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This paper analyzes the inward spillover effects of over-
seas prudential policy changes through foreign bank affiliates
in Korea. We do not find strong evidence of inward spillover
effects: in general, a change in the prudential policies in the
home countries of foreign bank affiliates has not led to signifi-
cant changes in the lending behaviors of the bank affiliates in
Korea. However, for some prudential measures such as sectoral-
specific capital buffers and reserve requirements, we observe
negative correlations between home countries’ tightening of
those instruments and the changes in their lending.

JEL Codes: GO1, F34, G21, G28.

1. Introduction

International bank lending is becoming increasingly important for
the safety of the global financial system, in that swings in cross-
border bank lending can amplify domestic credit trends and thus
trigger booms and busts in individual countries. For example, while
the total foreign debt by Korea’s depositary institutions tripled from
2006 to the second quarter of 2008 ($51.1 billion to $159.1 billion),
it shrank by 34 percent to $104.6 billion in just half a year after the
global financial crisis broke out in the third quarter of 2008. This
sudden stop in cross-border loan supply brought a foreign-currency
liquidity problem to these institutions, subsequently exacerbating
the credit crunch in the financial markets during the period.

In the case of Korea, capital controls prior to the Asian finan-
cial crisis in 1997 limited the spillover of global monetary shocks,

*Author e-mails: hyungg@bok.or.kr (Park) and jyeoun@bok.or.kr (Lee).
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but financial deregulation and capital liberalization after the crisid]
increased the vulnerability to global shocks such as the monetary
and financial policies of foreign countries on the domestic finan-
cial market. In particular, with the introduction of macroprudential
policy after the global financial crisis—in Korea as well as in major
countries—the cross-border spillover has become an important issue.

The footprint of foreign banks in Korea in terms of the number
of banks and the scale of assets is still small. As of end-2014, for-
eign banks’ total assets accounted for 15.5 percent of that of the
whole Korean banking sector, of which bank loans accounted for 8.3
percent.

Foreign bank branches operate quite differently from domestic
banks in terms of their business model. Their principal means of
funding is borrowing from both their head offices abroad and the
Korean financial market via currency/interest rate swap transac-
tions. Deposits accounted for only 17.2 percent of their total funding
as of end-2014.

Turning to their asset management, derivative transactions such
as interest rate swaps and currency swaps are major business con-
cerns, whereas loans are relatively minor. Loans accounted for 29.1
percent of foreign banks’ total assets as of end-2014, which is quite
small compared with that of domestic banks (73.7 percent).

The significance of foreign banks in Korea in terms of systemic
risk seems unremarkable considering that their assets comprise only
a small portion of the Korean banking industry. However, taking
into account the fact that they provide an important source of for-
eign wholesale funding in the Korean financial system, and consider-
ing that their transactions with Korean financial institutions have a
great impact on liquidity conditions in the Korean financial market,
their systemic importance should not be overlooked.

On top of that, foreign banks’ derivative activities through swap
transactions are sensitive to foreign exchange rate and interest rate
movement. This high sensitivity of foreign banks tends to make the
Korean financial system fragile to any changes in the global financial

'For major changes in the capital account regulations in Korea before and
after the 1997 crisis, refer to Yang-taek Lim, “Liberalization Process of Korean
Capital Markets,” Investment Management and Financial Innovations 1 (2004),
25—44.
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market and to policy changes in foreign countries. In this sense, the
investigation of the impact of prudential policies abroad on foreign
banks in Korea will have important implications in terms of financial
stability in Korea.

In this respect, we have explored in this paper the evidence of
inward spillover effects of prudential policy changes in foreign coun-
tries through their affiliates in Korea. In general, the results suggest
that changes in prudential measures in home countries do not have
an effect on the lending behavior of foreign banks in Korea. Though
we observed statistically significant coefficients for some pruden-
tial measures such as sectoral-specific capital buffers and reserve
requirements, the results are not robust enough to provide consis-
tent implications across different model specifications and confirm
the existence of inward spillover effects in Korea.

The remainder of this paper is organized as follows. Section 2 dis-
cusses the empirical models utilized to analyze the impact of home
countries’ prudential policies on foreign banks’ lending in Korea.
Section 3 provides a brief description of the data used, while section
4 presents the empirical results. Section 5 concludes and presents
some policy implications.

2. Data

We collect the bank-level statistics from the FAIRS] (Financial
Analysis Information Retrieval System) database, which provides
various data from the financial statements of Korean financial insti-
tutions. As of end-2013, the amount of loans from foreign banks,
which is the main focus of the analysis, is relatively small com-
pared with asset levels, as foreign banks occupy 8.1 percent of total
banking loans in Korea. While subsidiaries and branches have a sim-
ilar amount of total loans (subsidiaries 4.1 percent and branches
4.0 percent of total banking loans), the composition of the loans
is strikingly different. Subsidiaries account for 4.0 percent of the
total loans issued in Korean won, compared with only 0.5 percent

2FAIRS is a database developed by the Bank of Korea (BOK) using the data
provided by the Financial Supervisory Service (FSS) in accordance to the mem-
orandum of understanding on the information sharing between the FSS and the
BOK.



276 International Journal of Central Banking March 2017

for branches. In contrast, branches account for 14.6 percent of the
loans denominated in foreign currency, compared with 1.4 percent
for subsidiaries.

Among the forty-two foreign banks in Korea, we exclude those
that had no balance in loans as of the end of 2013. Banks that have
had at least one zero loan balance since 2000 are further excluded 3
Lastly, banks from countries that are not included in the pruden-
tial database or the BIS cycle database are excluded. Applying
these criteria, twenty-eight foreign banks are selected, including two
subsidiaries and twenty-six branches. As of end-2013, these banks
accounted for 98.6 percent of total foreign bank loans, and the
twenty-six branches included in the sample made up 97.4 percent
of total foreign bank branch loans. The sample period covers from
2000:Q1 to 2013:Q4.

For the prudential policy index, we use the International Bank-
ing Research Network (IBRN) Prudential Instruments Database
described in Cerutti et al. (2017). The foreign banks included in the
sample are from eleven countries: the United States, Canada, the
United Kingdom, France, Germany, Australia, New Zealand, India,
Singapore, Japan, and China. Each country operates prudential
measures in a different way. The prudential database summary shows
that emerging countries use prudential policies more frequently than
advanced economies. For this reason, in the case of Korea the sample
includes very few observations that have non-zero values in regula-
tion index, as most of the parent banks of foreign banks in Korea
are located in advanced countries. Changes in reserve requirements
for foreign-currency-denominated deposits are observed only in one
country, and we also identify only ten changes in sector-specific cap-
ital buffer and seven changes in interbank exposure limits among
1,423 observations.

The most widely used measure is capital requirements, of which
there are twenty observations, since most countries in the sample
have adopted Basel-type capital regulation schemes. There are ten
episodes of loan-to-value (LTV) ratio limits, which are relatively
large considering the fact that most of the observations are from a

3As of the end of 2013, more than ten banks had no loan balances in their
balance sheet. The businesses of those banks are concentrated on incidental
businesses, such as securities investment.
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Table 1. Summary Statistics on Bank Characteristics

75th
Balance Sheet Characteristics Median Percentile
Log Assets 14.84 16.01
Tier 1 Ratio 20.54 40.78
Tlliquid Assets Ratio 46.62 70.09
Net Intragroup Funding/Liabilities 35.77 71.38
Deposits Ratio 3.42 11.42
Loans (Ln Change) 2.35 13.19

Notes: This table provides summary statistics for bank balance sheet and lending
data. Data are observed quarterly from 2000:Q1 to 2013:Q4. Banking data come from
the F'SS and are reported at the unconsolidated level. The Net Intragroup Funding
variable measures from the perspective of a bank’s head office total net internal
lending (or borrowing) vis-a-vis all its related domestic and international offices.

few countries. There are forty-one observations of reserve require-
ments for deposits denominated in local currency. For concentration
ratio limits we have twenty-one observations in the sample, and three
countries are implementing the instrument. Among 112 episodes in
total, measures were tightened in ninety-four cases (84 percent) and
loosened in 18 cases (16 percent).

The summary statistics on bank characteristics and changes in
prudential instruments are shown in tables 1 and 2.

3. IBRN Baseline Model Specification

Our work follows the empirical approach set by the IBRN, which
suggests four main model specifications. The first model is specified
as follows:

3
AYy it = oo + oy g HomePj; 1+ auXp j 11

i=1
+‘asZis+ fo+ fr + e (1)
AY} ;¢ is the quarterly change in log loans of foreign bank b in

Korea whose parent bank or head office is located in country j. Only
the change in total loans is considered, as foreign bank branches do
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not actively provide all types of loans in the Korean domestic credit
market.

HomeP;; is the quarterly change in a macroprudential policy
index for country j at time ¢. X3 j ;1 is a vector of bank character-
istics control variables and Z;; represents the business and financial
cycle indexes for country j, which are compiled by the Bank for
International Settlements (BIS). The baseline model includes not
only bank fixed effects (fp) but also time fixed effects (f).

3
AYy it = o + oy Z HomePj s iv1+oaaXpji1+ asZjy
i—1
3
+ B Z HomePj —iv1-Xpjt—1+ fo+ fi +evje. (2)

i=1

The second model above adds to model (1) interaction
terms between prudential policy variables and bank-specific
characteristics.

The third model is specified as follows:

AYy i = ag + asHomePeym p ji + 0o Xy ji—1 + a3y
+agHomePy j - Zj ¢ + fo + fi + bt (3)

HomeP.ymp ;¢ is a cumulative macroprudential index showing
the level of policy tightness of country j at time ¢. On top of that,
HomePeymp ;¢ interacts with home-country cycle indicators, Z;; in
the regression.

3
AYVb,j,t =g+ o4 Z H0m€Pj7t_i+1 + 064Xb,]"t_1 + a5Zj,t
=1
3
+ Ctgzhost’t + 5; Z HomeP;_; 1 + fo+ Eb,j,t- (4)
i=1

The final model considers the variables of the host country
(Korea). More specifically, HostP; represents changes in prudential
measures in Korea at time ¢ and Zj,s¢ ¢ represents Korea’s real and
financial cycles. This reflects the fact that the activities of foreign
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bank subsidiaries and branches are significantly influenced by the
host country’s economic situation and regulatory environment. In
Korea in particular, where even foreign branches are regarded as
independent legal entities and supervised by the FSS, it is natural
to think that host-country variables may be more relevant.

4. Estimation Results

In this section, we discuss the empirical evidence presented in tables
3-6. In general, a foreign bank would respond to prudential regu-
lations in its home country by adjusting its lending. However, the
degree of this adjustment could vary depending on the country or
type of regulation. In response to prudential policy, the parent bank
in the home country could reduce its exposures to the country to
which it has the most significant amount of exposures. In this case,
loans may not decrease in countries such as Korea that host banks
with smaller assets or banks that concentrate on business types
other than loans. The resulting regulatory coefficients would not
be negative.

If tight regulations are applied on a country-specific basis instead
of being applied to every country, they can lead to changes in the
lending behavior of banks. For instance, if LTV caps were to be tight-
ened in a specific country, the parent bank could respond by reducing
loans in that country and increasing loans in countries that have not
tightened the caps.

As seen so far, the response of loans to changes in regulations,
or the sign of the regulatory coefficient, could differ depending on
the countries analyzed. This should be taken into account when
analyzing the empirical results in Korea’s case.

4.1 Reactions to Capital-Related Regulations and
Reserve Requirements

For general capital requirements, the estimated coefficients show dif-
ferent patterns among the specifications, as can be seen in the second
columns of tables 3—6. The sums of coefficients in the models show
different signs (negative in the first and fourth models, positive in
the second), and the result from the F-test to check the statistical
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significance of the joint hypothesis fails to present clear evidence
for the inward spillover effect of capital requirements regulation
(p-values are greater than 10 percent in all specifications).

These results may reflect the relatively small size of foreign banks
in Korea. In other words, as the loan assets of foreign bank affili-
ates in Korea are of relatively little importance in the consolidated
level, the changes in capital requirements in the home countries have
not made a significant impact on the loan-supplying activities of
those banks in Korea. In addition, in response to a change in cap-
ital requirements regulation, banks adjust the composition of their
asset portfolios to manage the optimal level of risk. This process
is done at the consolidated level, so the headquarters’ decisions on
the degree of adjustment at the foreign branch level depend on the
relative importance of the branch in terms of the total exposure.
In this sense, it is possible that foreign bank branches, which have
a relatively small exposure in the consolidated view, are pushed
back on the priority list when the parent banks redistribute their
portfolios.

An alternative explanation for the weak results is that in terms
of the capital requirements there may not have been great opportu-
nities for regulatory arbitrage, as the development of global capital
requirements regulation has been led by the BIS, and most coun-
tries included in the sample (including Korea) have followed the
supervisory guidance agreed to among BIS member countries.

Meanwhile, it is discovered that foreign bank loans do not
respond significantly to capital requirement changes in Korea. In
Korea, foreign bank branches are also required to meet capital ratio
regulations based on the same criteria as Korean domestic banks.
However, they normally tend to resort to headquarter financing,
directly adjusting regulatory capital rather than adjusting their asset
portfolios.

For the sector-specific capital buffer, in models using policy vari-
ables only, without balance sheet variables interactions (i.e., in mod-
els 1, 3, and 4), it turns out that tightening the sector-specific capital
buffer in the home country generally leads to a decrease in the lend-
ing growth of foreign banks in Korea, as shown in the third column
of tables 3, 4, and 6. It is applied at the consolidated balance sheet
level, so the negative sign of the coefficients can also be interpreted
to reflect the tendency that international banks adjust their total
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lending portfolios and simply redistribute the adjustments to their
business units

With respect to reserve requirements, our analysis consistently
shows that a tightening of reserve requirements in home countries,
whether it be for local- or foreign-currency deposits, has a negative
inward spillover effect on the lending activities of foreign banks in
Korea, as we can observe in the fifth and sixth columns of tables 3—6.
Like LTV ratio limits, reserve requirements also control the supply
of credit by banks directly. Thus, it is possible that a tightening
in reserve requirements reduces the lending capacity of the parent
banks in general, which also undermines the financing of foreign affil-
iates from their parent banks. Considering the fact that foreign bank
affiliates in Korea and foreign bank branches in particular depend
heavily on financing from their headquarters, these results seem rea-
sonable. In contrast, changes in Korea’s reserve requirements have no
significant impact on the changes in the loan supply of foreign banks
in Korea. We see this result as a reflection of the low dependency on
deposits of foreign bank branches in Korea.

4.2 Reactions to the Other Policy Instruments

In the analysis of LTV limits, as shown in the fourth columns of
tables 3-6, there is no striking evidence observed in the estima-
tion results. An LTV ratio limit is a measure that directly controls
the quantity of the mortgage loan supply. Therefore, it is generally
expected that a forced shrinkage in the domestic mortgage mar-
ket caused by a tightening of LTV limits will encourage banks to
seek opportunities abroad, thus leading to an increase in the lend-
ing of foreign bank branches. However, considering the lack of retail
banking activities of foreign bank branches in Korea, the absence
of linkage between loan supply from foreign banks and LTV limit
changes in the home country is not surprising. The result that for-
eign bank branches in Korea do not respond to LTV limit changes

4 Among the countries included in the analysis, only two countries have imple-
mented this regulation, and policy changes occurred only ten times in total.
Also, there are only two foreign bank branches from these countries, one from
each country, and the loans supplied by these banks account for just 3 percent of
total foreign bank branch loans.
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of Korea also reflects this characteristic of the business activities of
foreign bank branches.

For the last two dependent variables, interbank exposure limits
and concentration ratio limits, this study does not find any connec-
tion between the lending behaviors of foreign banks in Korea and
the changes in these regulations in home countries, as shown in the
seventh and eighth columns of tables 3—6. Interbank exposure lim-
its have been implemented by a very limited number of countries
and have not changed frequently. In addition, this measure focuses
on limiting the contagion channel of a failure of a globally impor-
tant financial institution. Even though foreign banks in Korea are
involved in various interbank activities in the Korean financial mar-
ket, generally with Korean domestic banks, this regulation seems to
have had little influence on their activities, since Korean domestic
banks are not classified as “systemically important” from a global
view. Regarding the concentration limits of home countries, it is dif-
ficult to find any plausible reason to think that they may change the
business activities of the foreign affiliates, because those measures
intend only to mitigate the market domination of big banks in their
domestic banking industries.

4.8 Note on the Reactions to the Korean Financial Cycle

Among the other independent variables, we would like to take notice
of cycle variables. In most of the specifications, the loan-supplying
behavior of foreign affiliates in Korea turned out not to be influenced
by home countries’ financial and business cycles. In contrast to this,
we observe statistically significant positive coefficients for the finan-
cial cycle of the host country (Korea) in table 6, which implies that
foreign bank branches are more sensitive to changes in the macroeco-
nomic situations of host countries than home countries. Meanwhile,
home countries’ cycle variables turn out to have marginal effects on
the inward spillover of regulatory changes in some cases. In table
5, which displays the coefficients on the interaction term between
the financial cycle and regulatory variables, we can observe statisti-
cally significant positive numbers for LTV, reserve requirements, and
interbank exposure limits. This means that the negative (positive)
effects of regulation tightening on log loan changes are weakened
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(strengthened) when the measure is implemented in the expansion-
ary phase of the financial cycle. The business cycle has also a similar
effect on capital requirements, sector-specific capital buffers, and
interbank exposure limits.

4.4 Spillover through the “Funding Channel”

Foreign banks in Korea may contribute to total bank lending by
providing liquidity through swap operations with domestic Korean
banks. (We will refer to this channel in Korea as the “funding chan-
nel.”) Thus, we investigate whether there is a significant spillover
through the funding channel—specifically, changes in the internal
funding of foreign bank affiliates. We slightly modify the first model
specification, using a change in the intragroup funding (borrowing
from the head office) ratio to total liabilities as a dependent variable
and keeping other explanatory variables except the net intragroup
funding ratio in the model. In general, we fail to find strong evi-
dence to confirm a meaningful change in the funding behavior of
foreign banks in response to changes in prudential measures of home
countries.

However, this does not mean that the foreign banks’ swap oper-
ations have no effect on total bank lending in Korea, considering
that our dependent variable includes only lending by foreign banks.
Additional analysis will be necessary to verify the funding channel,
although that is beyond the scope of this IBRN project on prudential
regulation spillover through foreign banks.

Regarding the above analysis, it should be pointed out that the
activities of foreign banks in Korea are heavily influenced by Korean
regulation of cross-border capital flows. In Korea, prudential poli-
cies related to foreign exchange risk have been implemented since
the global financial crisisP As these measures change the funding
conditions of foreign banks, it is possible that their business activi-
ties are more significantly influenced by these regulations in Korea
than by the home countries’ prudential measures.

®Leverage caps on banks’ foreign exchange (FX) derivatives positions require
banks to limit their FX derivatives positions at or below a targeted level. Further-
more, a macroprudential stability levy (MSL) aims to limit the level of banks’
non-core FX liabilities.
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5. Conclusion

Since the global financial crisis, most countries have been introduc-
ing or strengthening prudential policies to limit systemic risk in the
financial sector to a manageable level. However, in a world where
financial markets are being globally integrated and the national-
ity of money is becoming less and less important, the effectiveness
of prudential policy in one country can be significantly restricted
by policy actions of other countries. In this sense, a multilateral
approach in designing an effective prudential policy scheme is very
crucial.

This paper aims to find evidence of inward spillover effects of
prudential policy changes through foreign bank affiliates in Korea.
The general conclusion is that the evidence of inward spillover effects
is not strong; that is, a change in prudential policies in home coun-
tries has not led to significant changes in the lending behaviors of
foreign banks in Korea generally. However, with respect to some pru-
dential measures, such as sectoral-specific capital buffers and reserve
requirements, we observed negative correlations between the tight-
ening of those instruments in home countries and the changes in the
lending of foreign bank affiliates in Korea.

As we discussed in an earlier section, we conjecture that the
generally weak evidence is mainly due to the business practices of
foreign banks in Korea. Lending is not their primary business activ-
ity, even though foreign banks are steadily expanding their retail
banking activities. Instead, their role as providers of foreign curren-
cies in the Korean financial markets remains crucial. In addition, the
business model of foreign banks differs by nationality. For example,
foreign bank branches from the United States and Europe act as
investment banks, while Asian banks are more actively involved in
trade finance.

Additional analysis on whether macroprudential policies affect
the funding of foreign banks from their headquarters and thus even-
tually affect foreign bank lending in Korea produced a negative
result. In other words, we could not find support for the hypothesis
that foreign bank lending is affected by variation in funding from
home-country headquarters caused by any macroprudential policy
change. Despite this result, we cannot completely discard the possi-
bility that foreign banks’ funding from headquarters affects the bank
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lending of Korean banks that engage in swap transactions with for-
eign banks in Korea. However, clarification of this issue seems to be
beyond the scope of the current IBRN project, and we would like to
leave it for future research.
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