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1. Introduction

While prudential policies have been increasingly tightened by poli-
cymakers globally to contain systemic risk after the global financial
crisis (figure 1), their implementation may have unintended interna-
tional spillover effects. The issue of international spillovers of pru-
dential policies has drawn increasing attention from policymakers.
Hong Kong is an international financial center with a strong pres-
ence of foreign banks, implying that the Hong Kong banking sector
is not immune to the spillover effects arising in the home countries
of foreign affiliate banks in Hong Kong.

To broaden our understanding of this policy issue, this paper
focuses on the cross-border inward spillover effects of prudential poli-
cies from a host-country perspective. More specifically, we examine
how foreign banks’ affiliates (FBAS) in Hong Kong adjust their
lending in response to tighter prudential policies imposed in their
home countries.

The strong presence of FBAs in Hong Kong provides a nat-
ural and suitable experiment setting to study the issue of inward
spillover effects of prudential policies from the home countries of
foreign banks. At the end of 2014, there were 191 FBAs operatin
in Hong Kong, accounting for 73 percent of total banking assetsﬁ
Although these FBAs operate with different business functions, in
aggregate they account for 74 percent of total banking-sector loans.
Since these FBAs are subject to prudential policies imposed in their
home countries (HomeP), by studying how their change in lending
in Hong Kong is associated with changes in HomeP, we can iden-
tify the inward spillover effects of HomeP empirically. The large
number of foreign banks in Hong Kong is conducive to a reliable
statistical result. Meanwhile, the inward spillover of foreign pruden-
tial measures could also arise through domestic banks’ exposure of
their affiliates in foreign markets, which, in turn, affects their lend-
ing behavior in Hong Kong. However, the identification of spillover
effects for this specification is not feasible, as there are only a few
domestic banks in Hong Kong that have operations in many foreign
countries, and is therefore not examined in this study.

!This includes foreign bank branches and subsidiaries in Hong Kong.
20f the total 191 FBAs in Hong Kong, 145 are foreign bank branches and 46
are foreign subsidiaries.
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Figure 1. Average Cumulative Prudential Index of
Advanced and Emerging Market Economies
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Source: Authors’ estimates based on IBRN Prudential Instruments Database
described by Cerutti et al. (2017).

Notes: The index reflects the average cumulative number of prudential pol-
icy actions by assigning a positive value for tightening and a negative value
for loosening. Policy instruments include general capital requirements, sector-
specific capital requirements, limits on interbank exposure, concentration ratio
limits, caps on loan-to-value ratios, and reserve requirements on local and foreign
currencies.

We conduct our empirical study using a confidential panel data
set reported by foreign banks to the Hong Kong Monetary Authority
(HKMA) from 2000:Q1 to 2014:Q4, with parent-bank data obtained
from Bankscope. Data on prudential policies are from the Interna-
tional Banking Research Network (IBRN) Prudential Instruments
Database (Cerutti et al. 2017). All empirical estimations are based
on the baseline analytical framework described in Buch and Gold-
berg (2017).

This study aims to answer two questions: First, do balance
sheet characteristics matter for the inward transmission of prudential
measures through FBAs’ operations in Hong Kong? This question is
particularly relevant to host-country policymakers, as international
banks generally have very different balance sheet structures due to
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their heterogeneous business models [} Second, do banks respond dif-
ferently to alternative types of prudential measures and what is the
economic magnitude of their response? We answer the second ques-
tion by studying the directional changes of lending among FBAs in
Hong Kong in response to various types of prudential measures and
their aggregate impact on the banking sector’s lending.

For the first question, we identify a set of bank balance sheet
characteristics that could significantly affect the inward spillover
effects of four types of prudential policies considered in this paper.
We find that these bank balance sheet characteristics vary across
prudential measures but are strongly associated with the nature of
the prudential measure (i.e., capital or liquidity related) being stud-
ied. Specifically, we find that in response to tighter capital require-
ments in the home country, a bank with a higher tier 1 capital ratio
tends to sustain higher loan growth of its affiliates in Hong Kong
than that of other FBAs in Hong Kong. For tighter liquidity pru-
dential measures (e.g., higher reserve requirements), a bank’s core
deposit share and its reliance on net intragroup funding are found to
significantly affect the loan response of its affiliates in Hong Kong.
Overall, these findings may reflect the notion that the loan response
of FBAs in Hong Kong to tighter prudential measures in the home
country is crucially dependent on how the tighter requirements pro-
duce a binding constraint on the capital or liquidity ratios of its
banking organization.

For the second question, among the four types of prudential
measure considered, only the overall capital requirements are esti-
mated to have a clear pattern of spillover effects: most FBAs in
the sample are estimated to reduce their lending in Hong Kong in
response to tighter overall capital requirements in their respective
home country. Consistent with this finding, the size of the spillover
effects for the overall capital requirements is found to be larger than
the size of those associated with sector-specific prudential measures.
We attribute the latter finding to a significant portfolio rebalancing
effect of FBAs in Hong Kong.

3Recent studies on international banking have found empirical evidence to
support the idea that the balance sheet characteristics of global banks matter for
the international transmission of risk. See Cetorelli and Goldberg (2012a, 2012b)
and Buch and Goldberg (2014).
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The remainder of this paper is organized as follows. Section 2
provides a brief description of data and stylized facts for foreign
affiliates in Hong Kong. Section 3 discusses the empirical models
and results. Section 4 concludes.

2. Data and Stylized Facts for Foreign Affiliates
in Hong Kong

2.1 Bank-Level Data

We construct affiliate-level variables for foreign banks in Hong Kong
using regulatory data from the return of assets and liabilities and the
quarterly analysis of loans and advances and provisions submitted
to the HKMA. Parent-level variables are constructed using consoli-
dated data of the ultimate parent from BankscopeH Details of the
variables are shown in appendix 1 of Ho, Wong, and Tan (2016).

2.1.1 Dependent Variabledd

This empirical study includes the quarterly change in log total loans
(ALoansy ;) in the baseline estimation. In addition, changes in log
mortgage loans (AMortgagey j+), corporate loans (ACorpy ), and
consumer loandd (AConsumery, ;1) are analyzed to complement our
investigation on whether foreign banks have an incentive to rebal-
ance their loan portfolios in response to a tightening in prudential
measures.

2.1.2 Balance Sheet Characteristics

We follow Cornett et al. (2011) in assuming that the ex ante balance
sheet condition of a bank matters for the transmission of regulatory
spillover effects. The ex ante balance sheet condition of a banking

4Since quarterly data are only available in recent years for most of our sample,
missing quarterly data in the early part of the estimation period are obtained by
linearly interpolating the annual data.

5 All dependent variables considered are winsorized at the 1st and 99th per-
centiles. Apart from winsorizing the dependent variables, a robustness check has
been conducted by excluding the log changes of loans exceeding 100 percent and
—100 percent; the results remain broadly unchanged.

5This is defined as household loans excluding mortgage loans.
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organization is proxied by three parent-level variables: the fraction of
the parent bank’s assets that are illiquid at the beginning of period
(Illiquid AssetsRatioy j+—1), the fraction of the parent bank’s bal-
ance sheet financed with core deposits (CoreDepositsy ;j+—1), and
the parent bank’s regulatory tier 1 capital ratio (T'ier 1Ratiop j+—1).
All specifications include the log of real total assets of the parent
bank as a control variable (LogRealAssets;, j+—1). In addition, we
also include a ratio of NetDueTo to liabilities (NetDueT'op j;—1) in
the regression equation, where NetDueTo is defined as “due to over-
seas offices” (i.e., liabilities of foreign affiliates in Hong Kong) minus
“due from overseas offices” (i.e., assets of foreign affiliates in Hong
Kong), to capture an FBA’s net intragroup funding. By definition,
a positive (negative) NetDueTo for an FBA in Hong Kong means
the FBA is a net borrower from (lender to) the rest of its banking
group. An FBA with a large positive NetDueTo suggests that the
FBA is more reliant on its parent bank’s funding.

2.2 Data on Prudential Instruments

Regarding data on prudential instruments (HomeP;;), this study
considers four types of policy instruments, which differ in scope
of application and policy objectives. The first two are related
to a bank’s capital adequacy: the overall capital requirements
(CapitalReg;,.) and sector-specific capital buffers (SSCB, ), with
the latter generally imposed on loans to the real estate sector. These
two measures are usually applied on a consolidated basis at the
parent-bank level. The loan-to-value ratio cap for mortgage loans
(LTV Capj+), which is conventionally applied in a geographically
confined area (e.g. mortgage loans in the home country), is also
considered in this study. In addition, reserve requirements on local-
currency deposits (RRLocal; ;), a measure affecting banks’ liquidity
is included in the analysisl] The variable HomeP;; considered in
the study is defined in the following fashion: 1 if country j tightens

"Sector-specific capital buffers for consumer and other loans, the reserve
requirements on foreign-currency deposits, interbank exposure limits, and con-
centration limits are excluded in estimation, as there is too little variation in
these instruments in our sample (see table 2).
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a particular measure at time ¢, —1 if a country loosens the measure,
and 0 otherwise§

Furthermore, a prudential index (Pruc;;), which measures the
aggregate prudential policy stance in the home country, is included
in the estimation. The index is defined as being equal to 1 if the sum
of all instrument indexes is greater than or equal to 1 at time ¢, —1
if that same sum is less than or equal to —1, and 0 otherwise.

The estimation sample includes seventy foreign banks in Hong
Kong, covering the period 2000:Q1-2014:Q4. These banks are
selected using the following criteria: We first include all licensed
banks with their parent bank’s home country not equal to Hong
Kong (i.e., the estimation sample includes both foreign bank
branches and subsidiaries). We then exclude banks that are no longer
active at the end of 2014 and have less than seven years of oper-
ation[] Banks that have experienced mergers and acquisitions or
changes in their home country or no lending operation during the
sample period are also excluded. The estimation sample of banks
accounts for about 79 percent of the total assets of all foreign banks
in Hong Kong at the end of 2014.

2.3 Stylized Facts

The summary statistics for major variables in our estimations are
shown in table 1. There is a significant variation in the balance
sheet structure among FBAs’ parent banks, as reflected in a rel-
atively large standard deviation for the tier 1 ratio, illiquid assets
ratio, and core deposits ratio. This feature is consistent with the fact
that international banks generally have very different balance sheet
structures due to their diverse range of business functions. Similarly,
the business functions of FBAs also exhibit a large degree of het-
erogeneity, as indicated by a large standard deviation for NetDueTo
(i.e., 32 percent). The large standard deviation indicates that some
FBAs in Hong Kong are highly reliant on net intragroup funding,

8For reserve requirements, changes in a given period ¢ could take a value of
greater (lower) than 1 (-1) to account for the intensity of the change in the
instrument that the index captures.

9Thus, the selected FBAs have lending operations that cover at least half of
the estimation period.
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while some FBAs would instead act as net lenders to their banking
organization.

Table 2 presents summary statistics on changes in the regulation
in the home countries of the FBAs in our sample. The home countries
of FBAs in our sample include twenty-one countries@ of which six
are emerging Asian economies and the rest are advanced economies.
In general, the set of prudential instruments being implemented in
each country tends to vary, and largely depends on country-specific
conditions. Specifically, among the prudential measures being con-
sidered, overall capital requirements are the most widely adopted
instruments, with all countries having tightened the requirements
at least once over the estimation period. On the other hand, inter-
bank exposure limits and concentration limits are the least-adopted
instruments, with only a few countries implementing these types of
instrument in our sample.

3. Empirical Method and Regression Results

3.1 Baseline Analysis of Inward Transmission of
Prudential Policies via Foreign Affiliates

This section draws mainly on the framework developed by Buch and
Goldberg (2017) to examine the inward spillover effects of pruden-
tial policies implemented abroad on Hong Kong via foreign bank
affiliates. The empirical model is specified as followsL]:

AY; i+ = ao(a1 HomePj s + agHomeP; 1 + asHomePj ;)
+ou Xy -1+ asZ;y
+ (B1HomeP; + foHomePj 1 + fsHomePj_2)
KXo g1+ fo+ fe e (1)

0These include Australia, Austria, Belgium, Canada, China, France, Ger-
many, Indonesia, India, Italy, Japan, Malaysia, the Netherlands, Singapore, South
Korea, Spain, Sweden, Switzerland, Thailand, the United Kingdom, and the
United States.

1The empirical model, without the interaction term between changes in the
home-country prudential measures and bank-level variables, is also estimated and
results are reported in appendix 2 of Ho, Wong, and Tan (2016).
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where AY} ;+ is the log change in total lending of the foreign bank
b in Hong Kong whose parent bank is headquartered in country j
at time ¢ (ALoansy ;). Xp jt—1 is a vector of bank-level variables
{IlliquidAssetsRatioy, j1—1, CoreDepositsy, j1—1, Tier 1Ratiop j 1,
LogReal Assetsy j1—1, NetDueT'op, j—1}, which captures the degree
to which a foreign bank b is exposed to changes in regulation in
the home country j through ex ante balance sheet composition and
market access, while NetDueT oy ;-1 captures the FBA’s depen-
dence on net intragroup funding. Z;; represents the business and
financial cycle variables for country j, as compiled by the Bank for
International Settlements (BIS)I!4 The business cycle is defined as
the output gap measured as a percentage of potential output, which
is estimated by a Hodrick-Prescott filter on log real GDP, while
the financial cycle is measured by the credit-to-GDP ratio gap. The
prudential policy changes are captured by the variable HomeP.

The baseline model includes bank and time fixed effects, f;, and
fi respectively, with the latter capturing changes in loan demand
conditions and host-country prudential measures that are common
across banks in Hong Kongl™ Since the regression model includes
fv and f;, the estimated (= 1 + (2 + J3) reflects the importance
of cross-sectional differences in balance sheet characteristics on the
response of AY} ;, to changes in HomeP.

Table 3 reports the estimation result for equation (1) by types of
prudential policy instruments. For brevity, the reported coefficients
on the interaction terms (i.e., X j+—1 * HomeP) are the sum of the
contemporaneous term and two lags (i.e., 5 = (1 + (2 + (3). The
interaction terms show how banks with different balance sheet char-
acteristics adjust their FBA total lending in Hong Kong in response
to regulatory changes imposed in the home country.

12For details on business cycle variables, see Drehmann, Borio, and Tsatsaronis
(2011). For financial cycle variables, see BIS (2014).

13While the time-effect dummies capture the economy-wide loan demand that
is common across banks in Hong Kong, these dummies may not fully absorb
the country-specific component of the loan demand. Specifically, to the extent
that the FBA’s borrowers in Hong Kong have some ties to the home country of
the foreign banks, it is possible that the country-specific component of the loan
demand may be related to home-country regulatory changes. Therefore, busi-
ness and financial cycle variables of the home countries of the foreign banks are
included in the model to account for the country-specific component of the loan
demand.
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We focus on the bottom panel of table 3, where the estimation
results for the interaction terms between HomeP and the selected
balance sheet characteristics are presented. The estimation results
show that bank balance sheet characteristics do affect the inward
spillover effects of HomeP. Specifically, we find that in response to
tighter capital requirements (both for CapitalReq and SSCB), a bank
with a higher tier 1 ratio tends to sustain higher loan growth of its
affiliates in Hong Kong than that of other FBAs in Hong Kong
(see row TierlRatio *HomeP) This may reflect that tighter capi-
tal requirements may be less likely to produce a binding constraint
on well-capitalized banks, and therefore their affiliates can register
higher loan growth than the FBAs of less capitalized banks.

However, the significance of tier 1 ratio as a determinant of the
inward spillover effects does not carry over for liquidity-related meas-
ures (see columns 5 and 6). Instead, we find that the liability struc-
ture of banks matters more in determining cross-sectional differ-
ences in lending by FBAs in Hong Kong. For RRLocal, we find that
banks with a higher deposits ratio tend to reduce lending growth
of their FBAs in Hong Kong by more than their peers (see row
CoreDepositsRatio*HomeP in column 5). This probably reflects the
notion that tighter reserve requirements tend to reduce the lending
capacity more for banks with a higher deposits ratio.

The reliance on internal funding, as proxied by NetDueTo, is
another important factor in determining the extent of the inward
spillover effects for RRLocal (see row NetDueTo*HomeP for col-
umn 5). Specifically, FBAs that rely more on net intragroup fund-
ing (i.e., a high positive value of NetDueTo) are estimated to have
lower loan growth than their peers in Hong Kong in response to a
tighter RRLocal, suggesting that a bank’s internal capital market
is an important channel in transmitting inward spillover effects of
liquidity-related HomeP internationally.

Finally, for LTVCap (see column 4), our findings suggest that
both banks’ capital adequacy and liquidity are important factors

1476 reveal whether differences in loan responses are driven by home-country
effects, we reestimate the baseline model and replace the bank fixed effects with
home-country fixed effects as a robustness check. The results are broadly in line
with those reported in table 3, suggesting that the significant differences in loan
response arising from cross-sectional differences in a bank’s capital adequacy posi-
tion are not driven by home-specific effects. The estimation results are presented
in appendix 3 of Ho, Wong, and Tan (2016).
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affecting inward spillover effects. This result shows that banks with
stronger balance sheet conditions (i.e., higher tier 1 ratio, lower illiq-
uid assets ratio, and higher core deposits ratio) tend to have higher
loan growth of affiliates in Hong Kong than their counterparts.

The above findings suggest that cross-sectional differences in the
balance sheet composition of banks influence the international trans-
mission of prudential policy To reveal whether the findings in table
3 are robust to alternative specifications, we reestimate the baseline
model without bank fixed effects and find that the results are sim-
ilar (table 4) In table 4, the [ coefficients capture absolute and
cross-sectional differences in balance sheet composition.

In the final part of the baseline analysis, we conduct a simple
exercise to assess the economic significance of differences in loan
responses arising from cross-sectional differences in balance sheet
characteristics based on the estimation results reported in table 3.
First, we consider tier 1 capital ratio. The coefficient on the inter-
action between CapitalReq and tier 1 capital ratio (2.556, from the
second column of the bottom panel of table 3) and the standard
deviation of tier 1 ratio (2.74, percent from table 1) implies that
an FBA moving its tier 1 ratio up by one standard deviation will
increase total loan growth by 7.0 percent relative to its initial posi-
tion. We repeat this exercise for all significant balance sheet char-
acteristics for the four types of prudential policies and report the
results in table 5, panel A. The economic magnitude of the differ-
ences in loan responses (in absolute terms) ranges from 3 percent
to 12.3 percent 2] In table 5, panel B, we present the economic sig-
nificance of differences in loan responses by increasing the balance
sheet variables from a position at the 25th percentile to the 75th
percentile. These results suggest that the lending growth of FBAs
in Hong Kong is quite sensitive to home prudential policies through
the balance sheet of their banking organization.

'5Recall that the baseline regression model includes both bank and time fixed
effects. The coefficient on the interaction terms [ therefore measures how the
structure of banks’ balance sheets affects the response of an FBA’s lending to
tighter prudential policies in the home country.

The adjusted R? remain broadly similar after excluding bank fixed effects
(i.e., table 4), suggesting that bank time-invariant fixed effects only have limited
explanatory power for log changes in total loans.

"The former is for the difference in loan response to tighter reserve require-
ments due to NetDueTo, while the latter is for the difference in loan response to
tighter reserve requirements due to CoreDepositsRatio.



March 2017

International Journal of Central Banking

210

(panurguoo)
(#%2°0) (612°0) (992°0) (zL2°0) (05z°0) *(£1gunoy) swoy)
700°0 GST'0 iZaN} 1€0°0 060°0— o[04 ssoursng Srdg
(870°0) (550°0) (£50°0) (9%0°0) (250°0) #(A1yunop) awoyy)
610°0 690°0 z20°0 120°0 230°0 apAD [epurul] SIF
19104 A1juno))-owoH
(€10°0) (220°0) (z10°0) (z10°0) (110°0) T=3(s00y0O
¥00°0 £€10°0— 200°0 700°0 2100 seos1oA() O ond 1N
”mOMampran.ﬁNQO
mwuﬁwzﬁu«aﬂ :wmkaﬁH
(220°0) (0¥0°0) (610°0) (210°0) (¥20°0)
L20°0 LGL00 1€0°0 $20°0 6£0°0 T—3o13ey sysoda(] 910D
(5€0°0) (160°0) (9€0°0) (6£0°0) (¥€0°0)
1T0°0— 0€T°0 0T0°0— £20°0— 800°0— 1—%orgey sjessy pmbrl
(812°0) (¢19°0) (¢gz°0) (1%2°0) (¢¥2°0)
¥L0°0 €03 0— 090°0 920 0— z50°0 T—%orgey T 01T
(161°0) (8€9°0) (9gz°0) (60z°0) (z0z°0)
70 0— $50°0 080°0— L7880~ 8CT'0 T—3s198sy [0, S0
(T20°71) (729°62) (sve6g) (v1g°¢ev) (¥L0°12)
€01°9T— €0C'¥ wxxBEL TTT— 06€7L— ve's ¢ tgowoy
(o¥1°81) (06€°67) (066°92) (LL1°92) (889°¢€1)
wexVOL'LG 898°L9 +xCESE9 V888 — 97691 T3 Jowoy
(¥ov°2¢) (e€2°79) (616°2F) (0s¥°0¢) (¢62°12)
qr0'9— 810 LYV Tl o xl¥8 16— 1L8°%— Jowoy]

sueor [e10], V

sueor] [e10], V

sueor] [e10], V

sueor] [e10], V

sueor] [e30], V

s[qerrep juspuadaq

(9)

Adousaan) [eosory
:syuewraainbey

DAJIISOY
= Jgowol

)
dep oryey
ALT
= dJowoHy

(e)
(oyeysH [eoy)
segng reydepn
oyroadg-10300g

= Jowiol

(2)

sjyuawaainbeyy
reyde)d
= JewioH

(1)
Dxepur
[eryuepnag
= dJowoHy

S100H PaxIq Yueq Surpnpoxyg

‘sojel[IJV USISI0 BIA ADI[O0J JO UOISSIWISURI], pIemu] ‘§ 9[qe],




211

Lessons from Hong Kong

Vol. 13 No. S1

‘Aloarpoadsal ‘[aas] juadtad T pue ‘quediad g ‘qusdiad T o) je 20UROYIUTIS 93RIIPUL , PUR ‘. ‘.., "AI3UN0d swoy Aq
pol1o3sn[d odv SI0II0 PIRPURIS ‘SI09QS poxXy Mur( pur swl} opnpoul suoryedyroeds [[y "A[oarjoedser ‘syexoeiq pedenbs pue seseyjusied ul sourdyrulis jurofl
10J sonfea-d pue sorysije)s-J Surpuodsarrod oY) yjim ‘sSe[ om) pur UL} snosueIodwajuOd oY) JO WNS 9Y) ST JUSIDYP0d pajrodal oY) ‘S109]Jd UOIJOBRIIIUIL
Jowo 104 ‘sojerjige ulieio] jo L1junoo (jueq-jusred °o°'1) owIOY oY) Ul uoryenSal ul seSURYD 9} 03 SIDJAI JOWOH ‘FO:FTOZ 03 TO:000¢ Wolj A[1931enb
aIe ®jRp 9YJ, 'SURO[ [€303} Ul sa3uryd SO] UO SUOI}ORISIULI 11073 PUR SOI}SII9JORIRYD NUR] pue uolje[ngal ul sedueyd jo sjoopge ayj sprodal a[qe) SIYJ, :S®ION

ON oN oN oN oN $309hH PoxI] yueq
SoX SoX SoX SoX SoX onmﬁm ﬁwkmﬁﬁ ouwIl T,
0L o€ 0L 0L 0L sueg jo "oN
L€0°0 0.0°0 £€0°0 8€0°0 ¥€0°0 ;A passnlpy
zoge'e 6€0°T zoge'e zog'e zog'e suoryeAIssqQ
[06%°0] [e22°0] lizz40)! [¥69°0] [927°0]
(67°0) (880°0) (1v9'1) (651°0) (L96°1) (3509~ ‘wng) Jowoy
150°0— 0200 6220 8%0°0— 90T°0— #(890WO seOsIAQ) OF, on( 1N
[000°0] (ov0°0] [£8270] [169°0] [209°0]
(019°22) (gggg) (5£0°0) (z91°0) (€L2°0) (3s09-4 ‘wmng)
wxxS09°0— +61€°0 6€T°0— 6.0°0 790°0— Jewo co1yey spsode(] 010D
[¥0%°0] (100°0] [¥9%°0] [86T°0] [296°0]
(82L°0) (0zL'Te) (285°0) (0LL°T) (z00°0) (3809~ ‘mng)
9910 exxGLG0— 162°0 8250 010°0 JeWO o139y s1essy pmbIqr
[210°0] [¢L0°0] [961°0] [290°0] [28g°0]
(z¥g°L) (996°¢) (t6L'1) (506°¢) S0€°0) (303~ ‘wng)
E0T T— L196°'T 96L4'T Relaard 62€°0 JPWO 013y T I9LT,
[FeL-0] [200°0] [L62°0] [T00°0] [69¢°0]
(tot°0) (098°91) (660°0) (029°¢1) (9¥8°0) (3s03-g ‘mmg)
L0%°0 exs€TT°G— €89 T— xxGV9'8 ¥66°0— JPWOT],$108SY B30T, S0
[L82°0] [z00°0] [876°0] [T00°0] [0T9°0]
(961°T) (0£0°91) (700°0) (010°91) (¥ez0)
919°Ge wxxBTT°G0T 09L°6— wxx 189 TGC— L1€°02 (3s03-4 ‘wing) gowoy

sueor] [e10], V

sueor] [e10], V

sueor] [e10], vV

sueor] [e10], V

sueor] [e10], V

s[qerrep juspuadaq

(9)
Adousian) [eosor]
:squowraainbay
aAIasaYy

= Jewioly

)
dep oryey
ALT
= dJeowoHy

(e)
(ereysH [e9Y)
amgng reydepn
oyroadg-10309g

= Jewiol

(2)
squowaainbeay
reyden
= JowoH

(1)
Dxepujy
[eryuepnag
= JowoHy

(penunjuo)) ¥ SqEL




March 2017

International Journal of Central Banking

212

“(T a1qe) @9s) parpniys Sureq (o[uediad Yigg snurr o[puadied 11g), se pauygep) o[puediod [IGg PUR [IG/, B} USMID(] SITISIINORIRTD
199Ys 9oUR[R( 9} JO SOUSISYIP 9Y) 0} SIoJal oIn3y puodss oY) ‘g [oued uf *(T o[qe) 99s) perpnjs Suleq SOIISLIOIORIRYD 190YS ddUR[R] 9}
JO UOTIRIASD PIRpUR)S 81} 0} SI9Jo1 21Ny puodss o) ‘y [eued uf *(g o[qe) 99s) SOISIINORIRYD 1997s doUe[R] YU ) pue Ao1od [eryuap
-n1d oY) UGAM)Bq LIS} UOI}IRIDIUI Y} JO JUSIDPIO0D PIJRUINSS Y} sajouap sasayjuared oYy ur oSy jsiy oY) ‘spoued yjoq uj :S930N

(%80 F€x760°0-)
%z €~
(%TZT€£109°0-)
%907~
(%99°914162°0)
%SV

(%TITTELLTE0)
%611
(%9G°9T4£05°0-)
%€'8~
(%98°€4LL6°T)
%9°L

(%98°€4001°C)
%T'S

(%98°€4956°C)
%66

oney
(seog ) seasIon()) 03 on( 19N

oryey sysoda(T 210)
oy sjessy pmbr

oy T oL,

2)UUIUD T YIG), 07 2]UUUJ Y16g WoLf bursvaLouy g

(%12°2€4F6070-)

oryey

%076~ (soog ) seesIoA()) 03 on( 19N
(%07°08x109°0-) (%07°02+L7€°0)
%ETT~ %L onpey sysoda( 210D
(%€L7T14162°0) (%€L72T£06°0-)
%L°€ %V 9 orpey sjessy pmbr(
(%PLTxll6T) | (%PLTx00TT) | (%VLT499GC)
%V %8G %0°L oney 1 LY,
0UBLILJ1(T UOUDIN(T-PLDPUDIG-UQD T
sytsoda(q dep onrey segng rende) | sjuswaainboy
Adouaiin-resor| anfep -oj-ueor| | oyadg-10399g renden

uo sjuawaIinbay
aAIaSOYy

SOI9SLId)ORIRY) }99YS ddue[ey Ul
9OUSIdPI(] [BUOI}DDG-SSOI)) WOIJ SUISITY Sosuodsay] UROT UI SOOUIYPI(] 'C d[qeL




Vol. 13 No. S1 Lessons from Hong Kong 213

3.2 Economic Magnitude and the Pattern of
Inward Spillover Effects

The significant impact of balance sheet characteristics on the loan
responses of FBAs to home prudential policies, as identified in the
previous section, together with the heterogeneous balance sheet
structure among international banks poses an important question.
What is the degree of diversity in the inward spillover effects among
FBASs both in terms of the direction and size of their loan responses?
Answering this question may help policymakers gauge the potential
impact of inward spillover effects on loan supply in their banking
sectors. To shed light on this issue, we analyze the distribution of
loan responses among FBAs to different prudential measures. Our
core interest is on whether FBAs would generally adjust their loans
in the same direction in response to tighter home prudential policy.
We are also interested in assessing the aggregate impact of FBAs’
loan responses on total lending in the banking sector. All estimates
in this section are based on the estimation results reported in table
4 (i.e., without bank fixed effects), as they capture both absolute
and cross-sectional differences in loan responses.

Figure 2 presents the distribution of the estimated marginal effect
of tighter home prudential policies on total loans of FBAs based on
our estimation results. Recall that from equation (1), the marginal
effect on the log change of total loans over quarter ¢, due to home-
country regulatory changes over the three quarters, for each FBA
can be obtained by summing the partial derivative of AY} ;, with
respect to contemporaneous HomeP and the two lags of HomeP,
which is equal to (o + o + a3) + (61 + B2 + 03) Xp,j,t—1. Taking the
sample mean of balance sheet characteristics of bank b (i.e., X ;)
together with the estimated coefficients & and 3 gives an average
estimated marginal effect of HomeP for bank b. To reveal a fuller
picture, figure 2 shows the estimated impact of contemporaneous and
three-quarter cumulative changes of home-country prudential meas-
ures' The bars show the average loan responses by quantile (which

8The estimated contemporaneous impact of HomeP is calculated by the par-
tial derivative of AY} ;¢ with respect to the contemporaneous HomeP at time ¢,

which is equal to a1 + 51 Xs,;.



214 International Journal of Central Banking March 2017

Figure 2. Distributions of Inward Spillover Effects on
Total Loans (by type of instrument)
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e 5th quantile

lo 4th quantile  5th quantile

30 = Contemporaneous impact = Three-quarter cumulative impact 15 u C impact ~ ®Thi

quart ive impact

Loan-to-value cap

Reserve requirement

le 4th quantile 5th quantile

Istquile 2nd quantile 3rd quantile  4th quantile  5th quantile

15 uC impact ™ Three-quart ive impact _10 # Contemporaneous impact Three-quarter cumulative impact

are sorted by the estimated loan responses). Among the four pruden-
tial measures considered, only the overall capital requirements are
estimated to generate a clear pattern of spillover effects: most FBAs
in the sample reduce their loans in response to tighter overall capital
requirements in the home country. One plausible explanation is that
the overall capital requirements are a consolidated and non-sectoral
specific measure such that the loan response of FBAs is consistent
with the expected loan response of the whole banking organization
(i.e., reducing loans). Affected banks may not have much room to
mitigate the regulatory impact through rebalancing loan portfolios
among entities within the banking organization (i.e., a “waterbed
effect”) Consistent with the above conjecture, we find a mixed

19For RRLocal, the differences in loan response among FBAs may be attrib-
utable to the fact that the scope of application for reserve requirements varies
across countries. For example, European bank branches located outside Euro-
pean Union member states are not subject to home reserve requirements. In this
regard, banks may respond differently to the same tightening stance depending on
whether the foreign banks in Hong Kong are subject to the reserve requirements
imposed in their respective home country.
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pattern of loan responses among FBAs to sector-specific prudential
measures. Broadly speaking, our results suggest that half of FBAs
in Hong Kong increase their loans in Hong Kong in response to a
tighter SSCB and LTVCap in the home country, and the remaining
half of FBAs reduce their loans.

One hypothesis that may account for the mixed pattern of loan
responses to sector-specific prudential measures is that banks mit-
igate the regulatory impact by rebalancing their loans portfolio
between and/or within bank affiliates. To test this hypothesis, we
repeat our estimation exercise on log changes in mortgage loans,
corporate loans, and consumer loans, respectively. The estimation
results are reported in table 6. Based on the estimation results,
we estimate the marginal impact on FBAs’ mortgage, corporate,
and consumer loan growth to tighter SSCB and LTVCap. The dis-
tribution of loan responses among FBAs is presented in figure 3,
which generally supports the view that affected banks may try to
partially offset the regulatory impact by redistributing their loan
portfolio toward exposures that are not subject to or outside the
scope of tighter prudential policies. Specifically, for SSCB, most of
the affected banks are estimated to contract their mortgage and
consumer loans while expanding their corporate loans. Likewise, it
is found that most affected banks expand their mortgage loans in
Hong Kong in response to lower LTV caps imposed in the home
country, probably reflecting the fact that banks have strong incen-
tives to maintain their portfolio mix by increasing mortgage loans
in overseas markets[29

Finally, we assess the possible impact of inward spillover effects
on the banking sector, by estimating the aggregate loan response
among FBAs for different prudential policies. Table 7 reports both
the aggregate marginal impacts of contemporaneous and three-
quarter cumulative changes in home-country prudential measures
on total loans of affected FBAs (as a percentage of the banking sec-
tor’s loans). To calculate the aggregate marginal impact of HomeP,
we compute the estimated change in a bank’s loans by multiplying a

20The directional change in corporate and consumer loans is less clear in the
case of LTV Cap, which may partly reflect the possibility that some banks expand
their mortgage loans at the expense of corporate and consumer loans.
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Figure 3. Distributions of Inward Spillover Effects on
Mortgage, Corporate, and Consumer Loans to Tighter
Sector-Specific Measures (SSCB and LT VCap)
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bank’s estimated marginal effect of HomeP by its total loans at the

end of 2014. We then sum across the es

timated change in loans of the

affected FBAs and divide by the total amount of loans in the Hong
Kong banking sector at the end of 2014. In computing the aggregate
marginal impact of a prudential measure, we further assume that
all countries which have adjusted prudential measures during the
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estimation period simultaneously tighten the policy The size of
the spillover effects is larger for the overall capital requirements and
the reserve requirements on local-currency deposits. The impact of
three-quarter cumulative changes in home-country prudential meas-
ures is equivalent to a 4.1 percent decline in total loans in Hong
Kong for CapitalReq and a 6.2 percent increase in total loans for
RRLocal. Conversely, the impact of sector-specific prudential meas-
ures is relatively small, which may be attributable to a significant
portfolio rebalancing effect within FBAs.

4. Concluding Remarks

Using a confidential data set of FBAs in Hong Kong, our study
finds evidence of an international transmission of prudential policy
through banks’ balance sheets. The set of balance sheet factors that
influence the spillover transmission is found to vary according to the
nature of the prudential measure (i.e., capital or liquidity related)
considered. Specifically, a bank’s tier 1 capital ratio affects the loan
response of its FBAs in Hong Kong to tighter capital requirements in
the home country, while a bank’s core deposit share and its reliance
on internal funding affects its loan response to tighter liquidity
requirements. One implication is that, from a host supervisor’s per-
spective, understanding the balance sheet structure of the banking
organization of an FBA is important in assessing the international
transmission of prudential policy.

From a host country’s perspective, the spillover effects from pru-
dential measures abroad on loan supply of the domestic banking
sector may be the most important policy question. Our empiri-
cal findings show that the size of the spillover effects arising from
changes in the overall capital requirements and reserve requirements
is larger than the size of those for sector-specific measures. The rela-
tively smaller spillover effects for sector-specific prudential measures
can be partly explained by a significant portfolio rebalancing effect
across and within affiliates of international banks, thus making the
net impact on the host country less clear.

21This assumption provides a hypothetical scenario which is similar to an
upper-bound estimate of the aggregate spillover effects on the Hong Kong banking
sector.
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