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Abstract

We set up a two-country, regional model of trade in financial services. Competitive
firms in each country manufacture non-traded consumer goods in an uncertain pro-
ductive environment, borrowing funds from a bank in either the home or the foreign
market. Duopolistic banks can choose their levels of monitoring of firms and thus the
levels of risk-taking, where the risk of bank failure is partly borne by taxpayers in
the banks” home countries. Moreover, each bank chooses the allocation of its lending
between domestic and foreign firms, while the bank’s overall loan volume is fixed by a
capital requirement set optimally in its home country. In this setting we consider two
types of financial integration. A reduction in the compliance costs of cross-border bank-
ing reduces aggregate output and increases risk-taking, thus harming consumers and
taxpayers in both countries. In contrast, a reduction in the costs of screening foreign

firms is likely to be beneficial for banks, consumers, and taxpayers alike.

Keywords: multinational banks, foreign direct investment, capital regulation, finan-

cial integration
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Total claims bank sector (in billions of US dollars)

1 Introduction

The internationalization of the banking sector has increased rapidly over the last few
decades, and in particular during the past 15 years. Total international bank lending
accelerated sharply after 2000, almost quadrupling between 2000 and 2008, by which
point it had reached 40% of world GDP. Since then, cross-border banking has receded
noticeably, but the worldwide volume of cross-border claims is still more than twice
what it was in 2000 (see Figure 1).! More disaggregated evidence comes from a database
with more than 5000 banks in 137 countries (Claessens and van Horen, 2014). This
documents large increases in the presence of foreign banks in most countries since the
mid-1990s, but also a substantial heterogeneity at the country level with respect to the

importance of foreign banks in national banking sectors.

Figure 1: Worldwide cross-border claims of banking sectors (1980-2016)
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The financial crisis of 2008 has shown that this increasing internationalization in the

banking sector is not without risk. Many banks worldwide have suffered huge losses

!Figure 1 incorporates all cross-border claims that arise from foreign affiliates (branches and sub-
sidiaries) of a parent firm. See Bank for International Settlements (2010) for a discussion of the

determinants of international lending before and after the 2007/08 financial crisis.



from subprime financial products that originated in the US housing market (Diamond
and Rajan, 2009).? Financial integration was thus a key factor in transforming the
crisis in the US housing market into a worldwide banking crisis, during which large
financial institutions in many countries had to be rescued by taxpayer monies. In
several countries, including Ireland and Iceland, the bailouts were so massive as to

threaten the entire state of public finances.?

The financial crisis has therefore re-invigorated the debate as to whether increasing
internationalization in the banking industry is a desirable development that should be
fostered by policy measures to reduce the costs of cross-border banking. One important
reason as to why the increasing internationalization of the banking sector may increase
its exposure to risk is the limited information about foreign loan markets. Empirical
evidence shows that “gravity models”, in which distance acts as a proxy for information
costs or information asymmetries, are able to explain international transactions in
financial services at least as well as they can explain goods-trade transactions (Portes,
Rey, and Oh, 2001; Portes and Rey, 2005).

Whether financial integration increases or reduces risk-taking in banks is, however,
still an open empirical issue. Acharya, Hasan and Sauners (2006) show, for a sample of
Italian banks during the 1990s, that geographic and sectoral diversification increased
the risk of banks’ lending portfolios. Similarly, Berger et al. (2005) find that large
banks operate at a greater distance than smaller banks and monitor these distant
loans less intensively, implying a higher exposure to asset risk. On the other hand,
Goetz, Laeven and Levine (2016) have recently found the opposite result, showing for
a US sample of bank holding companies that geographic expansion reduced banks’
risks. In this paper, we argue that one reason for these controversies may lie in the
fact that international lending faces two different types of extra costs, as compared to
making loans in a bank’s domestic market. Our analysis shows that reducing the cost

differential between domestic and international lending through “financial integration”

2Econometric evidence for a sample of large banks across the world confirms that, during this
period, the exposure to the US real estate market was a factor that significantly contributed to stock
market losses (Beltratti and Stulz, 2012).

3The government of Iceland decided to guarantee deposits of domestic investors, but declined to
guarantee the deposits of foreigners. Ireland, in contrast, bailed out both domestic and international
creditors with taxpayer money. In the fiscal year 2010 alone, this caused an Irish budget deficit equal
to 32% of the country’s GDP.



can have very different effects on banks’ risk-taking, as well as on welfare in the lending

countries, depending on which type of extra cost for foreign lending is reduced.

We study these issues in a two-country trade model that incorporates several character-
istics of the banking sector. Our model has two banks, each headquartered in a different
country, and extending loans to small, competitive firms The banks are multinationals
in that each has a domestic affiliate, located in the bank’s home country, and a for-
eign affiliate, located in the other country. International lending by a bank takes place
through its foreign affiliate, while domestic lending is undertaken by its home-country
affiliate. In deciding upon the conditions of their loans, the bank affiliates make mon-
itoring decisions that determine the riskiness of their operations in the banks’ home
and foreign markets. Banks face two, very different types of cost. The first is the cost of
meeting the general legal and regulatory framework in the country in which the lending
is taking place. We label this the “compliance cost”. The second is the cost of learning
about the affiliate’s individual client. We label this the “information cost”. The costs
of international lending are higher than those for domestic loans. Firstly, bank loans
of the foreign affiliate face higher compliance costs, as they have to deal with the tax
and regulatory system of a foreign country. This will make a foreign bank affiliate more
costly and hence less profitable than a bank unit that operates in its home country.
Secondly, information costs for individual bank customers for a foreign-based affiliate
are higher than those facing a domestic affiliate. We shall show that these information
asymmetries result in the foreign affiliates of banks choosing to monitor their loans less
well, resulting in more risky lending in the banks’ foreign markets compared to that in

their home markets.

Another feature of financial markets is that governments implicitly or explicitly offer
guarantees in case of bank failure. Our model incorporates the fact that the riski-
ness of bank operations has implications for taxpayers, as exemplified by the cases of
Ireland and Iceland mentioned above. In our model, these spillovers arise not from
discrete bail-out decisions but from government guarantees for the savings deposits
that banks use to finance their loans. Such deposit-insurance schemes exist in virtually
all developed countries, exposing taxpayers to the risks of national bank failures and
creating a fundamental moral hazard problem for banks (see Demirgiig-Kunt and De-
triagiache, 2002). In order to address the moral-hazard problem that deposit insurance
entails, governments can set minimum capital standards. We consequently model ac-

tive governments setting optimal capital-adequacy standards as their principal policy

3



instrument, forcing banks operating within their borders to hold a minimum amount
of equity for every loan they provide. This capital regulation reduces the bank’s moral
hazard and limits its total loan volume. In setting the capital-adequacy standard, the
government balances the impact of its regulation on bank profits, the expected costs to
taxpayers that arise in the case of bank failure, and the real effects that the availability

of credit has for expected output and hence consumer surplus.

While binding capital regulation fixes the total volume of lending, each bank is left to
determine the share of its its equity, and hence lending, that goes to firms in its home
and foreign markets. Moreover, each bank affiliate chooses the level of its monitoring,
and hence the riskiness of its loans, as a function of its (information) costs of monitoring.
With higher information costs in the foreign market, monitoring levels will be lower
there, as compared to the domestic market. In the presence of the implicit subsidies
to risk-taking resulting from the government guarantees, foreign affiliates of banks will
choose too little monitoring, such that each bank’s lending choice will be distorted

towards the more risky lending activity in the foreign market.

In this setting, the focus of our analysis is on the effects that financial integration will
have on banks, consumers and taxpayers in each country. We show that these effects
differ critically depending on which international friction is reduced. If economic and
financial integration lowers the compliance costs for foreign affiliates, while informa-
tion costs remain unchanged, then the effects of closer integration are predominantly
negative. Overall lending and aggregate output would fall in equilibrium, as a result of
each bank redirecting more of any given total loan volume towards its foreign market,
where its costs are higher. At the same time, the average riskiness of bank lending and
hence the expected losses to taxpayers increase, as each bank makes relatively more
loans in its foreign market where information is more costly and monitoring levels are
therefore lower. In contrast, if information costs in the foreign market fall as a result
of financial integration, then the effects of such a policy are most likely positive. A
shift towards greater lending in the foreign market is now accompanied by increased
monitoring, raising expected consumer surplus, while reducing the risks to taxpayers.
The conclusion from our analysis is, therefore, that it is crucial for financial integration
to be accompanied by policies that increase transparency and reduce information costs.
One important measure in this context have been stress tests for banks, both in the

United States and in the European banking union.



1.1 Related literature

Our paper combines elements from international trade theory and the literature on
financial regulation. In international trade, there is a small strand of literature that
explicitly examines the banking sector.* Following the early work by Eaton (1994),
de Blas and Russ (2013) and Niepmann (2015) have analyzed banks’ choices between
foreign direct investment and cross-border lending. Buch, Koch and Koetter (2011)
show a close empirical link between size, productivity and international activity in the
banking sector that is similar to the well-established patterns for manufacturing firms.
Other papers have analyzed the spillover effects of FDI in the banking sector on the
host country’s banking system (Lehner and Schnitzer, 2008). None of these papers
incorporates any policy instruments, however. On the other hand, a sizeable literature
has studied the effects of economic integration on policy competition in trade models
with imperfect competition (e.g., Kind, Midelfart and Schjelderup, 2005; Ottaviano and
van Ypersele, 2005; Haufler and Wooton, 2010). These papers have not been applied to
the specific policy issues facing the banking sector, and in particular do not incorporate

the risk-taking choices that are fundamental in banking.

To incorporate these effects, we draw on the literature on capital regulation in the bank-
ing sector. Several authors have stressed that, in a closed economy, capital regulation
increases the risk buffer of banks and curbs risky behaviour (Rochet, 1992; Hellman,
Murdock and Stiglitz, 2000). Calzolari and Lorath (2011) study the regulation of multi-
national banks that operate either through foreign branches or subsidiaries, whereas
Sinn (1997) and Acharya (2003) focus on the effects of regulatory competition when
banks operate internationally. The present paper is closest to Dell’Ariccia and Marquez
(2006), where regulators choose nationally optimal capital requirements by trading off
the aggregate level of banks’ profits against the benefits of financial stability. We ex-
tend their model and link it to the trade literature, incorporating different types of
trade frictions. This allows us to study the effects of financial integration on different

agents in the economy and on national welfare.

Our analysis of financial integration is related to a further literature strand that ex-
amines the effects of changes in market structure on banks’ risk-taking decisions. The

fundamental argument is that increased competition lowers banks’ profit margins and

4The general literature on trade in services and public policy is surveyed in Francois and Hoekman
(2010).



lowers their charter value. As a consequence, this reduces the loss to banks in the
case of default and induces them to take higher risks (Keeley, 1990; Allen and Gale,
2004). Empirical work shows the importance of this effect, finding that intensified bank
competition in the U.S. market has induced banks to switch from safer to more risky
lending activities (Jiang, Levine and Lin, 2017). One important difference between in-
creased competition and financial integration is that the latter affects the banks in each

market asymmetrically, by aligning their information and compliance costs.

A final related literature strand studies issues of risk-taking in connection with the
internationalization strategies of banks. The theoretical contributions in this literature
are typically based on portfolio-choice models, however, and the microeconomic con-
tributions are primarily empirical (e.g., Beltratti and Stulz, 2012; Buch, Koch, and
Koetter, 2013; Ongena, Popov and Udell, 2013).

The remainder of this paper is set up as follows. Section 2 introduces our trade model
with goods production and cross-border lending by banks. Section 3 studies the opti-
mal capital regulation by the government. Section 4 analyzes the effects of financial
integration, focusing on reductions in compliance costs on the one hand and reductions
in information costs on the other. Section 5 studies, by means of numerical simulations,
how the different types of financial integration feed back on governments’ optimal reg-

ulation policy. Section 6 concludes.

2 The model

2.1 General setup

We consider a region composed of two identical countries ¢ € {1,2}. In each country,
goods are manufactured by competitive firms that have to borrow in order to be able to
produce their output of non-tradeable goods. Loans are provided by two multinational
banks, each having its parent company in one of the two countries and a subsidiary in

the other.> Thus each bank can be viewed as having a domestic affiliate and a foreign

SEmpirical evidence suggests that cross-border lending occurs mainly through (legally independent)
subsidiaries, rather than (legally dependent) branches of a parent bank. Cerutti, Dell’Ariccia and
Martinez Peria (2007, Table 1) document, for the investment of the world’s 100 largest banks in Latin

America and Eastern Europe, that foreign subsidiaries are three times as frequent in these countries



affiliate, each of which is subject to the regulatory environment in the market in which
it operates. Consequently, the banking sector is characterized by a duopolistic market

structure in each country.

In this respect, our model is closely related to the “reciprocal dumping” model of
international trade in identical products, originally developed by Brander and Krugman
(1983). In the absence of international lending, each bank would be a monopolist in
its domestic market. The opportunity to set up a foreign affiliate results in each bank
seeking to acquire a share in its foreign market. This is done by offering loans that are
fundamentally identical to those offered by the domestic incumbent but, due to the

greater distance between bank and borrower, are more expensive to provide.®

Our model departs from that of Brander and Krugman in several further respects.
Firstly, the notion of “distance” in our model is not confined to the (“iceberg”) trade
costs of Brander and Krugman (1983). Such trade costs do exist in our model, and they
can be interpreted as the additional compliance costs of dealing with a foreign tax and
regulatory system.” In addition, however, information about individual bank customers
is critical in the banking sector. Therefore, we also consider higher information costs
faced by a bank that arise from it being less familiar with potential borrowers in a
foreign country. As a consequence, banks may choose to exert different levels of effort

in monitoring their domestic and foreign loans.

Secondly, the lending activities of each bank affiliate are regulated by its host govern-
ment. For any given level of equity held by a bank affiliate, the equity requirements
set by local regulators limit the quantity of loans that can be made by the affiliate.
Hence, when a multinational bank faces an aggregate restriction on its equity, it can
choose how to divide its scarce equity between its two affiliates, and thereby allocate
its lending between its domestic and foreign markets. The absence of a binding restric-
tion would permit a bank to “segment” its markets, setting lending in each country

independently of conditions in the other market. If, however, overall lending is con-

as branches of the parent firm.

6This set-up seems to characterize the conditions in international financial markets quite well. See
the article “Global banks. A world of pain” in The Economist, 5 March 2015, which focuses on the
cost disadvantages of foreign affiliates of multinational banks after the financial crisis.

"See Bank for International Settlements (2010) for an account of how deregulation (a reduction in
compliance costs) in the 1980s boosted international lending, and how re-regulation after the financial

crises caused cross-border lending to contract.



strained through equity requirements, the bank has to decide upon its lending to the
two countries simultaneously. Despite having limited funds available to lend, each of
the duopolistic banks has an incentive to enter its foreign market, as is the case for the

duopolistic firms in Brander and Krugman (1983).

Finally, banks face a fundamental moral hazard incentive in our model, arising from the
limited liability of each affiliate. In the event of failure, bank owners are affected only to
the extent that the bank’s operations are financed by equity, while the losses accruing
to local depositors are covered by the host country’s deposit insurance scheme and
eventually have to be met by local taxpayers. This distorts the banks’ choices towards

lending in their more risky, foreign markets.

The timing in our model is as follows. In the first stage, each of the two governments
simultaneously sets the equity requirement for any bank affiliates operating within its
jurisdiction. In the second stage, the banks decide upon the division of their fixed
amount of equity between their affiliates. Given the equity requirements, this deter-
mines the allocation of their lending to the two markets. When the equity requirements
are not binding for a multinational bank, it can treat market each market separately
in its lending decision. If, in contrast, the equity requirements are binding, then the
bank decides upon the shares of its equity that go to their domestic and foreign affil-
iates. In the third stage, each affiliate of the multinational bank chooses the level of
monitoring of its loans. Finally, in the fourth stage, firms produce output that is sold

and consumed domestically. We solve the model using backwards induction.

2.2 Goods production

Homogeneous goods are produced in each country by small, competitive firms. The final
consumer good is not traded, being produced exclusively for domestic consumption.
The market inverse demand curve for the good is linear, with the price P; being a

function of realized domestic output @);:
P=A—bQ;. (1)

Competitive firms face no fixed costs of production, but each firm requires a bank loan
to finance its output activity. Every firm plans to produce one unit of output using a
single unit of an input. This input is the numeraire, such that a firm has to borrow

a single unit of currency in order to acquire its services. Firms have the choice of
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whether to borrow from the local affiliate of either the home or the foreign bank. Each
firm in country ¢ with a loan from a bank headquartered in country h € {i, j} succeeds
in production with probability ¢;,.® Each firm’s output is one, if successful, and zero
otherwise. Denoting by L;, the number of loans made by the affiliate of bank h € {i, j}

in country 7, expected output (); in country ¢ is then
Qi = qiiLii + qij Lij. (2)

Substituting (2) into (1) yields the expected price as a function of the expected success

of the loans in the market,
Py = A —b(qiLiu+ qi;Lij) - (3)
The expected profit for a firm in country ¢ borrowing from bank h at cost Ry, is
Tin = Qin (Pi — Ran) + (1 —qin) 0V h € {i.j}. (4)

If a firm is successful, it will sell its (unit of) output at the prevailing price P; and
repay the loan at rate R;, to its bank. If the firm fails, however, it earns nothing and
defaults on its bank loan. We assume that there is free entry into the goods sector
and consequently zero expected profits. This implies, from (4), that each bank will
charge a loan rate R;;, that is equal to the expected price of the product in market i.
Moreover, the loan rate of both banks h € {i,j} will equal the expected output price,
even if the success probability ¢;, of loans from the home-based and the foreign-based
bank affiliate differs. This is because firms make zero profits regardless of whether they

succeed or not, and hence will be indifferent as to the success probability of their loan:

All rents that arise from (successful) goods production will therefore be transferred to
the two banks in our model. Importantly, this implies that banks have an interest in

having their loans succeed, as they will only receive the loan rate R; in this eventuality.

For the remainder of the paper we shall use R; to represent the price in country 4.
Demand for loans can be seen as the derived demand for the consumption good that
is produced by firms using these bank loans. Thus the expected price of loans made by

banks in country ¢ is

Ri=A—b(qilLiu+ qi;Liz) Vi, j,i # j. (6)
8 As we will argue below, this probability of success is a positive function of the level of monitoring
offered by the lender.




2.3 Banks

There are two multinational banks, one headquartered in each country and with a
subsidiary in the other country. Each bank affiliate can lend locally, but the foreign
subsidiary of each bank faces higher costs of lending. If the banks’ ability to lend were
unlimited, the markets would be segmented, in that lending decisions could be made
separately for each market. However, the leading case in our analysis is characterized
by the total lending volume of each bank being restricted by capital regulation and a
limited equity endowment of the bank. Consequently each bank must determine the
volume of its loans to each market, subject to the total amount of loans that it is able

to make.

Banks’ funds come from two sources: a combination of savings deposits and equity.
In line with actual practice in virtually all OECD countries, we assume that savings
deposits are insured in the country where the bank unit operates.” The main argument
for deposit insurance is that it prevents bank runs and thereby stabilizes the banking
system (Diamond and Dybvig, 1983). For analytical simplicity, we further assume that
the coverage of deposit insurance is complete and that the deposits of a bank affiliate

operating in country 4 come entirely from the residents of that country.'?

Deposit insurance is well known to cause moral-hazard effects for banks (Demirgiig-
Kunt and Detriagiache, 2002). In order to protect its taxpayers, the banking regulator in
country ¢ therefore imposes a capital-adequacy standard, k;, representing the minimum
proportion of bank lending that must be backed by the bank’s equity, as opposed to
consumer deposits. Thus, for bank A’s affiliate in country ¢, the regulator requires the
ratio of equity, Ej;, to lending, L;,, to be no less than the capital standard k;:

E;
> k.
Lin, — ki 0

The total equity of a bank headquartered in country ¢ is fixed at E;. Each bank is free,

however, to allocate its total equity among its two affiliates. In particular, each bank

9See Barth, Lee and Phumiwasana (2006) for an overview of deposit insurance schemes around
the world and Huizinga and Nicodéme (2006) for an analysis of how the existence and the design of
deposit insurance affects the inflow of foreign deposits.

10This assumption could be generalized by allowing a share of deposits to come from both the parent
and the host country of the multinational affiliate. This, however, would complicate the notation

without affecting any of our results.
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allocates the share 7; of its total equity to its home affiliate, and the share (1 — ;) to
the foreign affiliate. Hence E;; = v, E; and Ej; = (1 — ;) E;, where i # j. If the capital

requirements in (7) are binding, the lending of bank ¢ in markets 4, j is then given by

Li="

L.,:u_—'i)Ei

L. ) 7t L 9 Vi7j7 Z%] (8)
7 J

We now specify the capital costs (or the costs of finance) of each bank affiliate. As
savings deposits do not face any risk due to the existence of deposit insurance, we
assume that depositors supply their savings to the bank for a fixed return, normalized
to unity. Some of the equity holders in bank ¢ reside in country i, but others may
be residents of a third country outside the union.!* This is consistent with a setting
where countries ¢ and j are small in the world capital market, but investors in each
country exhibit a home bias for their national bank. Moreover we assume, for analytical

simplicity, that each bank’s cost of equity is also unity.!?

The costs of capital for bank ¢’s affiliates in its domestic and foreign markets are then
given by
Oiizl_(l_Qii)(l_ki)y
Cii=1+7—(1—qu)(1—k;).

In the expression for Cj;, the term 7 reflects the additional compliance cost of supplying

(9)

a loan through an affiliate in the bank’s foreign market.!® Such costs arise, for example,
from the extra legal and advisory services that are needed for a foreign-based bank to
comply with the tax and regulatory system of the host country. The existence of such
compliance costs for cross-border banking is consistent with the empirical evidence

that international transactions in financial services are falling in the distance between

1Tn other words, bank ¢’s profit may accrue only partially to domestic residents. As we will see below,
cross-ownership of country j’s residents in bank ¢ has the same implications as domestic ownership in
our analysis, since we focus on symmetric equilibria and do not consider policy competition between
countries ¢ and j.

12The usual assumption in the literature is that the cost of equity is fixed at a level equal to or
higher than the cost of savings deposits (Dell’ Ariccia and Marquez, 2006; Allen, Carletti and Marquez,
2011). In such a setting, higher capital requirements increase the bank’s cost of equity for two reasons,
the higher cost of equity and the reduced subsidization by taxpayers. We simplify the analysis by
eliminating the first of these effects but, importantly, maintain the second.

13Compliance costs also arise for the domestic affiliate of a multinational, but these costs are nor-

malized to zero in our analysis.
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the parent country and the host country of a multinational banking unit (Portes, Rey,
and Oh, 2001; Portes and Rey, 2005).4

The last term in each expression in (9) reflects the implicit subsidy from the taxpayers
in the host country that the bank affiliate will receive as a result of deposit insurance.
The subsidy equals the product of the probability of default in a host country A (1—gqy;),
and the share of financing through deposits in the host country (1 — k). This implies
that the subsidies from taxpayers are larger for a bank affiliate if it provides more risky

loans to its customers.

To keep the analysis tractable, we assume that, for each bank affiliate, the risks of
its loans are perfectly correlated so that the failure probability of firms equals the
probability that the bank affiliate will also fail. In this case, the expected costs of
bank failures are partly borne by the taxpayers of the bank affiliate’s host country. An
increase in the capital requirement kj reduces this implicit subsidy to the bank and

thus raises an affiliate’s cost of capital Cy;.

2.3.1 Monitoring decision

We assume that a bank can affect the probability that a firm succeeds through the
level of monitoring, or support, that the bank provides.'® The greater the monitoring,
the greater the likelihood that the good will be produced and sold, and the higher the
probability that the loan will be repaid. Suppose that the likelihood of a firm’s success
is linear in monitoring such that (with the appropriate normalisation) gp; of monitoring
by the affiliate of bank 7 to a firm in country h yields a probability of industrial success
equal to gp;. Thus monitoring of ¢,; results in the bank’s expected earnings on the loan

equalling Ry, qp;.

While monitoring raises the expected return on a loan, it is costly to provide. We

assume that monitoring costs are quadratic in the amount of monitoring and that they

1 Gimilar gravity models are used to regress the level of FDI on the distance between parent and
subsidary firms in the manufacturing sector. See Egger and Pfaffermayr (2004) and Kleinert and
Toubal (2010).

150ne possible interpretation is that by monitoring the producing entrepreneur, the bank induces
him to supply more effort, thus increasing the probability of success (Besanko and Kanatas, 1993).
Alternatively, monitoring can be interpreted as the bank acquiring a knowledge that is complementary
to that of the firm, thus helping the firm to raise its chance of success (Boot and Thakor, 2000).

12



are sufficiently large that there will never be perfect monitoring in equilibrium. For
domestic loans, the monitoring costs of bank i are given by sq?/2, where s (> 0) is a
constant. Foreign loans face higher monitoring costs, as a result of higher information
costs for foreign customers. For example, the foreign affiliate of a multinational bank
may involve a local bank as an intermediary in its lending transactions, because of
the latter’s superior information about the borrowing clients. In such a case the profit
margin of the local bank would directly increase the information costs of a cross-border
loan transaction. In our model, these costs are specified as s(1+40)q%;/2, where o (> 0)

parameterizes the additional information costs of foreign loans.

A multinational bank based in country ¢ maximizes its total expected operating
profit II;, which is the sum of the net expected earnings of its home and the foreign

affiliates. This can be written as
II; = ay; Ly + Ly, (10)

where «;; and «j; are the net expected returns on a loan for bank i’s affiliates in

countries ¢ and j, respectively:

s
2

s(l+0o) ,

i = Riqii — Cii — C]Z;; aj; = Rjq — Cji — 9 4j;- (11)

In (11), the costs of finance are as given in (9), while the last term in each expression

represents the monitoring costs for domestic and foreign loans, respectively.

Each affiliate of a multinational bank is a legally independent unit, and hence there
is no obligation on the home-country affiliate of the bank to cover any losses of its
foreign affiliate, or vice versa. In our setting, it is then clearly optimal for each unit of
a multinational bank to repudiate the losses of its related affiliate in the other country.
In taking this position, the bank maximizes the implicit subsidies received from national

deposit insurance, and hence the expected profits of its international operations.!®

It follows from this legal separation that each bank affiliate will make a separate decision
as to how much monitoring it should conduct on each loan. As firms are assumed to

be identical, each bank will optimally choose the same level of monitoring for all firms

16Cerutti, Dell’Ariccia and Martinez Peria (2007) list some cases where parent companies have come
up for the losses of legally independent subsidiaries, even though they had no obligation for doing so.
In these examples the core motivation for the parent bank was to avoid reputational losses. These,

however, play no role in our static analysis.
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in a particular (domestic or foreign) market. While banks will take the effect on loan
prices into account when deciding on the allocation of equity between their affiliates
(as is shown below), they take the loan price R; [which equals the expected price of
output from (5)] as given when making their monitoring choice. The reason why banks
will not strategically exploit their market power through their monitoring decision is
that the bank perceives the risks of firms in each country as being perfectly correlated.
Therefore, while lowering ¢,; would increase the probability that all firms fail, it will

not increase the market price that firms receive when they - simultaneously - succeed.

Substituting (11) into (10) and differentiating with respect to levels of monitoring
(treating expected price as a constant), yields first-order conditions for the profit-

maximising levels of monitoring in both markets:

. Ri—(1-Fk) . Ri-(0-k)
P S =L 12
i s ’ i s(l1+o0) (12)

Each bank affiliate’s monitoring of firms is positively related to both the price and
the capital requirement facing the bank. High loan prices make successful performance
more rewarding while a higher capital constraint, by reducing the share of subsidized
deposit financing, increases the cost of failure from the bank’s perspective. Finally and
importantly, the probability of a failing loan is always greater for the foreign affiliate

of a bank, because of the higher information costs associated with foreign lending.

The monitoring levels in (12) can be substituted into (11) to find the expected earnings

on optimally monitored loans in each market:

CR-0-R)) . [Ri - =k
o = 55 — ks aj; = 5 150) —(kj+1). (13)

2.3.2 Allocation of equity

The duopolistic market structure in both countries becomes critical when each multi-
national bank decides how to allocate its equity between its two affiliates. Each bank
takes the equity allocation, and hence the loan volumes of the other bank in the two
markets, as given and considers that its own lending in each market will cause falling
consumer prices, and hence falling loan rates. Consequently, as in the Brander and
Krugman (1983) model, it is optimal for each of the two banks to divide its total eq-
uity, and hence its lending, between the two markets. This remains true even when the

total amount of lending is limited by binding equity requirements in both countries.
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The optimal share of equity allocated to the home market of bank ¢ is found by differ-
entiating expected profits in (10) with respect to ~;, taking into account the derived

demand functions for loans (6) and the lending shares in each market (8). This gives

oL, o aj gt (L=7%)q7
e R L A bEZ o J — 0 14
Vi k; kj { kzz 1%2 ( )

Solving for v; and rearranging yields the optimal allocation of lending

1 [2bEi¢7  ¢?s(1+0)?  ¢5s(l+0)  27s2(1+0)?
F J - 1
_ ¢:(1+0)* ¢
{ J

where ¢; and ¢; are the bank’s return on a successful loan in each market, net of the

cost of deposit finance:

oi=Ri—(1—k), o, =R;—(1—kj). (16)

2.3.3 Symmetry

In much of our following analysis we will focus on fully symmetric outcomes, in that the
two countries are identical in every respect including the behaviour of their banking
regulators. Hence countries will choose the same capital requirements k& = k; = k;
while equilibrium prices (for goods and loans) will be identical such that R = R; = R;.
Together, this implies ¢; = ¢; = ¢ in (16). We also assume that the banks behave
optimally with respect to their monitoring and lending decisions such that we can

suppress the asterisk (*) for the remainder of our analysis.

We can use the symmetry to determine the values of the exogenous parameters in
our model that will ensure that the banks’ optimal monitoring decisions yield interior
solutions. For both ¢; < 1 and ¢j; < 1 to hold in (12) we need that ¢ < s. At the
same time, to ensure that expected earnings in both markets are positive, ay; > 0
and «j; > 0, in (13) requires that ¢* > 2s(1 + o)(k 4+ 7). These conditions can be
simultaneously fulfilled only if

s>¢>2(1+0o)(k+7). (17)

Condition (17) thus places an upper bound on the additional monitoring cost in the
foreign market, o, relative to both the domestic monitoring cost parameter s, and the

banks’ return on a successful loan ¢. We will use this condition in our analysis below.
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We can further exploit the symmetry in order to simplify expression (15) for the optimal

share of lending allocated to the home market:

1 ' s(l+0)o  75