The general inference from Table 7 is similar. The coe¢ cients of both macroeconomic
and …nancial factors capturing push e¤ects are mostly insigni…cant. The interactive term
coe¢ cients are again mostly insigni…cant albeit slightly more so compared to Table 6 (significant only in 10 equations out of 49). Overall, we …nd no evidence for signi…cant and strong
pull-push interaction in our estimations.17

4.4

Sensitvity analyses

Our sample includes countries for which we do not observe the currency composition of local
claims in foreign currency, banks with cross-border lending yet only report their total loans,
country pairs with a large number of IABs’ subsidiaries, banks with M&A activity, banks
with di¤erent shares of lending and country pairs that are at di¤erent stages of development
with di¤erent degrees of capital controls. In this section, we account for these characteristics.
4.4.1

Excluding countries without currency decomposition of lending

As mentioned above, there are 44 countries that report local claims in foreign currency
(broken down by currency) to the BIS LBS. For the remaining countries in our sample,
which tend to be countries with smaller economies and small shares of foreign currency
lending, we assumed that all local lending is in local currencies. To test whether our results
are sensitive to this assumption, we restrict our sample to the 44 countries that report to the
BIS LBS (i.e. the countries for which the currency composition of claims is available). This
allows us to match more closely our methodology with the data. The downside, of course,
is that by doing so we are losing observations from the remaining 51 countries and we are,
in e¤ect, shifting our focus to the larger economies in the world.
17

In alternative estimations, we omitted periods corresponding to the 2008 Global Financial Crisis and
we similarly found no evidence for a strong pull-push interaction. These estimations results are available
upon request.
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The results that we obtain after applying this restriction are reported in the second
column of Table 8. Compared to our baseline results, reproduced in the …rst column of the
table for convenience, the magnitude of the GDP coe¢ cient is larger for both owners and
subsidiaries. Furthermore, the host nations’deposit rates are not signi…cant determinants
of lending in this restricted sample. The results for the …nancial ratios are more alike and
similarly suggest a closer relationship between the subsidiaries’ratios and their lending. The
insigni…cance of deposit rates signals that subsidiaries in larger economies may have a larger
set of funding alternatives to local deposits compared to subsidiaries operating in smaller
economies.
4.4.2

Accounting for mergers and acquisitions

So far, we have excluded loan growth rates that are above 200 percent and below -200 percent that can also re‡ect M&A activity. In this section, we follow an alternative, and more
rigorous way of identifying and excluding observations corresponding to M&A activity. We
do so by using the bank history information provided in the Bankscope database. Investigating this information, we manually identify 439 M&A episodes.18 Following an M&A, if a
bank is absorbed by another bank it retains its identi…cation number so that our time series
observations of this bank are not disrupted. The assets and loans of this bank, however,
typically change drastically (sometimes above and sometimes below the 200-percent threshold) confounding our analysis. We, therefore, exclude these periods from our estimations.
The results reported in the third column of Table 8 are mostly similar to the baseline results
in terms of signs and signi…cance of the coe¢ cients. With this restriction, however, the
coe¢ cients of macroeconomic indicators are larger and unemployment becomes signi…cant
in equation (9). The coe¢ cients of the baseline …nancial ratios are again more signi…cant
for subsidiaries.

18

In our list of M&A’s there are banks with multiple (up to 4 times) observations during the sample
period.
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4.4.3

Unadjusted loan growth rates

As mentioned above, if the impact of currency ‡uctuations is not accounted for, the analysis
of the relationship between loan growth rates and macroeconomic/…nancial conditions can
potentially yield inaccurate results. To check whether controlling for exchange ‡uctuations
has a signi…cant impact on our results, we use unadjusted loan growth rates (implied by the
raw Bankscope series on total loans) in our estimations. The results reported in the last set
of columns in Table 8 indicate that while the signi…cance and the signs of the coe¢ cients are
mostly the same, their sizes are considerably di¤erent. The magnitudes of the host-speci…c
macroeconomic variables, for example, are considerably larger while the GDP coe¢ cient for
the lending nation is much smaller. By contrast, we observe that the subsidiary …nancial
ratio coe¢ cients are not as large.
The above results can be interpreted as evidence for the importance of adjusting loan
growth rates for exchange rate ‡uctuations. While the qualitative inferences are the same,
one can draw starkly di¤erent quantitative conclusions from estimations in which the growth
rates of loans are not adjusted for exchange rate ‡uctuations.
4.4.4

Accounting for cross-border lending

The lending data reported in Bankscope cover total loans, which tend to consist primarily of
loans to local residents, but may also include cross-border lending. Unfortunately, there is no
way of determining the fraction of cross-border lending at the bank level since the Bankscope
database does not contain such breakdowns. Nevertheless, the BIS IBS o¤er a way to account
for these loans at the country level. Speci…cally, BIS LBS and BIS CBS, which are available
on a bilateral basis, can be combined to produce estimates of the fraction of claims extended
by banks of a given nationality located in a given host country (e.g. French banks in Turkey)
that are booked locally.
We use the above statistics to construct a time series of local lending shares for each pair
of countries in our full sample. After doing so, we restrict/adjust our dataset in two ways.
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First, we re-estimate our regressions after excluding (nationality/location) country pairs for
which the share of cross-border lending by local banks exceeds 25 percent.19 The results
corresponding to this restriction are reported in the second set of columns in Table 9. The
magnitudes and the signi…cance of the coe¢ cients are similar to the baseline results reported
in the …rst set of columns. The only exceptions are the deposit rate coe¢ cients in equations
(7) and (9), which are more signi…cant and larger than in the baseline estimation, and the
owner performance coe¢ cient, which is no longer signi…cant.
Second, we account for the share of cross-border lending more rigorously by applying
these shares to the bank-level data. More concretely, we assume that, at each point in time,
the share of locally-extended loans in total loans for a bank of nationality a located in host
country b is equal to the estimate for the respective share for the (nationality/location)
country pair a

b, obtained from BIS LBS and BIS CBS, using the methodology described

above. To approximate the volume of loans that are extended locally by each bank of
nationality a located in host country b, we multiply total loans of that bank (obtained from
Bankscope) by the local-loans share for the (nationality/location) country pair a b (obtained
using the BIS IBS estimate). We then compute growth rates of local lending, adjusted for
exchange rate ‡uctuations, by using the share of total loans.
Due to the fact that some of the countries which submit data to the BIS LBS join the
reporting population after the start of our sample, the BIS panel with shares of cross-border
lending is unbalanced, with missing observations for some country pairs and time periods.
That is why, before applying the methodology described above, we only focus on periods
with two consecutive positive observations of cross-border shares. This ensures that our
computation does not produce arti…cially low values.
The results obtained for this speci…cation of the dependent variable are reported in the
third set of columns of Table 9. These are mostly similar to our baseline results. Nevertheless,
there are some exceptions. First, subsidiaries’lending is more sensitive to GDP (especially to
19

We obtain qualitatively similar results when we use lower (i.e., more conservative shares). Nevertheless,
using lower shares, (for example 10 percent) reduces the number of observations considerably.
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the GDP of their parents). Second, unemployment in the host nation and the performance
of the parent IAB are no longer signi…cant determinants of lending. Finally, the magnitudes
of the subsidiary …nancial ratio coe¢ cients are also larger compared to our baseline results.
To summarize, the overall evidence from the set of robustness checks is consistent with our
main conclusions. Furthermore, it is also revealed that, when the data are purged of crossborder lending, the link between lending behavior and the independent variables strengthens,
as demonstrated by the larger and more statistically signi…cant coe¢ cient estimates.
So far, we purged lending data by taking out the cross-border component to hone in on
local lending. Next, we go in the opposite direction and focus on this purged component.
Speci…cally, for each subsidiary we subtract their lending growth net of cross-border lending
from their total lending growth. The product of this operation is a variable that approximates the relative growth of cross-border funds (directed to lending) that a given subsidiary
allocates abroad. This exercise allows us to determine whether cross-border lending is related to pull and push factors and thus to indirectly infer whether there is any interaction
between local and cross-border lending when push and pull factors change.
Using the bank-level cross-border lending growth data as our dependent variable in equations (7) and (9) produces the results displayed in the fourth set of columns in Table 9. According to these results cross-border lending is not sensitive to pull factors with the exception
of local deposit rates. By contrast, the push factors, lending nation’s GDP and unemployment, and the liquidity of IABs are signi…cant determinants of cross-border lending. The
signs of these coe¢ cients indicate that cross-border lending decreases if lending-nations’
GDP grows faster, unemployment drops or the liquidity of IABs decreases. A possible explanation for these …ndings is that cross-border lending of subsidiaries may be more heavily
funded through their IAB parents, which in turn may reallocate these funds from their overseas subsidiaries to the parent bank / headquarter when macroeconomic conditions improve.
Conversely, an increase in the liquidity of the IAB parent may increase intra-group funding,
which would in turn boost subsidiaries’cross-border lending.
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4.4.5

Accounting for the number of banks

A distinct feature of our analysis is that we are controlling for currency ‡uctuations by using
currency decomposition of lending. Currency decompositions, however, are only available
(bilaterally) at the country level. Therefore, our implicit assumption is that the countrylevel decompositions also represent bank-level decompositions of loans by currency. While a
majority of the country pairs in our sample have either a single or a small number of IAB
subsidiaries, there are pairs (especially where both countries are large advanced economies)
for which the number of subsidiaries is in the double-digits. For these countries then our
assumption becomes less realistic, as di¤erent banks may have di¤erent currency baskets.
To determine whether this feature of the data changes our results, we only include country
pairs with less than …ve banks.20
The results from this alternative estimation are reported in the last set of columns in
Table 9. Similar to our results obtained by controlling for cross-border lending, we …nd a
stronger link between BHC and subsidiary-speci…c factors (especially for deposit rates) and
lending in these estimations. Speci…cally, the coe¢ cients have similar signs and are generally
larger in magnitude.
We should note that the closer link that we …nd when we control for the number of
banks may be a product of the set of countries that remain in our sample. This is also true
for our …rst methodology that controls for cross-border lending. Speci…cally, the country
pairs with a smaller number of banks typically consist of one large (host) economy and one
small (home) economy. It is, therefore, possible that there may be more than one factor
causing this closer link such as the degree of competition, the shares of foreign currency and
cross-border lending.

20

We choose 5 as our cuto¤ point since in our bilateral panel, if we exclude the observations on the
diagonal, the average number of banks was 5.24. We did, however, experiment with di¤erent cuto¤ values
and obtained similar results.
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4.4.6

Accounting for lending shares

Subsidiaries with di¤erent market shares may have di¤erent sensitivity to pull and push
factors. It is possible, for example, that a subsidiary with a large lending share in a country
may have a large impact on the returns to lending in that country and thus may be more
reluctant to alter lending in response to changes in pull factors. If this large subsidiary
can also raise funding independently, the support it receives from its parent may be less
important compared to a smaller bank. These mechanisms could a¤ect the impact of pull
and push factors. However, banks with a large share in a given economy could also be more
vulnerable/sensitive to local conditions and they may be subject to more control from their
parent IABs given their size. Conversely, these would reinforce pull and push e¤ects.
In this section we examine the above channels indirectly by extending our models to
include subsidiaries’lending shares in a given country, measured as the ratio of a subsidiary’s
lending in a given country to the total lending by our sample banks in this country. We do
so by including banks’lending shares as time-varying sample weights such that a subsidiary
with a large share receives a higher weight in our estimations.21
Our results are reported in the second set of columns of Table 10. The signs and significance of the coe¢ cients are similar to their baseline counterparts in columns 1 and 2 and
similarly indicate that pull e¤ects may be more important. The exceptions are that subsidiaries’asset quality and lending nation’s GDP are no longer signi…cant in equations (7)
and (9), respectively, and that the liquidity of IABs is now signi…cant in equation (9). The
more central …nding here is that the magnitudes of the signi…cant coe¢ cients in equation
(7) tend to be much larger. This …nding is consistent with the second mechanism mentioned
above as it indicates that a subsidiary’s lending is more sensitive to its …nancial condition
and that of the economy where it operates when it has a large lending share in this economy.
21

We use the command pweight=1/lending_share in STATA to incorporate sample weights. Pweights
represent the inverse probability that the observation is included in the sample. The command above,
therefore, instructs STATA to estimate a version of our model where it is more populated by subsidiaries
with higher lending shares. We use a similar strategy in several other tests below.
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4.4.7

Accounting for proximity and economic development

In our benchmark speci…cation, we implicitly assume that internal capital markets operate
similarly across subsidiaries irrespective of how far the subsidiary is located from its parent
IAB. In addition, we do not distinguish between host nations and lending nations based on
their economic development. It is possible, however, that internal capital markets operate
di¤erently when the parent IAB and the subsidiary are close to each other (e.g., a German
IAB with a French subsidiary). It is also possible that the lending growth disparity between
developing and advanced economies may be related to factors other than pull and push and
the relative e¢ ciency of internal capital markets in these two types of economies.
In this section, we investigate the e¤ects of distance between nations and their economic
development, proxied by income per capita, on our results. To do so, we utilize the square
gravity dataset of Head et al. (2010). We merge this dataset with ours by including the
distances between country pairs and the income per capita of nations. The distance variable
is from the Centre d’Études Prospectives et d’Informations Internationales (CEPII) database
and it measures the population-weighted great circle distance between large cities of two
countries. The source for the income per capita data (GDP per capita in US Dollars) is from
World Bank’s World Development Indicators (WDI). We use the average value of GDP per
capita during the sample period to measure the level of economic development.
We incorporate the above data into our analysis by using them as sample weights. We do
this for consistency since distance does not vary across time and it cannot be incorporated as
an independent variable in our dynamic panel model. In estimating equation (7) subsidiaryIAB pairs that are farther apart and host-nations with higher economic development receive
a lower sampling weight.22 Distance weights are similar in equation (9) but this time lending
nations with higher economic development are assigned lower weights. We do this to test
whether pull and push e¤ects are stronger for developing countries and for county pairs that
22

In alternative estimations, we gave higher sampling weights to developed economies and obtained similar
results.
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are closer to each other.
The last two sets of columns in Table 10 display our results. The overall conclusion is that
accounting for distance and income per capita yields similar results. There are few exceptions
however. When we account for distance, for example, asset quality of the subsidiary in
equation (7) and the performance of IABs in equation (9) are no longer signi…cant. The
larger magnitude of the GDP coe¢ cient for equation (9) indicates that push e¤ects may be
stronger for countries closer to each other. When we account for economic development,
unemployment in equation (7), in addition to asset quality, becomes insigni…cant.
4.4.8

Accounting for capital controls

So far we implicitly assumed that there are no restrictions on the ‡ows of capital in and out of
countries. Nevertheless, as shown by Fernández et al. (2016), there is not only a signi…cant
degree of restrictions on the in‡ows and out‡ows of capital but there is also signi…cant
variation in these restrictions both across countries and over time. This is potentially a key
omission since our methodology assumes that the internal capital markets of IABs operate
unimpeded across countries. It is, therefore, important to determine how the presence of
capital controls a¤ects our comparison of pull and push e¤ects.
To incorporate capital controls into our analysis, we use data from Fernández et al.
(2016). The data are available for all countries in our sample and consist of indices for
the degree of restrictions on in‡ows and out‡ows of capital for the 1995-2015 period (at an
annual frequency). Higher values of the index indicate higher levels of capital controls.
We include the growth rate of the capital in‡ow index and the capital out‡ow index on
the right hand side of equations (7) and (9), respectively. In equation (7), where our focus
is on the relative lending growth of IAB subsidiaries in di¤erent countries, we use the index
capturing restrictions on capital in‡ows. Conversely, we use restrictions on capital out‡ows
in equation (9), since our main focus in that speci…cation is on ‡ows from the headquarters
of the IAB to its subsidiaries (capital out‡ows from the home country of IABs).
We estimate the models described above for all of our baseline pull and push variables.
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The results are displayed in Table 11.23 For equation (7), the signs and signi…cance of the
coe¢ cients of pull factors are similar to our baseline results for every variable except GDP.
Unlike our baseline estimations of equation (9) that revealed two signi…cant push factors
(out of seven), none of the push factors are signi…cant. Overall, our results imply that while
pull e¤ects mostly remain when we account for capital controls, push e¤ects diminish.24
The novel …nding here is that the coe¢ cients of capital controls are all positive and
signi…cant in each estimation except one (equation (9) with deposit rates). The positive
coe¢ cients imply that if a country has a higher restriction on capital in‡ows, the subsidiary
of an IAB residing in this country increases its lending growth by more than its sister
subsidiaries in other countries. A more re…ned analysis, beyond the scope of this paper,
would be required to determine the reasons for this outcome. We can however project that
the subsidiary could be lending more due to a lower degree of market saturation that results
from the in‡ow restrictions.
The positive push factor coe¢ cients imply that a subsidiary whose parent becomes subject to out‡ow restrictions lends relatively more. A potential explanation of this result could
be as follows: since its ability to do direct cross-border lending would be impaired by out‡ow
restrictions, IABs substitute this with their subsidiaries’lending. As the …nancial ratios of
IABs improve, for example, it could decrease the amount of funds it withdraws/requires from
its subsidiaries to cross-subsidize them.
4.4.9

Additional sensitivity analyses

We performed three additional tests. First, we used a speci…cation for the main independent
variables that is di¤erent from the deviational form described above. Second, we reconstructed our dataset with country-level data. Finally, we used total assets as weights when
23

For brevity we omit the control variable coe¢ cients from the table since they were similarly insigni…cant
for the most part. The diagnostic statistics also did not reveal any evidence for second-order serial correlation
in the error term or any evidence for the invalidity of the instruments.
24
Inferences were similar when we used the remaining pull and push variables in our dataset. The
signi…cant coe¢ cients on the capital restrictions variable were all positive. While this is true for each
equation, the number of signi…cant capital restriction coe¢ cients were larger in our estimations of equation
(9).
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constructing our main dependent variables. All of these tests, discussed in Appendix B,
pointed to a similar disparity between pull and push e¤ects.

4.5

Economic signi…cance

So far, our results indicate that subsidiary lending is more closely related to local macroeconomic variables. For some of the …nancial ratios in our analysis we do not observe a
similar disparity between the statistical signi…cance of subsidiary and owner-speci…c coe¢ cients. In this section, we compare the relative importance of subsidiary and owner-speci…c
…nancial ratios for local bank lending. As mentioned above, comparing the magnitudes of
the coe¢ cient estimates in our baseline regressions does not allow us to make this assessment
accurately as the two types of variables have di¤erent degrees of variation. In particular,
we observe that the standard deviation of host nation and subsidiary-speci…c variables is
higher. To adjust for this di¤erence in variations, we rescale our main independent variables
in equations (7) and (9) and divide them by their sample standard deviations. We then
compare the economic signi…cance of these two sets of variables.
Table 12 makes this comparison only for the ratios that had signi…cant coe¢ cients in both
equation (7) and (9). For all the coe¢ cient pairs that we report in this table, equation (7) coe¢ cients are larger in magnitude suggesting that a subsidiary’s …nancial condition/structure
is a more important determinant of its lending behavior than its parent’s …nancial condition/structure. While the fact that the di¤erences in some of the ratio coe¢ cients are not
large quali…es this conclusion, we should note that for a majority of the ratios (especially
for the liquidity ratios) that we did not compare in this sub-section, subsidiary ratios had
signi…cant coe¢ cients and owner ratios did not.25

25

We replicated this methodology for all of our sensitivity analyses. While the results were similar
qualitatively, we found a larger disparity (larger coe¢ cients of the subsidiary-speci…c variables) when we
used our alternative way of accounting for M&A activity.
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5

Conclusion

Our analysis sheds new light on the role of global banks in the international transmission of
macroeconomic and …nancial shocks. A common agreement in the existing literature on the
subject is that global banks play a major role in determining capital ‡ows by transmitting
the shocks they face to the countries that they lend in. These so-called push factors do a good
job of explaining the spillover e¤ects of the 2008 crisis and the subsequent recovery in open
economy models. Empirical evidence is generally consistent with theoretical predictions.
In our paper, we investigate the pull as well as the push determinants of global bank
lending and allow for a horse-race between the two. Our results demonstrate that pull (host
nation and subsidiary-speci…c) factors are more important determinants of global bank lending than push (lending nation and owner bank holding company speci…c) factors. Speci…cally,
the results show that the macroeconomic conditions in the country in which the subsidiaries
of global banks reside and the …nancial condition of these subsidiaries are both statistically
and economically more important for their lending behavior compared to the macroeconomic
conditions in their owners’countries and their owners’…nancial condition. We obtain these
results by using bank-level data, BIS locational and consolidated banking statistics to account for the currency decomposition of global banks’loans and their cross-border lending,
and a unique methodology to identify the independent e¤ects of push and pull factors. The
strength of our conclusions comes from a large set of tests that demonstrate robustness.
We make predictions for the determinants, but not the macroeconomic e¤ects of global
bank lending. Our predictions though should inform future research on the e¤ects of global
bank lending. There are two well-known mechanisms in the literature that can potentially
(de)stabilize economies: the support mechanism (parent banks’provision of loanable funds
through internal capital markets) and the substitution mechanism (reallocation of loans
across countries to equate risk-adjusted returns). Our …ndings suggest that the substitution
mechanism of global banking is more important than the support mechanism and that it
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should receive greater attention when assessing the macroeconomic impact of global banking.
Our paper also provides insights for the relative importance of centralized versus decentralized decision making in global banking. Speci…cally, we show that the lending behavior of
subsidiaries of global banks is more strongly linked to their own …nancial condition compared
to their owners’ …nancial condition and that local funding costs have a signi…cant impact
on their lending. These results suggest that decentralized decision-making may be more
prevalent in global banking. It would be interesting to directly test this hypothesis by using
bank-level data on banking ‡ows through internal capital markets. One could determine how
these ‡ows are related to actual lending behavior of subsidiaries and draw direct inferences
for the relative strength of centralized versus decentralized decision making (as well as pull
versus push factors) in global banking.26

26

Buch et al. (2016) provides an example for the type of data that could be useful for this analysis.
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Figure 1. Growing share of local claims in foreign claims
On immediate counterparty basis
USD trn

On ultimate risk basis
% USD trn

%

Notes: The figure is based on data of internationally active banks headquartered in countries that report to
the BIS consolidated banking statistics (CBS). More detailed information about the BIS CBS is available
at: https://www.bis.org/statistics/consstats.htm.
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Table 1. Descriptive statistics
Bankscope, restricted by BIS banking statistics availability

BIS banking statistics

Number of owners

53

% of loans loans

USD

0.65

Number of banks

602

Euro

0.18

19.90

Yen

0.07

Other currency

0.31

Average # of subsidiaries
Number of lending countries
Number of borrowing countries
Number of country pairs
Average # of banks per country
pair

18
with CBS

35

with CBS

275

Deposit rates

0.74
0.26

151
61.85

Number of lending countries

32

by year

3.89

Number of borrowing countries CBS

108

0.06

LBS

44

Mean

Std. Dev.

lenders

0.01

0.02

borrowers

0.03

0.03

lenders

7.89

3.81

borrowers

7.59

4.13

lenders

1.94

1.22

5.81
13.19
19.75
3.05
3.69
10.26
10.74
48.91
40.76

5.82
4.65
18.38
1.97
5.11
8.94
23.28
30.63
47.33

borrowers
lenders
borrowers
Loan loss reserves / Gross Loans lenders
borrowers
ROAE
lenders
borrowers
lenders
Liquid Assets/Deposits & ST
borrowers
Funding
Total Capital Ratio

local
foreign currency

whole sample

Main variables in deviational form

Unemployment

Local versus foreign currency
loans

without CBS

Average ratio of assets (banks/owners)

GDP growth

95

without CBS

Average # of banks per country pair

5.24

Total number of banks

6382

Share of local loans:
local /(local+crossborder)

BIS-32 lenders

0.59

Our sample 18 lenders

0.73

Average exchange rate adjustment (%)

6.63

Borrowing Countries
Albania, Algeria, Angola, Argentina, Armenia, Australia, Austria, Bahamas, Bangladesh, Barbados, Belgium, Bolivia, Bosnia and
Herzegovina, Botswana, Brazil, Bulgaria, Burkina Faso, Cameroon, Canada, Chad, Chile, China, P.R.: Macao, China, P.R.: Mainland,
Colombia, Costa Rica, Cote d'Ivoire, Croatia, Czech Republic, Denmark, Egypt, El Salvador, Estonia, Finland, France, Gambia, The,
Georgia, Germany, Ghana, Grenada, Guatemala, Guinea, Honduras, Hong Kong, Hungary, Indonesia, Ireland, Italy, Kazakhstan, Kenya,
Korea, Republic of, Latvia, Lebanon, Lithuania, Luxembourg, Macedonia, FYR, Madagascar, Malaysia, Malta, Mauritius, Mexico,
Moldova, Montenegro, Morocco, Mozambique, Netherlands, New Zealand, Nicaragua, Nigeria, Norway, Oman, Pakistan, Panama,
Paraguay, Peru, Philippines, Poland, Portugal, Romania, Russian Federation, Senegal, Serbia, Seychelles, Sierra Leone, Singapore, Slovak
Republic, Slovenia, South Africa, Spain, Sri Lanka, Sweden, Switzerland, Tanzania, Thailand, Trinidad and Tobago, Tunisia, Turkey,
Uganda, Ukraine, United Kingdom, United States, Uruguay, Venezuela, Vietnam, Zambia, Zimbabwe
Lending Countries
Austria, Australia, Brazil, Canada, Switzerland, Germany, Denmark, Spain, France, United Kingdom, Italy, Japan, Korea, Republic of,
Netherlands, Portugal, Sweden, Singapore, Turkey, United States

Notes: This table reports descriptive statistics from our dataset and the BIS banking database, and provides a list of
the countries that we include. The definitions of the reported statistics are provided in Appendix A.
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Table 2. Subsidiary and host-nation-specific factors
Macroeconomic variables
GDP

γ 1h

Owner's capital adequacy

Owner's asset quality

Owner's performance

Owner's liquidity

Banks' ratios

Unemployment Deposit rate

Capital Adequacy Asset Quality Performance

Liquidity

0.7437

-0.1088

-0.0031

0.0058

0.0063

0.0010

0.0016

(0.0160)**

(0.0047)***

(0.0071)***

(0.0000)***

(0.0963)*

(0.0001)***

(0.0000)***

-0.0196

-0.0428

-0.0151

0.0417

0.0560

0.0040

0.0452

(0.3474)

(0.1561)

(0.0480)**

(0.0017)***

(0.0001)***

(0.3508)

(0.1575)

-0.0006

-0.0008

-0.0020

-0.0005

-0.0017

-0.0010

-0.0019

(0.5942)

(0.5969)

(0.3028)

(0.8740)

(0.2480)

(0.3938)

(0.2374)

0.0026

0.0021

0.0008

-0.0020

0.0017

0.0019

0.0030

(0.5999)

(0.7015)

(0.8672)

(0.5840)

(0.5826)

(0.7482)

'(0.5900)

-0.0004

-0.0003

0.0005

0.0002

-0.0003

-0.0004

0.0000

(0.4923)

(0.6432)

(0.5599)

(0.7277)

(0.7185)

(0.4448)

(0.9410)

0.0005

0.0007

0.0005

0.0006

0.0006

0.0005

0.0006

(0.1108)

(0.0557)*

(0.2866)

(0.2441)

(0.1485)

(0.1288)

(0.0940)*

Number of observations

2,881

2,588

1,886

1,668

2,375

3,016

2,993

Hansen test

0.7853

0.7769

0.8908

0.9137

0.9912

0.8717

0.7887

AR2 test

0.5621

0.6295

0.8370

0.7655

0.8960

0.4981

0.4246

Notes: This table reports the results obtained from the estimation of equation (7). Capital adequacy, asset quality,
performance and liquidity of both owners and banks are captured by the total capital ratio, loan loss reserves to gross
loans ratio, return on average equity and the liquid assets to total deposits and short term funding ratio, respectively.
The number is parentheses, and the statistic reported for the Hansen test are the p-values. AR2 test row reports zvalues. *, **, *** significant at 10%, 5%, 1%, respectively.

43

Table 3. Owner IAB and lender-nation-specific factors
Macroeconomic variables
GDP

Bank's capital adequacy

Bank's asset quality

Bank's performance

Bank's liquidity

Owner's ratios

Unemployment Deposit rate

Capital Adequacy Asset Quality Performance

Liquidity

1.3230

-0.0378

-0.0386

0.0005

0.0010

0.0022

-0.0002

(0.0244)**

(0.6408)

(0.2521)

(0.1636)

(0.5866)

(0.0889)*

(0.6130)

0.0347

0.0369

-0.0850

0.0517

0.0482

0.0429

0.0531

(0.3983)

(0.3732)

(0.6144)

(0.1884)

(0.1870)

(0.1814)

(0.1625)

0.0005

0.0005

-0.0009

0.0022

0.0021

0.0021

0.0022

(0.7561)

(0.7566)

(0.6404)

(0.3039)

(0.3202)

(0.3145)

(0.2983)

0.0063

0.0062

-0.0060

0.0051

0.0054

0.0050

0.0050

(0.1619)

(0.1720)

(0.3702)

(0.3877)

(0.3534)

(0.3701)

(0.3849)

0.0009

0.0009

0.0013

0.0102

0.0103

0.0097

0.0099

(0.0000)***

(0.0000)***

(0.1382)

(0.2752)

(0.2664)

(0.2955)

(0.2862)

0.0001

0.0001

-0.0001

-0.0001

-0.0001

0.0000

0.0000

(0.7730)

(0.8133)

(0.7920)

(0.8047)

(0.8274)

(0.8573)

(0.8568)

Number of observations

1535

1535

458

1291

1304

1319

1328

Hansen test

0.9867

0.9738

1.0000

0.9557

0.9534

0.9310

0.9545

AR2 test

0.3569

0.4078

0.5836

0.3765

0.3562

0.3969

0.3737

Notes: This table reports the results obtained from the estimation of equation (9). Capital adequacy, asset quality,
performance and liquidity of both owners and banks are captured by the total capital ratio, loan loss reserves to gross
loans ratio, return on average equity and the liquid assets to total deposits and short term funding ratio, respectively.
The number is parentheses, and the statistic reported for the Hansen test are the p-values. AR2 test row reports zvalues. *, **, *** significant at 10%, 5%, 1%, respectively.
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Table 4. Other macroeconomic factors

GDP
Unemployment
Exchange rate
Deposit rate
Lending rate
Money market rate
T-Bill rate
Central bank policy rate
Equity

Deviations across host nations

Deviations across lending nations

0.7437

1.3230

(0.0160)**

(0.0244)**

-0.1088

-0.0378

(0.0047)***

(0.6408)

0.2413

-0.2022

(0.0042)***

(0.3148)

-0.0031

-0.0386

(0.0071)***

(0.2521)

-0.1377

-0.1025

(0.0004)***

(0.1302)

-0.0050

0.0005

(0.0612)*

(0.5769)

-0.0018

0.0003

(0.0144)**

(0.6440)

-0.0152

0.0121

(0.5053)

(0.6044)

0.1391

0.0308

(0.0790)*

(0.7583)

Notes: This table reports the coefficients of the macroeconomic variables in equations (7) and (9) in column 1 and 2,
respectively. The number is parentheses are the p-values. *, **, *** significant at 10%, 5%, 1%, respectively.
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Table 5. Other financial ratios
Capital Adequacy
Deviations
across host
nations

Performance

Deviations
across lending
nations

Deviations
across host
nations

Deviations
across lending
nations

Total Capital
Ratio

0.0058

(0.0000)***

0.0005

(0.2507)

Net Interest
Margin

-0.0058

(0.1584)

0.0266

(0.1325)

Tier 1 Ratio

0.0076

(0.0000)***

0.0032

(0.6237)

Net Int Rev /
Avg Assets

-0.0118

(0.0179)**

0.0271

(0.1753)

Equity / Tot
Assets

0.0051

(0.0461)**

0.0179

(0.0259)**

Oth Op Inc /
Avg Assets

0.0065

(0.0303)**

0.0102

(0.3732)

Equity / Net
Loans

0.0015

(0.0000)***

0.0034

(0.0015)***

Non Int Exp /
Avg Assets

-0.0036

(0.3367)

0.0100

(0.3018)

Equity / Cust
& ST Funding

0.0018

(0.0015)***

0.0072

(0.0645)*

Pre-Tax Op Inc
/ Avg Assets

0.0073

(0.2235)

0.0057

(0.7218)

Equity /
Liabilities

0.0011

(0.0855)*

0.0160

(0.0186)**

Non Op Items &
Taxes / Avg Ast

-0.0038

(0.5286)

0.0404

(0.2098)

Cap Funds /
Tot Assets

0.0067

(0.0024)***

0.0157

(0.0320)**

Return On Avg
Assets (ROAA)

0.0061

(0.3078)

0.0395

(0.0583)*

Cap Funds /
Net Loans

0.0012

(0.0001)***

0.0028

(0.0017)***

Return On Avg
Equity (ROAE)

0.0010

(0.0001)***

0.0022

(0.0889)*

Cap Funds /
Dep & ST
Funding

0.0014

(0.2378)

0.0061

(0.0446)**

Dividend PayOut

0.0000

(0.8488)

-0.0003

(0.0281)**

Cap Funds /
Liabilities

0.0022

(0.1088)

0.0140

(0.0196)**

Inc Net Of Dist
/ Avg Equity

0.0012

(0.0010)***

0.0026

(0.0847)*

Subord Debt /
Cap Funds

-0.0010

(0.4006)

-0.0011

(0.4949)

Non Op Items /
Net Income

-0.0001

(0.4953)

0.0001

(0.1618)

Cost To Income
Ratio

0.0003

(0.4456)

0.0005

(0.3623)

Liquidity

Asset Quality
Deviations
across lending

Deviations
across host

Deviations
across host

Deviations
across lending

Loan Loss Res
/ Gross Loans

-0.0063

(0.0963)*

0.0009

(0.6353)

Interbank Ratio

0.0001

(0.1088)

0.0001

(0.4562)

Loan Loss Prov
/ Net Int Rev

-0.0006

(0.0299)**

-0.0006

(0.0952)*

Net Loans / Tot
Assets

-0.0056

(0.0000)***

-0.0005

(0.7101)

Loan Loss Res
/ Impair. Loans

0.0004

(0.0000)***

-0.0002

(0.0702)*

Net Loans /
Dep & ST
Funding

-0.0014

(0.0008)***

-0.0005

(0.3922)

Impaired Loans
/ Gross Loans

-0.0099

(0.0000)***

-0.0060

(0.2468)

Net Loans / Tot
Dep & Bor

-0.0028

(0.0000)***

0.0010

(0.3539)

NCO / Average
Gross Loans

-0.0044

(0.1035)

-0.0007

(0.9558)

0.0016

(0.0000)***

-0.0003

(0.5057)

0.0000

(0.7367)

-0.0003

(0.0830)*

0.0030

(0.0000)***

-0.0004

(0.7661)

-0.0008

(0.0000)***

-0.0007

(0.2430)

-0.0010

(0.0001)***

-0.0022

(0.0504)*

NCO / Net Inc
Bef Ln Lss
Prov.
Impaired Loans
/ Equity
Unres. Impair.
Loans / Equity

Liquid Assets /
Dep & ST
Funding
Liquid Assets /
Total Debt and
Borr.

Notes: To obtain the estimation results in this table we replace our baseline indicators of bank and owner capital
adequacy, performance, asset quality and liquidity in equations (7) and (9) with other measures. For each of the four
blocks, the first and last two columns report the main independent variable’s coefficient in equation (7) and (9),
respectively. The number is parentheses are the p-values. *, **, *** significant at 10%, 5%, 1%, respectively.
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Table 6. Pull-push interaction, Subsidiary and host-nation-specific factors
GDP
Baseline

Unemployment

Deposit
rate

Capital
Adequacy

Asset
Quality

Performance

Liquidity

0.7437

-0.1088

-0.0031

0.0058

0.0063

0.0010

0.0016

(0.0160)**

(0.0047)***

(0.0071)***

(0.0000)***

(0.0963)*

(0.0001)***

(0.0000)***

0.0064

0.0084

With pull-push interaction
GDP

Unemployment

Deposit Rate

Capital Adequacy

Asset Quality

Performance

Liquidity

0.9130

-0.1013

-0.0042

(0.0177)**

(0.0188)**

(0.0009)***

(0.0000)*** (0.0443)**

0.0012

0.0015

(0.0001)***

(0.0000)***

-11.9983

-4.2982

0.0277

0.0672

-0.0045

-0.0603

-0.0156

(0.3736)

(0.2719)

(0.5868)

(0.5095)

(0.9846)

(0.0453)

(0.6245)

0.0066

0.0094

0.8509

-0.1058

-0.0042

(0.0277)**

(0.0171)**

(0.0009)***

(0.0000)*** (0.0237)**

0.0010

0.0015

(0.0102)**

(0.0000)***

0.7194

-0.0653

-0.0093

0.0021

-0.0530

-0.0011

0.0058

(0.7682)

(0.8244)

(0.6388)

(0.8357)

(0.0137)**

(0.5538)

(0.0070)***

0.8581

-0.0739

-0.0744

0.0112

0.0039

-0.0011

0.0017

(0.4415)

(0.4367)

(0.2184)

(0.0009)***

(0.6652)

(0.1283)

(0.0004)***

-5.3061

0.0444

-0.0526

0.0045

0.0156

-0.0004

-0.0009

(0.0373)**

(0.9172)

(0.2338)

(0.6485)

(0.6985)

(0.9168)

(0.7390)

0.8645

-0.1028

-0.0039

0.0063

0.0063

0.0010

0.0016

(0.0102)**

(0.0218)**

(0.0039)***

(0.0000)***

(0.0977)*

(0.0001)***

(0.0000)***

-0.0081

0.0098

-0.0001

-0.0001

-0.0002

0.0002

0.0002

(0.9439)

(0.4283)

(0.9007)

(0.0648)*

(0.8045)

(0.0208)**

(0.0818)*

0.8779

-0.1086

-0.0040

0.0062

0.0068

0.0008

0.0015

(0.0131)**

(0.0158)**

(0.0048)***

(0.0000)***

(0.0652)*

(0.0055)***

(0.0000)***

0.2671

-0.0288

0.0005

0.0003

-0.0001

-0.0004

0.0004

(0.2128)

(0.4382)

(0.7441)

(0.7066)

(0.7342)

(0.1794)

(0.259)

0.0063

0.0052

0.8892

-0.1076

-0.0040

(0.0079)***

(0.0129)**

(0.0343)**

(0.0000)*** (0.0455)**

0.0012

0.0015

(0.0006)***

(0.0000)***

0.0177

0.0004

0.0001

0.0002

0.0013

0.0000

-0.0001

(0.7451)

(0.9527)

(0.8642)

(0.1934)

(0.0003)***

(0.0076)***

(0.1530)

0.8750

-0.1042

-0.0041

0.0064

0.0065

0.0009

0.0015

(0.0102)**

(0.0152)**

(0.0068)***

(0.0000)***

(0.0711)*

(0.0017)***

(0.0001)***

-0.0173

-0.0019

0.0001

0.0000

0.0000

0.0000

0.0000

(0.2714)

(0.3340)

(0.5128)

(0.5673)

(0.8390)

(0.4633)

(0.1886)

Notes: To obtain the estimation results in this table we expand equation (7) by including an interactive term derived
by the multiplication of owner/lender-nation specific factors with subsidiary/host-nation specific factors. This expanded
model is given by equation (10) in Section 4.3. The subsidiary/host-nation specific variables that we associate with pull
effects are listed in the columns and for each of these variables we include an interactive term derived from multiplying
them by the owner/lender-nation specific factors listed in the rows of the table.
as before represents the coefficient
of the pull factor and
is the coefficient of the interactive term. Capital adequacy, asset quality, performance and
liquidity of both owners and banks are captured by the total capital ratio, loan loss reserves to gross loans ratio, return
on average equity and the liquid assets to total deposits and short term funding ratio, respectively. *, **, *** significant
at 10%, 5%, 1%, respectively.
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Table 7. Pull-push interaction, Owner and lender-nation-specific factors
GDP
Baseline

Unemployment

Deposit
rate

Capital
Adequacy

Asset
Quality

Performance

Liquidity

1.3230

-0.0378

-0.0386

0.0005

0.0010

0.0022

-0.0002

(0.0244)**

(0.6408)

(0.2521)

(0.1636)

(0.5866)

(0.0889)*

(0.6130)

With pull-push interaction
GDP

Unemployment

Deposit Rate

Capital Adequacy

Asset Quality

Performance

Liquidity

1.3102

-0.0357

-0.1184

0.0007

0.0019

0.0022

-0.0003

(0.0463)**

(0.6686)

(0.0585)*

(0.4836)

(0.6477)

(0.1009)

(0.5114)

1.7909

-4.5226

1.2826

0.0940

0.0377

-0.0270

0.0049

(0.8749)

(0.3009)

(0.7596)

(0.2798)

(0.8837)

(0.3666)

(0.8516)

1.2773

-0.0487

-0.1195

0.0007

0.0017

0.0022

-0.0003

(0.0333)**

(0.5649)

(0.0710)*

(0.4734)

(0.6674)

(0.1066)

(0.4787)

-4.9324

0.9430

-0.5069

-0.0017

0.0389

0.0015

-0.0018

(0.0907)*

(0.0287)**

(0.5787)

(0.8883)

(0.0436)**

(0.4898)

(0.5172)

3.3461

-0.0286

-0.1147

0.0287

0.0024

0.0113

-0.0005

(0.0093)***

(0.8915)

(0.0769)*

(0.4963)

(0.9271)

(0.0978)*

(0.3819)

-1.7067

0.1743

0.0573

0.0094

-0.0093

-0.0037

-0.0035

(0.5708)

(0.6864)

(0.6519)

(0.4648)

(0.7391)

(0.5891)

(0.2233)

0.7006

-0.0827

-0.0945

-0.0001

0.0027

0.0024

-0.0003

(0.2725)

(0.3371)

(0.5681)

(0.9390)

(0.2333)

(0.0610)*

(0.4752)

0.0105

-0.0155

-0.0347

0.0000

-0.0004

0.0000

0.0000

(0.8752)

(0.1787)

(0.6815)

(0.4017)

(0.5761)

(0.9150)

(0.6154)

0.6765

-0.0846

-0.0621

0.0006

0.0014

0.0021

-0.0003

(0.2997)

(0.3198)

(0.6071)

(0.2538)

(0.7306)

(0.1167)

(0.4670)

0.2633

-0.0389

0.0538

-0.0006

0.0000

-0.0002

0.0005

(0.3211)

(0.2222)

(0.5732)

(0.5302)

(0.8766)

(0.5074)

(0.1528)

0.6430

-0.0856

-0.0522

0.0003

0.0016

0.0023

-0.0003

(0.3097)

(0.3058)

(0.6692)

(0.4816)

(0.4032)

(0.0677)*

(0.5530)

-0.0001

0.0148

-0.0606

0.0004

-0.0008

0.0000

0.0000

(0.9973)

(0.0373)**

(0.0510)*

(0.1365)

(0.0020)***

(0.0158)**

(0.0314)**

0.6194

-0.0849

-0.2006

0.0000

-0.0001

0.0022

-0.0003

(0.3267)

(0.3152)

(0.0829)*

(0.9301)

(0.9608)

(0.0875)*

(0.4804)

-0.0277

-0.0017

-0.0076

0.0001

0.0002

0.0000

0.0000

(0.1745)

(0.5069)

(0.0871)*

(0.2191)

(0.1427)

(0.7889)

(0.0274)**

Notes: To obtain the estimation results in this table we expand equation (9) by including an interactive term derived
by the multiplication of owner/lender-nation specific factors with subsidiary/host-nation specific factors. This expanded
model is given by equation (11) in Section 4.3. The owner/lender-nation specific variables that we associate with push
effects are listed in the columns and for each of these variables we include an interactive term derived from multiplying
them by the subsidiary/host-nation specific factors listed in the rows of the table.
as before represents the coefficient
of the push factor and
is the coefficient of the interactive term. Capital adequacy, asset quality, performance and
liquidity of both owners and banks are captured by the total capital ratio, loan loss reserves to gross loans ratio, return
on average equity and the liquid assets to total deposits and short term funding ratio, respectively. *, **, *** significant
at 10%, 5%, 1%, respectively.
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Table 8. Sensitivity analysis
Baseline sample
eq (7)

eq (9)

44 countries
eq (7)

eq (9)

Alternative way of
accounting for M&A
eq (7)

eq (9)

Unadjusted loan growth
rate
eq (7)

eq (9)

Macroeconomic variables
0.7437

1.3230

1.0021

1.6301

0.8998

2.1435

1.0151

0.6533

(0.0160)**

(0.0244)**

(0.0858)*

(0.0146)**

(0.0841)*

(0.0045)**

(0.0000)***

(0.0996)*

Unemployment

-0.1088
(0.0047)***

-0.0378
(0.6408)

-0.0970
(0.0510)*

-0.0481
(0.6179)

-0.1928
(0.0002)***

-0.2337
(0.0567)*

-0.1524
(0.0000)***

-0.0452
(0.3096)

Deposit rate

-0.0031
(0.0071)***

-0.0386
(0.2521)

-0.0031
(0.1359)

-0.0470
(0.1323)

-0.0042
(0.0260)**

-0.0894
(0.1143)

-0.0037
(0.0013)***

-0.0229
(0.4032)

GDP

Ratios
0.0058

0.0005

0.0054

0.0006

0.0025

0.0007

0.0033

0.0004

(0.0000)***

(0.1636)

(0.0001)***

(0.1562)

(0.0155)**

(0.0727)*

(0.0017)***

(0.4917)

Asset Quality

0.0063
(0.0963)*

0.0010
(0.5866)

0.0087
(0.0499)**

-0.0005
(0.7766)

0.0102
(0.0093)***

0.0025
(0.3717)

-0.0013
(0.5517)

0.0012
(0.5881)

Performance

0.0010
(0.0001)***

0.0022
(0.0889)*

0.0006
(0.0830)*

0.0037
(0.0485)**

0.0010
(0.0045)***

0.0023
(0.1033)

0.0006
(0.0389)**

0.0014
(0.0409)**

Liquidity

0.0016
(0.0000)***

-0.0002
(0.6130)

0.0015
(0.0000)***

-0.0002
(0.7350)

0.0014
(0.0001)***

-0.0006
(0.3456)

0.0014
(0.0000)***

-0.0001
(0.6973)

Capital Adequacy

Notes: This table reports the coefficients of the main independent variables (and their corresponding p-values) in
equations (7) and (9) in column 1 and 2, respectively. The p-values are in parentheses. *, **, *** significant at 10%,
5%, 1%, respectively.

49

Table 9. Sensitivity analysis, continued

Baseline sample
eq (7)

eq (9)

Accounting for cross-border
lending, sample with
relatively more local lenders
eq (7)

Accounting for crossborder lending, adjusted
loan growth rates

eq (9)

eq (7)

eq (9)

Cross-border lending

Accounting for the
number of banks

eq (7)

eq (7)

eq (9)

eq (9)

Macroeconomic variables
GDP

0.7437

1.3230

0.6945

1.4042

1.1366

3.0593

-0.6171

-4.5954

0.8592

1.8440

(0.0160)**

(0.0244)**

(0.0279)**

(0.0800)*

(0.0024)***

(0.0011)***

(0.5708)

(0.0000)***

(0.0114)**

(0.0855)*

Unemployment

-0.1088
(0.0047)***

-0.0378
(0.6408)

-0.1072
(0.0350)**

-0.0083
(0.9381)

-0.0748
(0.1704)

-0.1739
(0.1032)

-0.0997
(0.3502)

0.3423
(0.0038)***

-0.1652
(0.0026)***

-0.1382
(0.3346)

Deposit rate

-0.0031
(0.0071)***

-0.0386
(0.2521)

-0.0794
(0.0001)***

-0.1287
(0.0234)**

-0.0060
(0.0000)***

0.0174
(0.8159)

0.0017
(0.0732)*

0.0110
(0.8427)

-0.0561
(0.0138)**

-0.1448
(0.0718)*

Ratios
0.0058

0.0005

0.0051

0.0000

0.0079

0.0010

0.0038

0.0005

0.0088

0.0031

(0.0000)***

(0.1636)

(0.0004)***

(0.9892)

(0.0001)***

(0.5685)

(0.2073)

(0.8161)

(0.0001)***

(0.6846)

Asset Quality

0.0063
(0.0963)*

0.0010
(0.5866)

0.0071
(0.0808)*

-0.0029
(0.6218)

0.0071
(0.0325)**

-0.0015
(0.8121)

-0.0006
(0.8370)

0.0060
(0.2474)

0.0099
(0.0033)***

0.0057
(0.5076)

Performance

0.0010
(0.0001)***

0.0022
(0.0889)*

0.0018
(0.0000)***

0.0007
(0.5911)

0.0011
(0.0002)***

0.0006
(0.5950)

-0.0001
(0.7943)

0.0014
(0.4932)

0.0013
(0.0095)***

0.0022
(0.1544)

Liquidity

0.0016
(0.0000)***

-0.0002
(0.6130)

0.0018
(0.0169)**

-0.0002
(0.7739)

0.0018
(0.0000)***

-0.0001
(0.9043)

0.0001
(0.7994)

0.0021
(0.0284)**

0.0015
(0.0000)***

-0.0009
(0.2624)

Capital Adequacy

Notes: This table reports the coefficients of the main independent variables (and their corresponding p-values) in
equations (7) and (9) in column 1 and 2, respectively. The p-values are in parentheses. *, **, *** significant at 10%,
5%, 1%, respectively.
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Table 10. Sensitivity analysis, continued

Baseline sample
eq (7)

eq (9)

Accounting for lending
shares
eq (7)

eq (9)

Accounting for distance
eq (7)

eq (9)

Accounting for income per
capita
eq (7)

eq (9)

Macroeconomic variables
0.7437

1.3230

13.6950

-1.8324

0.7739

2.3324

0.7201

1.2373

(0.0160)**

(0.0244)**

(0.0000)***

(0.3130)

(0.0458)**

(0.0231)**

(0.0835)*

(0.0718)*

Unemployment

-0.1088
(0.0047)***

-0.0378
(0.6408)

-1.0210
(0.0041)***

-0.9487
(0.4480)

-0.1090
(0.0419)**

-0.0682
(0.6521)

-0.0321
(0.5776)

-0.0231
(0.8004)

Deposit rate

-0.0031
(0.0071)***

-0.0386
(0.2521)

-0.5138
(0.0210)**

-0.0159
(0.8678)

-0.0028
(0.0051)***

-0.0692
(0.1185)

-0.0021
(0.0016)***

-0.0316
(0.3539)

GDP

Ratios
0.0058

0.0005

0.0114

0.0029

0.0057

-0.0004

0.0047

-0.0002

(0.0000)***

(0.1636)

(0.0015)***

(0.6721)

(0.0054)***

(0.6546)

(0.0001)***

(0.8375)

Asset Quality

0.0063
(0.0963)*

0.0010
(0.5866)

0.0267
(0.1279)

-0.0156
(0.5460)

0.0010
(0.7928)

-0.0021
(0.5572)

0.0060
(0.2130)

-0.0006
(0.7960)

Performance

0.0010
(0.0001)***

0.0022
(0.0889)*

0.0059
(0.0004)***

0.0096
(0.3162)

0.0013
(0.0001)***

0.0024
(0.2004)

0.0006
(0.0405)**

0.0020
(0.1505)

Liquidity

0.0016
(0.0000)***

-0.0002
(0.6130)

0.0009
(0.0685)*

0.0064
(0.0008)***

0.0017
(0.0838)*

-0.0003
(0.6553)

0.0015
(0.0000)***

0.0000
(0.9959)

Capital Adequacy

Notes: This table reports the coefficients of the main independent variables (and their corresponding p-values) in
equations (7) and (9) in column 1 and 2, respectively. The p-values are in parentheses. *, **, *** significant at 10%,
5%, 1%, respectively.
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Table 11. Capital controls
Banks' ratios

Macroeconomic variables
GDP

Unemployment Deposit rate

Capital Adequacy Asset Quality Performance

Liquidity

Subsidiary and host-nation specific factors

γ 1h
Capital controls

0.4319

-0.0733

-0.0109

0.0055

0.0073

0.0014

0.0012

(0.2049)

(0.0836)*

(0.0625)*

(0.0005)***

(0.0805)*

(0.0004)***

(0.0203)**

0.0639

0.0670

0.0833

0.0789

0.0781

0.0627

0.0573

(0.0520)*

(0.0550)*

(0.0084)***

(0.0287)**

(0.0247)**

(0.0741)*

(0.0896)*

0.9467

0.0700

0.0226

-0.0062

0.0162

0.0010

0.0002

(0.4032)

(0.5238)

(0.7195)

(0.4242)

(0.3803)

(0.5565)

(0.7932)

Owner and lending-nation specific factors

Capital controls

0.0419

0.0401

-0.0185

0.0698

0.0548

0.0549

0.0553

(0.0267)**

(0.0354)**

(0.5955)

(0.0001)***

(0.0251)**

(0.0041)***

(0.0025)***

Notes: To obtain the results in this table we add a capital controls variable to the right hand sides of equations (7) and
(9). The top panel reports the coefficients of the main independent variable (and their corresponding p-values) and the
coefficient of the capital controls variable, in this extended version of equations (7) and the bottom panel does the same
for equation (9). The p-values are in parentheses. *, **, *** significant at 10%, 5%, 1%, respectively.
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Table 12. Comparing the economic significance of ratios, subsidiary versus owner

eq (7)

eq (9)

Capital Adequacy

eq (7)

eq (9)

Asset Quality

Equity / Tot Assets

0.0502

0.0309

Loan Loss Prov / Net Int Rev

-0.0223

-0.0144

Equity / Net Loans

0.1153

0.0893

Loan Loss Res / Impair. Loans

0.0458

-0.0114

Equity / Cust & ST Funding

0.0566

0.0331

Unres. Impair. Loans / Equity

-0.0339

-0.0304

Equity / Liabilities

0.0408

0.0327

Performance

Cap Funds / Tot Assets

0.0645

0.0333

Return On Avg Equity (ROAE)

0.0210

0.0142

Cap Funds / Net Loans

0.0895

0.0877

Inc Net Of Dist / Avg Equity

0.0283

0.0140

Notes: This table reports the estimated coefficients of the ratios that are the main independent variables in equations
(7) and (9). The coefficients represent the percentage point response of lending to a one standard deviation change in
the ratio. The bold values are larger in absolute value than their counterparts in the same column pair.
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Appendix A. Data
Table A.1. Data definitions
Variables
Loans
Capital adequacy ratios

Description
Total loans

Tier 1 + Tier 2 capital (including subordinated debt, hybrid capital, loan loss reserves and valuation reserves) as a share of risk
weighted assets and off balance sheet risks.
Tier 1 Ratio
Tier 1 capital (shareholder funds plus perpetual non cumulative preference shares) / risk weighted assets & off balance sheet risks.
Equity / Tot Assets
This ratio measures the amount of protection afforded to the bank by the equity they invested in it. The higher values indicate
Equity / Net Loans
This ratio measures the equity cushion available to absord losses on the loan book.
Equity / Cust & ST Funding The amount of permanent funding relative to short term potentially volatile funding.
Equity / Liabilities
This leverage ratio is simply another way of looking at the equity funding of the balance sheet and capital adequacy.
(Equity + hybrid capital + subordinated debts) / total assets
Cap Funds / Tot Assets
Cap Funds / Net Loans
(Equity + hybrid capital + subordinated debts) / net loans
Cap Funds / Dep & ST
(Equity + hybrid capital + subordinated debts) / Deposits & Short term funding
Cap Funds / Liabilities
(Equity + hybrid capital + subordinated debts) / total liabilities
The percentage of total capital funds provided in the form of subordinated debt.
Subord Debt / Cap Funds
Total Capital Ratio

Performance ratios
Net Interest Margin
Net Int Rev / Avg Assets
Oth Op Inc / Avg Assets
Non Int Exp / Avg Assets
Pre-Tax Op Inc / Avg Assets
Non Op Items & Taxes / Avg
Return On Avg Assets
Return On Avg Equity
Dividend Pay-Out
Inc Net Of Dist / Avg Equity
Non Op Items / Net Income
Cost To Income Ratio

Net interest income to earning assets. The higher this figure the cheaper the funding or the higher the margin.
This ratio is similar to the net interest margin but it is expressed as a percentage of the total balance sheet.
This ratio indicates to what extent fees and other income represent a greater percentage of earnings of the bank.
Non interest expenses or overheads plus provisions. It measures the costs relative to the assets invested.
This is a measure of the operating performance of the bank before tax and unusual items.
This ratio measures costs and tax as a percentage of assets.
The returns generated from the assets financed by the bank.
Measures the return on shareholder funds.
Measures the share of post tax profits paid out to shareholders.
The return on equity after deducting the dividends from returns. The increase in equity due to internally generated funds.
The percentage of total net income consisting of unusual items.
The overhead costs of running the bank as percentage of income generated before provisions.

Asset quality ratios
Loan Loss Res / Gross Loans
Loan Loss Prov / Net Int Rev
Loan Loss Res / Impair.
Impaired Loans / Gross Loans
NCO / Average Gross Loans
NCO / Net Inc Bef Ln Lss
Impaired Loans / Equity
Unres. Impair. Loans / Equity

Indicates how much of the total portfolio has been provided for but not charged off. It is a reserve for losses (% of total loans).
Provisions in the profit and loss account to interest income.
Loan loss reserves to nonperforming or impaired loans.
This is a measure of the amount of total loans which are doubtful.
Net charge offs or the amount written-off from loan loss reserves less recoveries as a percentage of the gross loans.
Net charge offs to income net of loan loss provisions
Impaired or problem loans as a percentage of the bank's equity.
Impaired or problem loans not covered by reserves, as a percentage of capital.

Liquidity ratios
Interbank Ratio
Net Loans / Tot Assets
Net Loans / Dep & ST
Net Loans / Tot Dep & Bor
Liquid Assets / Dep & ST
Funding
Liquid Assets / Total Debt
and Borr.

Loans to other banks divided by funds borrowed from other banks.
The percentage of assets constituting loans.
Loans to deposits and short term funding.
Similar to the ratio above except the denominator includes deposits and total borrowing
The percentage of customer and short term funds that could be serviced if they are withdrawn immediately.
This ratios is similar to the one above but the denominator includes total borrowing.

Macroeconomic variables
GDP
Unemployment
Exchange rate
Deposit rate

Gross Domestic Product by Expenditure in Constant Prices. Seasonally adjusted index, 2010=1.
Harmonized unemployment rate. All Persons, seasonally adjusted.
Annual average and end of period nominal exchange rates expressed as US Dollars per currency.
Rates offered to resident customers for demand, time, or savings deposits. The rates for time and savings deposits are classified
according to maturity and amounts deposited. Deposit money banks and similar deposit-taking institutions may offer short and
medium-term instruments at specified rates for specific amounts and maturities; i.e. “certificates of deposit.”

Lending rate

The bank rate that usually meets the short- and medium-term financing needs of the private sector. This rate is normally
differentiated according to creditworthiness of borrowers and objectives of financing.

Money market rate
T-Bill rate
Central bank policy rate
Equity

The rate on short-term lending between financial institutions.
The rate at which short-term securities are issued or traded in the market.
The rate at which the central banks lend or discount eligible paper for deposit money banks
Annual index of share prices

Bilateral data
Currency decomposition
Share of cross-border lending
Number of reporting banks

BIS locational banking statistics, currency decomposition of local claims in foreign currency
BIS locational banking statistics, share of local claims in total claims
BIS locational statistics, number of reporting banks for each country pair
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Appendix B. Additional sensitivity analyses
In this section we conduct three more tests to determine whether the disparity in the
economic signi…cance of the two sets of coe¢ cients is robust.
The main advantages we gain by using bank-level data are that we can directly utilize the
bank level ownership structure in our analysis of internal capital markets, we can associate
subsidiary-speci…c …nancial variables with their lending behavior and we can use a large
number of observations to test our hypotheses. The disadvantage is that the country-level
BIS IBS data that we use in our analysis may not always provide an accurate description of
bank-level behavior, especially if the number of banks for a given country pair is large. To
form a closer link between the BIS IBS and the Bankscope data, we replicate our analysis
by using a country-level panel dataset (where the cross-sectional dimension is formed by
the country pairs) as our …rst robustness test. To aggregate the …nancial variables to the
country pair level, we compute weighted averages of these variables for each country pair,
while using individual banks’total assets as weights.
As a second test, we use our baseline bank-level dataset again but this time we include
the main independent variables without converting them to the deviational form described
in Section 2. We do this for both the …nancial and the macroeconomic variables. The reason
we use this alternative speci…cation is that while our baseline approach allows us to capture
the sensitivity to the variations across subsidiaries and IABs, it does not allow us to compare
the systematic e¤ects of push and pull factors. If, for example, there is global push shock
that a¤ects the IABs symmetrically (similar to the shocks investigated by the post-2008
studies discussed in the introduction to our paper) then our approach would not capture
the total impact of this shock. Similarly, if there is a global recession that a¤ects countries
symmetrically, we cannot detect the pull e¤ects that this may cause. In this section, we
compare the e¤ects of push and pull factors by including the main independent variables
without converting them to their deviational form and report their economic signi…cance.
The dependent variables in these estimations, however, have the same deviational form.

The results of our two tests are reported in Tables B.1 and B.2, respectively. The tables
report only the signi…cant coe¢ cients that represent the percentage point response of lending
to a one standard deviation change in the main independent variable, as in Table 11. In
these tables, we also include our baseline results for a comparison. Overall, these alternative
tests con…rm our main conclusions.
More concretely, the results in Table B.1 indicate that, in our country-level analysis,
the number of signi…cant coe¢ cients is smaller. This is especially true for the push factors
(reported under the equation (9) column) as none of the pro…tability and liquidity ratios are
signi…cant with this alternative dataset and only one asset quality and one macroeconomic
variable are signi…cant. Turning to equation (7) results, while the signi…cance of macroeconomic and capital adequacy variables is lower, this is not the case for the remaining three
categories. In rare instances, when both coe¢ cients corresponding to the country-level analysis are signi…cant, the pull factor coe¢ cients are similarly larger in magnitude. Compared
to the baseline results, our alternative estimations tend to produce smaller coe¢ cients.
The results in Table B.2 suggest that considering the systematic e¤ects of push and
pull factors reinforces our main conclusion that pull factors are more important than push
factors. Speci…cally, while we observe a similar drop in the number of signi…cant coe¢ cients
for equation (9) variables, we cannot make the same observation for the variables included in
equation (7). Compared to our baseline results, however, the magnitudes of the coe¢ cients
are smaller (though their signs are mostly similar). This implies that the relative lending
growth rates of subsidiaries are more strongly related to the deviations of the pull and push
variables from cross-country and IAB-speci…c averages than the unadjusted growth rates.
As a …nal test, we use asset weighted averages to measure our main variables as deviations
from lender-speci…c (in equation 7) and borrower-speci…c averages (equation 9). Doing so
allows us to investigate how a subsidiary’s lending deviates from the overall foreign lending
behavior of its parent IAB (in equation 7) and how a subsidiary’s lending behavior deviates
from the overall foreign bank lending in a given country (in equation 9). We do this exercise
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for only the …nancial ratios since it is not meaningful to weigh macroeconomic variables with
the asset size of banks. The results, displayed in Table B.3, similarly show that pull e¤ects
are more signi…cant and in rare cases when both pull and push e¤ects are signi…cant, pull
factors are more economically important.
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Table B.1 Country-level data
eq (7), baseline eq (9), baseline
GDP
Unemployment
Exchange rate
Deposit rate
Lending rate
Money market rate
T-Bill rate
Equity
Capital Adequacy
Total Capital Ratio
Tier 1 Ratio
Equity / Total Assets
Equity / Net Loans
Equity / Customer & Short Term Funding
Equity / Liabilities
Capital Funds / Total Assets
Capital Funds / Net Loans
Capital Funds/Deposits&Short Term Funding
Capital Funds / Liabilities
Asset Quality
Loan Loss Reserves/Gross Loans
Loan Loss Prov./Net Interest Revenue
Loan Loss Reserves/Impaired Loans
Impaired Loans/Gross Loans
Net charge offs/Net Inc. Before Ln Lss Prov.
Impaired Loans / Equity
Unreserved Impaired Loans/Equity
Performance
Net Interest Margin
Net Interest Revenue / Average Assets
Other Operation Income / Average Assets
Non Interest Expenses / Average Assets
Non Operation Items&Taxes/Average Assets
Return On Average Assets (ROAA)
Return On Average Equity (ROAE)
Dividend Pay-Out
Income Net of Distribution / Average Equity
Non Operation Items / Net Income
Liquidity
Net Loans/Total Assets
Net Loans/Deposits & Short Term Funding
Net Loans/Total Deposits & Borrowing
Liquid Assets/Dep & Short Term Funding
Liquid Assets/Total Debt & Borrowing

0.0186
-0.0128
0.0179
-0.0052
-0.0223
-0.0136
-0.0030
0.0226
0.0886
0.1090
0.0502
0.1153
0.0566
0.0408
0.0645
0.0895

-0.0296
-0.0223
0.0458
-0.0615

0.0159

eq (7), country- eq (9), countrylevel data
level data
0.0187
0.0181

-0.0158

-0.0272

0.0309
0.0893
0.0331
0.0327
0.0333
0.0877
0.0309
0.0351

-0.0144
-0.0114

0.0996
0.0255

-0.0116
0.0177

-0.0151
-0.0121
0.0207

-0.0464
-0.0320

0.0090

-0.0534
-0.0139

-0.0429
-0.0339

-0.0304

-0.0357
0.0311

0.0210
0.0283

-0.1148
-0.0565
-0.0800
0.0648
0.0971

-0.0298
-0.0207

-0.0345

0.0162
0.0142
-0.0156
0.0140

-0.0273
0.0154
0.0321
0.0329
0.0222
-0.0108
-0.0837
-0.0649
-0.0346
0.0322
0.0345

Notes: This table reports the estimated coefficients of the ratios that are the main independent variables in equations
(7) and (9). In the table we only report coefficients that were significant at 10% or less. The coefficients represent the
percentage point response of lending to a one standard deviation change in the ratio. The results are shown for both
the baseline estimations and those obtained by using country-level data.
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Table B.2 An alternative specification of the main independent variables
eq (7), baseline eq (9), baseline
GDP
Unemployment
Exchange rate
Deposit rate
Lending rate
Money market rate
T-Bill rate
Equity
Capital Adequacy
Total Capital Ratio
Tier 1 Ratio
Equity / Total Assets
Equity / Net Loans
Equity / Customer & Short Term Funding
Equity / Liabilities
Capital Funds / Total Assets
Capital Funds / Net Loans
Capital Funds/Deposits&Short Term Funding
Capital Funds / Liabilities
Asset Quality
Loan Loss Reserves/Gross Loans
Loan Loss Prov./Net Interest Revenue
Loan Loss Reserves/Impaired Loans
Impaired Loans/Gross Loans
Net charge offs / Average Gross Loans
Net charge offs/Net Inc. Before Ln Lss Prov.
Impaired Loans / Equity
Unreserved Impaired Loans/Equity
Performance
Net Interest Margin
Net Interest Revenue / Average Assets
Other Operation Income / Average Assets
Non Interest Expenses / Average Assets
Return On Average Assets (ROAA)
Return On Average Equity (ROAE)
Dividend Pay-Out
Income Net of Distribution / Average Equity
Cost to Income Ratio
Liquidity
Net Loans/Total Assets
Net Loans/Deposits & Short Term Funding
Net Loans/Total Deposits & Borrowing
Liquid Assets/Dep & Short Term Funding
Liquid Assets/Total Debt & Borrowing

0.0186
-0.0128
0.0179
-0.0052
-0.0223
-0.0136
-0.0030
0.0226
0.0886
0.1090
0.0502
0.1153
0.0566
0.0408
0.0645
0.0895

-0.0296
-0.0223
0.0458
-0.0615

eq (7), without eq (9), without
deviational form deviational form

0.0159
-0.0092
0.0140
-0.0041
-0.0209

-0.0128

-0.0028
-0.0140

0.0309
0.0893
0.0331
0.0327
0.0333
0.0877
0.0309
0.0351

-0.0144
-0.0114

0.0678
0.0581
0.0500
0.1251
0.0765

-0.0117

0.0657
0.1081

-0.0362
-0.0233
0.0439
-0.0537
-0.0467

-0.0139
-0.0429
-0.0339

-0.0304

-0.0357
0.0311

-0.0445
-0.0352

-0.0325
0.0344

0.0350
0.0333
0.0265

0.0210
0.0283

0.0162
0.0142
-0.0156
0.0140

0.0229
-0.0127
0.0339
0.0184

-0.1148
-0.0565
-0.0800
0.0648
0.0971

-0.1201
-0.0742
-0.0756
0.0655
0.1065

Notes: This table reports the estimated coefficients of the ratios that are the main independent variables in equations
(7) and (9). In the table we only report coefficients that were significant at 10% or less. The coefficients represent the
percentage point response of lending to a one standard deviation change in the ratio. The results are shown for both
the baseline estimations and those obtained by not transforming the main independent variables to their deviational
form.

5

Table B.3 Deviations from asset weighted averages
eq (7),
eq (9), deviations
deviations from
from asset
eq (7), baseline eq (9), baseline
asset weighted
weighted
averages
averages
Capital Adequacy
Total Capital Ratio
Tier 1 Ratio
Equity / Total Assets
Equity / Net Loans
Equity / Customer & Short Term Funding
Equity / Liabilities
Capital Funds / Total Assets
Capital Funds / Net Loans
Capital Funds/Deposits&Short Term Funding
Capital Funds / Liabilities
Asset Quality
Loan Loss Reserves/Gross Loans
Loan Loss Prov./Net Interest Revenue
Loan Loss Reserves/Impaired Loans
Impaired Loans/Gross Loans
Net charge offs/Net Inc. Before Ln Lss Prov.
Impaired Loans / Equity
Unreserved Impaired Loans/Equity
Performance
Net Interest Margin
Net Interest Revenue / Average Assets
Other Operation Income / Average Assets
Non Interest Expenses / Average Assets
Return On Average Assets (ROAA)
Return On Average Equity (ROAE)
Dividend Pay-Out
Income Net of Distribution / Average Equity
Liquidity
Interbank ratio
Net Loans/Total Assets
Net Loans/Deposits & Short Term Funding
Net Loans/Total Deposits & Borrowing
Liquid Assets/Dep & Short Term Funding
Liquid Assets/Total Debt & Borrowing

0.0886
0.1090
0.0502
0.1153
0.0566
0.0408
0.0645
0.0895

-0.0296
-0.0223
0.0458
-0.0615

0.0309
0.0893
0.0331
0.0327
0.0333
0.0877
0.0309
0.0351

-0.0144
-0.0114

0.0860
0.1062
0.0632
0.1180
0.0684
0.0514
0.0658
0.0876

0.0284

0.0303
0.0326
0.0237
0.0351

-0.0226
0.0419
-0.0536

-0.0139
-0.0429
-0.0339

-0.0304

-0.0370
-0.0294
0.0296
0.0275

-0.0357
0.0311

0.0260
0.0304

0.0210
0.0283

-0.1148
-0.0565
-0.0800
0.0648
0.0971

0.0162
0.0142
-0.0156
0.0140

0.0192
-0.0164
0.0281
0.0199
-0.1214
-0.0467
-0.0786
0.0632
0.0942

0.0208
-0.0299

Notes: This table reports the estimated coefficients of the ratios that are the main independent variables in equations
(7) and (9). In the table we only report coefficients that were significant at 10% or less. The coefficients represent the
percentage point response of lending to a one standard deviation change in the ratio. The results are shown for both
the baseline estimations and those obtained by using asset weighted averages.
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