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We study how changes in prudential requirements affect
cross-border lending of Canadian banks by utilizing an index
that aggregates adjustments in key regulatory instruments
across jurisdictions. We show that when a destination country
tightens local prudential measures, Canadian banks increase
the growth rate of lending to that jurisdiction, and the effect
is particularly significant when capital requirements are tight-
ened and weaker if banks lend mainly via affiliates. Our evi-
dence also suggests that Canadian banks adjust foreign lending
in response to domestic regulatory changes. The results con-
firm the presence of heterogeneous spillover effects of foreign
prudential requirements.

JEL Codes: F34, G01, G21.

1. Introduction

How do regulatory changes in prudential requirements affect cross-
border banking activities? Does the effect depend on the regulatory
instrument being adjusted, or on bank characteristics? And does it
depend on the country of origin or the type of lending the bank is
engaged with? In this project we take advantage of a unique data-
base, as part of the International Banking Research Network (IBRN)
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Figure 1. Transmission Channels of Regulatory Policy
Changes (relevant channels for Canada shown by
the solid lines)
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initiative, to investigate these questions using a sample of globally
active Canadian banks, and study how they adjust the growth rate
of lending when faced with prudential changes, either at home or
abroad.

Canadian banks represent an interesting case to study the inter-
national spillover effects of prudential regulations, since they are rel-
atively globally active. Furthermore, the banks traditionally operate
with capital buffers above the minimum prescribed Basel require-
ments, which could play a role in their reaction to prudential policy
changes in other countries.

The focus of the analysis is on the outward transmission channel,
which is the most relevant for Canadian banks. The outward chan-
nel captures how Canadian lending to a specific destination coun-
try reacts to policy changes at that destination. This can take two
forms: either via the Canadian banks’ foreign affiliates lending or via
the Canadian banks’ headquarters (cross-border lending). We also
study an extension of the outward channel, one that captures how
changes to Canadian regulatory requirements affect foreign lend-
ing. Figure 1 provides a graphical representation of these respective
channels. After examining the outward channel in detail, we extend
the analysis by investigating the inward transmission channel, or
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the effect of foreign regulatory changes on domestic lending (i.e.,
in Canada). This exercise investigates the degree to which domes-
tic activities of Canadian banks are exposed to foreign regulations
through their global operations

We find that when a destination country tightens requirements,
Canadian banks react by increasing the lending growth rate to that
jurisdiction, and this effect is strongest when capital, loan-to-value
(LTV), or reserve requirements change. The economic magnitudes of
tighter capital requirements can be significant: the average amount
of new lending associated with a tightening is around Can$600 mil-
lion (or approximately 10 percent of the average foreign lending in
a given quarter). However, since such changes occur infrequently
during the sample period, their overall impact is modest

We note that such an outcome is not necessarily undesirable if the
Canadian banks that increase lending have more capital than their
local competitors. Under this scenario, lending would have shifted
toward better-capitalized institutions and increased overall resilience
of the banking sector (which may have been the policy’s intention in
the first place). Although our data do not allow us to compare Cana-
dian banks’ capital ratios with those of their competitors in each
destination country, two pieces of information may be indicative of
this outcome. First, for most of our sample period, Canadian banks
operated with capital requirements that exceeded Basel minimum
requirements, so it is possible that their capital ratios exceeded those
of their competitors, at least in some foreign jurisdictions. Second,
we find that some bank characteristics, such as tier 1 capital, inter-
act positively with the impact of regulatory changes in Canadian
banks’ foreign lending. Other important bank factors that support
foreign lending are the size of the bank’s international activities and
its internal capital market, indicating that a developed intragroup

YA different inward channel that could potentially exist is through foreign
affiliates operating in Canada. However, the economic magnitude of this channel
is likely to be limited, since foreign affiliates have traditionally accounted for a
very small share of domestic lending. Over the sample period, the average annual
share of domestic lending by foreign subsidiaries and branches is only about 4.5
percent and 1.5 percent, respectively. As such, the inward analysis focuses only
on the home global banks.

2For the prudential index, the magnitude is about Can$190 million of extra
lending per tightening. If aggregated over thirteen years across all banks and
actions, this translates into an increase in lending of about Can$40 billion.
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market or presence across multiple jurisdictions is a key determinant
of a bank’s ability to redirect lending as prudential standards change
at the destination.

Next we study how regulatory adjustments interact with global
banks’ business models. If in a certain destination a Canadian bank
lends mainly via an affiliate, then the bank’s ability to adjust lend-
ing, perhaps by substituting to cross-border loans, might be more
limited. We show that under tighter LTV limits, the lending growth
rate in such a destination country decreases if it is done mainly
via affiliates. A similar slowdown in affiliate lending is observed for
non-bank private loans when capital requirements are tightened.

As an extension to the outward transmission analysis, we also
investigate how changes to domestic (i.e., Canadian) regulatory
requirements affect foreign lending. We show that, in general, tighter
home requirements push Canadian banks to lend abroad, but the
effect differs across banks. For example, when domestic capital stan-
dards are tightened, we observe a reduction in foreign lending growth
rates for banks that are more retail oriented (i.e., with higher lev-
els of illiquid assets) and/or for banks that are more internationally
active, but an increase in lending growth rates for banks that rely on
core deposits. Finally, we complement the analysis by investigating
the consequences of foreign regulatory changes on domestic Cana-
dian lending, i.e., the inward channel. We find that the tightenings
of foreign prudential policies are associated with a slowdown in the
growth rate of domestic credit by global Canadian banks. Assum-
ing a global bank has a fixed pool of funds, this finding is expected
given the positive effects for the outward channel. It indicates that
global banks optimize lending across jurisdictions (reducing in one,
increasing in another).

2. Data and Stylized Facts for Canada

2.1 Bank-Level Data

Our data are obtained from the confidential regulatory returns
filed by all federally chartered financial institutions in Canadaf}

3Please see Chen et al. (2012) and Chapman and Damar (2015) for
more details on our data sources. The actual forms and their filing instruc-
tions can be found at http://www.osfi-bsif.gc.ca/Eng/fi-if /rtn-rlv/fr-rf/dti-
id/Pages/default.aspx.
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Bank-time level data is globally consolidated at the parent level and
is obtained from two forms: the quarterly “Basel Capital Adequacy
Return” (for tier 1 capital ratio) and the monthly “Balance Sheet”
return (for all other bank-level data).

In order to construct the foreign lending of globally active
Canadian banks, we use data from two sources. The form “Geo-
graphic Assets and Liabilities Booked in Canada” contains infor-
mation on the cross-border activities (claims and liabilities) at the
bank-country-time level, while the “Geographic Assets and Liabili-
ties Booked Outside of Canada” form provides claims and liabilities
booked by foreign affiliates of Canadian banks. For the purposes of
this study, we combine information from the two forms to create an
aggregate “foreign lending” variable, without differentiating between
cross-border loans and lending being done through affiliates. As part
of the robustness tests, we extend the analysis by treating these two
lending types separately (see section 3.3).

We perform a number of adjustments to the data. Given our
primary focus on the outward transmission of regulatory policy
changes, we first exclude all foreign banks and foreign bank branches
from our sample. In addition, we exclude all domestic banks with
assets less than Can$1 billion (in 2013:Q4 dollars) at any point dur-
ing our sample period. To eliminate the possibility that the results
are driven by banks with limited foreign lending activity, we drop
any observations where the outstanding foreign lending by bank ¢
in country j in time ¢ is less than Can$100 million. We then limit
our sample to series of bank-country-time observations with at least
eight consecutive non-missing quarterly observations. This yields a
final estimation sample of 2,885 observations.

There are six domestically owned Canadian banks in our sam-
ple, which are the “Big Six” banks that have traditionally domi-
nated the federally chartered banking sector [] These six banks lend

4These banks are the Bank of Montreal, Bank of Nova Scotia, Canadian Impe-
rial Bank of Commerce, National Bank of Canada, Royal Bank of Canada, and
the Toronto Dominion Bank group. Among the federally chartered commercial
banks (domestic and foreign subsidiaries), trust and loan companies, and foreign
bank branches, these six banks hold approximately 90 percent of all assets. There
are also a number of provincially chartered credit unions and cooperative credit
institutions in Canada; however, we exclude such institutions from this study, as
they do not file uniformly designed regulatory returns and have almost no foreign
activities.
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in thirty-five different foreign countries However, looking across
individual banks, there is substantial variation in the scope of for-
eign lending. The number of countries that banks lend to varies
between 3 and 29 (with an average of 16.8). Furthermore, there
are only three countries where all six banks have substantial lend-
ing activities (China, the United Kingdom, and the United States).
Meanwhile, our sample includes nine countries in which only one
Canadian bank is active throughout the entire sample period (Bel-
gium, Denmark, Finland, Greece, Malaysia, New Zealand, Peru, the
Slovak Republic, and Thailand).

For the baseline empirical analysis, our dependent variable is
defined as

AY} ;+ = Change in log loans by bank b to counterparties
in country j at time t.

We also use a narrower definition of lending as an extension of the
baseline specification:

AP, ;+ = Change in log private non-bank lending by bank b
in country j at time t.

This allows us to investigate if some regulatory policies affect certain
types of lending but not others. Ideally, we would like a finer sub-
categorization of loans (mortgages versus unsecured consumer lend-
ing versus commercial loans, etc.). However, the regulatory forms
only allow for the (relatively coarse) sub-categorization of “loans to
banks,” “loans to non-bank public entities,” and “loans to non-bank
private entities.” We use the latter category in defining AP, ; ;.
Table 8 in the appendix reports the different control variables.
These are the log of total assets (LogTotalAssetsy+—1), the percent-
age of a bank’s portfolio of assets that is illiquid (IlliquidAsset-
Ratiobi_l)ﬁ the percentage of the bank’s balance sheet financed

®These are countries for which prudential policy, business cycle, and financial
cycle data are available. There are a few other countries (mainly in the Caribbean
and South America) that would have otherwise met our sample inclusion crite-
ria. Therefore, the real number of countries with substantial lending by Canadian
banks is around forty.

SWe limit illiquid assets only to loans due to data availability issues. Ideally,
we would like to include other assets, such as held-to-maturity structured finan-
cial products, in our definition of illiquid assets. However, Canadian regulatory
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with core deposits (C’oreDepositsbi_l)E and the bank’s regulatory
tier 1 capital ratio (TieriRatiop;—1). We also include two vari-
ables related to the international aspects of Canadian banks’ bal-
ance sheets. The first is the percentage of the bank’s foreign assets
plus foreign liabilities relative to total assets plus total liabilities
(InternationalRatiop +—1). The second variable measures the size of
the bank’s “internal capital markets,” capturing the bank’s net
claims on its foreign affiliates. Specifically, we include the percent-
age of the bank’s net due to head office—net due from head office
relative total liabilities (NetIntragroupFundingp ;—1).

Since we would like to capture the exposure of globally active
Canadian banks to changes in prudential measures, we construct
two “prudential policy change” instruments according to their geo-
graphical specifications. Our first measure is “destination-country
regulation” (DestP;;), which captures tightening or loosening of
prudential measures in destination (or “host”) country j and time t.
This variable takes one of three possible values: 41 for a tightening,
—1 for a loosening, and 0 for no change. In some of the empirical
specifications, we use the contemporaneous value of this variable
along with its first two lags (DestP;,—;, where [ = 0, 1, 2). For the
second measure, we use the “home-country regulation” (Home;) in
certain extensions of our empirical analysis. This allows us to inves-
tigate whether prudential policy changes in Canada affect Canadian
banks’ foreign lending. This variable is defined in a manner similar
to DestP ;.

2.2 Stylized Facts

Summary statistics on the banks’ characteristics are presented
in table 1. While the banks are fairly similar in terms of size
(given the small standard deviation for that variable), they exhibit
greater diversity with regards to the level of capital, the share
of international activity, and the reliance on parent funding (i.e.,
net intragroup funding) and on core deposits. Summary statistics

returns do not feature such a breakdown of banks’ securities holdings during our
sample period.

"Core deposits are defined as demand, notice, and time deposits owned by
individuals.



42 International Journal of Central Banking March 2017

Table 1. Summary Statistics on Foreign Lending and
Bank Characteristics

All Banks
(N =6)

Variable Observations | Mean | Median| SD
Dependent Variables:

A Foreign Loans 2,885 0.086 0.099 |25.750

A Foreign Private Non-bank Loans 2,589 —0.636 | —0.267 | 26.968
Independent Variables:

Log Total Assets 324 19.729 | 19.758 0.555

Tier 1 Ratio (%) 324 9.793 9.224 2.159

Illiquid Assets Ratio (%) 324 54.470 | 54.860 | 5.537

International Activity (%) 324 21.799 | 23.259 | 7.909

Net Intragroup Funding/Liabilities (%) 324 0.221| —0.025 | 1.125

Core Deposits Ratio (%) 324 26.886 | 25.661 | 5.041
Notes: This table provides summary statistics for bank balance sheet and lending data.
Data are observed quarterly from 2000:Q1 to 2013:Q4. Banking dada come from the glob-
ally consolidated balance sheet and capital reporting forms and are reported at the parent
level. Net intragroup funding 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.
Given the globally consolidated nature of the independent variables, summary statistics
are reported at the bank-quarter level. Meanwhile, the dependent variables are measured
at the bank-country-time level and the summary statistics are reported accordingly.

on the outward transmission of destination-country policy changes
(DestP; ) are reported in table 2. For the prudential index, there
are a total of 223 changes reported by countries in which Canadian
banks operate, and 73 percent of those are associated with tightening
of prudential requirements. Considering the individual components
of the index, we observe that 8 percent of the overall changes are
to local reserve requirements, 4 percent are to the LTV limits, 3.6
percent are to foreign reserve requirements, and about 3 percent are
capital related. Since interbank exposure limits and concentration
ratios rarely change, we do not report regression results for these
instruments.

There are a few characteristics unique to the Canadian system
that makes it ideal to study the consequences of foreign regula-
tory spillover effects. First, globally active Canadian banks are rela-
tively more internationally oriented than their peers and as such are
exposed to changes in foreign regulation. For example, for Canadian
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banks the median InternationalRatio is about 20 percent, substan-
tially larger than the one for U.S. or German banks, approximately
at 5 percent and 3 percent, respectively (see Berrospide et al. 2017
and Ohls, Pramor, and Tonzer 2017). Furthermore, Canada has a
history of federally regulated institutions operating with higher cap-
ital requirements. Between 1999 and 2013, the Office of the Super-
intendent of Financial Institutions (OSFI) required institutions to
hold minimum tier 1 and total capital ratios of 7 percent and 10
percent, while the Basel II requirements were 4 percent and 8 per-
cent. Effectively, Canadian banks maintained a time-invariant capi-
tal buffer of 3 percent for tier 1 capital and 2 percent for total capital.
Finally, in recent years Canadian regulators have used loan-to-value
(LTV) limits extensively (see table 9 in the appendix)8 During the
sample period domestic authorities also adjusted capital require-
mentsd Thus we limit the H ome; indicator to capture only these two
policies.

3. Empirical Method and Regression Results

3.1 Baseline Analysis of Outward Transmission of
Prudential Policies

The analysis explores the effect of changes in regulation on banks’
growth rate in outstanding foreign loans, following the approach
described in Buch and Goldberg (2017). We begin with the following
regression specification, which controls for the outward transmission
of destination-country macroprudential policy:

AYZ’]’J = + (O[lDGStPjvt + OéQD@StPjJ_l + O[gDGStPj,t_Q)
+ s Xpi1+asZic+ fj+ [+ fo+evit (1)

8In Canada, federally regulated lenders and most provincially regulated
lenders are required by law to purchase insurance for mortgages that exceed
80 percent of the value of the residential property. Since the insurance is guar-
anteed by the government, it sets minimum qualifying standards for borrowers,
and key among those is the LTV limit.

9Capital changes included the full adoption of Basel II in 2007:Q4, the imple-
mentation of Basel I1.5 in 2012:Q1, and the Basel III implementation in 2013:Q1.
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where AY} ;¢ is the log change in destination-country j lending by
a global Canadian bank b at time ¢. DestP;; captures that coun-
try’s prudential policy changes. X3 ;1 is a vector of bank balance
sheet control variables and Z; ; represents the financial and business
cycle variables for country j (as defined by Drehmann, Borio, and
Tsatsaronis 2011 and the Bank for International Settlements 2014).
Finally, f;, ft, and f, respectively represent country, time, and bank
fixed effects.

We report results from this specification in table 3. First we
note that Canadian banks’ lending at the destination country is
procyclical, as evident by the positive and significant business cycle
coefficient. More importantly for our study, the positive and signifi-
cant (at 5 percent) coefficient on the prudential index suggests that
when a destination country tightens requirements, Canadian banks
increase the lending growth rate in that jurisdiction. The coefficient
of DestP;; implies that for the average Canadian bank, a tightening
of the prudential policy index is associated with roughly Can$190
million of new lending@

Results from the individual components of the prudential index
show that the effect is strongest for changes in capital requirements.
The average amount of new lending associated with a tightening in
capital requirements is around Can$600 million. The healthy bal-
ance sheets of Canadian banks during our sample period, and espe-
cially after the crisis (Chapman and Damar 2015), may have bet-
ter positioned banks to increase lending under tighter requirements.
Furthermore, until the implementation of Basel III toward the end
of the sample period, Canadian banks were required to maintain
capital ratios above the Basel minimum. According to Ratnovski
and Huang (2009), such requirements lower Canadian banks’ incen-
tives for foreign expansion, “except in cases where they can have
a distinct competitive advantage.” Tighter capital requirements in

9Given that our dependent variable is the log change in foreign lending (mul-
tiplied by 100), a coeflicient of 3.254 implies that on average (foreign lending
at time t/foreign lending at time t — 1) = e3254/190) which equals 1.033 if the
prudential index is tightened by one unit at time ¢. Using the average value of
foreign lending in our sample (Can$5.7 billion), we are able obtain an average
increase of Can$188 million (5.7 billion * 0.033). Given that there were 204 net
tightenings throughout our sample period (317 tightenings — 113 loosenings), a
simple estimate of the cumulative effect is Can$40 billion.
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certain foreign jurisdictions may have provided such competitive
advantages; while domestic banks are adjusting to the new capi-
tal requirements by curbing credit growth, Canadian banks (that
already operate under relatively strict capital levels) could have more
easily adjusted lending and increased market share.

Our findings also indicate that the lending growth rate in a des-
tination country increases under tighter local reserve requirements
(cumulative effect) and stricter LTV limits (second lag of the policy).
Surprisingly, this suggests that LTV limits, a product-level regula-
tion that often targets borrower demand, may also affect credit sup-
ply. There could be two possibilities for this positive outcome. Recall
that our data do not distinguish lending by entity type. This might
be important in cases where the limits apply to a specific group
of institutions, which does not include the Canadian affiliates. That
would allow them to maintain (or increase) lending. Alternatively, it
is possible that Canadian banks increase other types of lending that
are not targeted by the LTV limits. Akinci and Olmsted-Rumsey
(2015) and Cerutti, Classens, and Laeven (2016) provide some cross-
country evidence of LTV limits having an impact on overall credit
growth. Therefore, if a limit tightening is associated with a broader
slowdown, then foreign banks can take advantage of this and increase
lending more broadly

3.2  Outward Transmission and Bank Characteristics

Our next specification explores more directly the role of bank char-
acteristics by interacting them with DestP;; such that

AYy i+ = o + (a1 DestPj s + asDestPj 1 + agDestPj o)
+ Oé4Xb’t71 + Ot5Zj’t + (ﬁlDestPj,t . Xbﬂgfl
+ BoDestP; 1 - Xp -1+ B3DestPj 1o - Xp1—1)
+ fj+fo+ fo+evgies (2)

1VWe also ran a baseline specification that includes all prudential measures
(and their lags) simultaneously, while excluding the aggregated PruC measure.
We also excluded the interbank exposure limits and concentration ratios from
this specification, since these measures lack sufficient variation in our sample.
The results of this specification (not presented for brevity) are almost identical
to our findings in table 3, with positive and significant cumulative effects for
capital requirements and local reserve requirements.
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where all variable definitions are the same as in equation (1), but the
balance sheet characteristics are now interacted with the destination-
country prudential policy changes and its lags. Among the findings
reported in table 4 for this specification, we focus on the cumulative
effect (i.e., over the three periods) of the prudential measure and its
interactions ((co1 + a2 4+ a3) and (51 + 2 + B3)). Exploring the pru-
dential index first, we show that better-capitalized Canadian banks
increase their lending growth rates under tighter conditions, given
the positive interaction term with the tier 1 ratio. The prudential
index results also point to the fact that banks that are more inter-
nationally active increase lending under such conditions (results are
similar when regressions include country-time fixed effects instead
of separate country and time fixed effects).

According to table 4, the effect of some of the prudential meas-
ures depends on their interaction with the banks’ characteristics. For
instance, sector-specific capital requirements (SSCBs) are effective
at slowing down the growth rate of credit for banks that rely on core
deposits. Since SSCBs tend to target retail lending activity (such as
mortgage credit, auto loans, or credit cards), it is not surprising
to observe that the retail-oriented banks (which rely on deposits)
are most affected[ld The effect is opposite for banks that rely on
intragroup funding, suggesting that head-office funding attenuates
the negative effect of SSCB on foreign credit extension. Table 4 also
indicates a positive relation between LTV tightening and foreign
lending growth rates, given the statistical significance of the cumu-
lative policy effect. While the effect depends on bank characteristics
(size, liquidity, and foreign activity), it broadly confirms the baseline
results.

3.3 FEaxtension: The Effect of Prudential Requirement on
Foreign Lending via Affiliates

If a global Canadian bank follows a diverse business model, one that
supports both cross-border and affiliate lending, then such a bank
may be better positioned to manage regulatory changes in a given
jurisdiction, compared with a bank that lends to that jurisdiction

120ne should interpret the SSCB findings cautiously, since SSCB changes are
infrequent over the sample period.
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only via an affiliate. The reason is that the affiliate is more likely to
be directly exposed to regulatory changes. Since our lending variable
captures both cross-border lending (booked by the headquarters in
Canada) and credit extension by foreign affiliates (of the Canadian
banks via branches or subsidiaries), we can investigate more pre-
cisely the benefits of this flexibility by considering the portion of
lending conducted via affiliates.

We differentiate between the two types of lending by consider-
ing the relative importance of affiliate lending for a given bank in a
particular country['¥ Specifically, we define a new indicator variable
Affiliatey, ;, which equals one if more than 95 percent of bank b’s
lending in country j at time ¢ is done via an affiliate[] We then
interact Affiliatey, ;; with policy changes in the destination country
(DestP; ;) where all variable definitions are the same as in equa-
tion (2). In addition, we experiment with using the change in “total
lending” and “total non-bank private lending” as different dependent
variables. The empirical specification is

AYy i+ = o + (a1 DestPj + asDestPj 1 + asDestPj o)
+ (a4 DestP; - Affiliate, ; , + as DestPj 1 - Affiliate, ;, 4
+agDestP; o - Affiliate, ;o + a7 Xp -1+ fj + [t
+ fo+€vt- (3)

Table 5 reports the results from this speciﬁcation For brevity,
we only discuss the cumulative effects related to DestP;; and its
interaction with Affiliatey ;.. From panel A we observe that a tight-
ening of the overall prudential index, and especially the LTV require-
ment, increases the growth of foreign lending, but not if it is through
the affiliate (DestP is positive but the interaction of DestP *Affiliate
is negative). The stand-alone positive effect of the policy could be

3This is especially an issue for cross-border lending, since some Canadian
banks only engage in affiliate lending in certain countries.

YWe have also considered 90 percent and 100 percent as a cut-off for Affiliate.
Our results are robust to these changes.

'5We do not interact the bank characteristics with DestP; ¢ or Affiliatey ;. in
order to keep the specification as simple as possible. However, our main con-
clusions regarding DestP;,; and its interactions with Affiliates ;: are robust to
including such interactions in the analysis.
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driven by cross-border lending However, the LTV effect disappears
once the dependent variable is defined as the change in non-bank pri-
vate lending (panel B). This remains a surprise: if Canadian banks
circumvent LTV rules in foreign jurisdictions, perhaps via cross-
border lending, then one should expect this to show up more strongly
for non-bank private loans (which includes the types of loans most
likely to be covered under LTV limits, such as mortgages) Finally,
we note that tighter capital requirements slow down the growth of
non-bank private lending if it is mainly extended by Canadian banks’
foreign affiliates (panel B). However, tighter local reserve require-
ments are less effective (positive and significant interaction term),
suggesting that foreign retail and corporate credit do not necessarily
depend on locally sourced deposits.

3.4 Extension: Impact of Home-Country Policy Changes

It is possible that regulatory policy changes in Canada also influ-
ence Canadian banks’ lending abroad. Therefore, we investigate how
changes in the home-country prudential instruments (HomeP) affect
destination-country lending. Since only capital requirements and
LTV limits changed in Canada over our sample period, we conduct
the analysis on these two instruments. The regression specification is

AYy i+ = o + (o DestPj s + asDestPj 1 + asDestPj;_2)
+ Xy +asZy + (B HomePjy - Xp i1
+ BoHomePj 1 - Xy 4—1 + fsHomePj ;o - Xp 1)
+ fi+ fe+ fo+ v (4)
In equation (4), the main coefficients of interest are 3, (B2, and (33
(since HomeP is bank invariant at a given time period, it is captured

by the time fixed effect). We focus on the cumulative coefficients
(61 + P2 + P3) for ease of comparison. The results from table 6

18Of course, the fact that cross-border lending is a relatively small component
of Canadian banks’ foreign lending (and the fact that some Canadian banks do
not engage in cross-border lending to certain jurisdictions at all) makes it difficult
to fully establish this conclusion.

"Measurement and/or sample-size issues could also be a potential explanation
for this observation.
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Table 6. Outward Transmission of Policy Changes
in the Home Country

Home/DestP =|Home/DestP =|Home/DestP =
Prudential Capital Loan-to-Value
Index Requirements Ratio
Destination-Country 3.629** 9.884** 1.933
Regulation DestPy (1.467) (4.224) (3.581)
Destination-Country 1.214 4.997 —1.378
Regulation DestPy_1 (1.489) (3.792) (1.659)
Destination-Country 0.957 2.413 3.634**
Regulation DestPy_o (1.335) (4.522) (1.608)
Log Total Assetsy_1 —11.990 —13.492* —11.808*
(7.570) (7.464) (6.319)
Tier 1 Ratiog—1 —0.917 —0.775 —0.970
(1.024) (1.033) (1.120)
Tlliquid Assets Ratiog—1 —0.301 —0.362 —0.159
(0.302) (0.340) (0.232)
International Activityy_1 0.266 0.199 0.129
(0.214) (0.191) (0.181)
Net Intragroup Funding;_1 0.144 0.226 0.154
(0.108) (0.157) (0.115)
Core Deposits Ratios—1 0.350 0.252 0.179
(0.356) (0.389) (0.332)
BIS Financial Cycle 0.016 0.021 0.014
(Destination Country) (0.034) (0.034) (0.031)
BIS Business Cycle 0.572* 0.698** 0.669**
(Destination Country) (0.329) (0.315) (0.327)
Log Total Assets*HomeP 23.666** 28.817 31.276**
(10.740) (20.182) (14.161)
Tier 1 Ratio*HomeP —0.279 —16.616 2.289
(4.272) (14.137) (3.597)
Illiquid Assets Ratio* —0.682 —2.786* —0.803
HomeP (0.771) (1.591) (0.842)
International Activity* —1.044 —3.312** —0.883
HomeP (0.679) (1.477) (0.659)
Net Intragroup Funding* 0.265 —0.493 0.171
HomeP (0.527) (1.722) (0.724)
Core Deposits Ratio* —0.042 1.743* —0.149
HomeP (0.462) (0.933) (0.424)
Cumulative Effect DestP 5.801** 17.294* 4.188
(2.701) (9.458) (4.219)

(continued)
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Table 6. (Continued)
Home/DestP = | Home/DestP = | Home/DestP =
Prudential Capital Loan-to-Value
Index Requirements Ratio
Observations 2,885 2,885 2,885
Adjusted R? 0.027 0.028 0.021
No. of Destination 35 35 35
Countries
No. of Banks 6 6 6

Notes: This table reports the effects of changes in both destination- and home-country
regulation, along with firm characteristics on log changes in total loans by destination
country. The data are quarterly from 2000:Q1 to 2013:Q4 for a panel of bank holding
companies and are globally consolidated at the parent level. DestP refers to the changes
in regulation in the destination country of the loan, while HomeP captures changes in
Canadian regulations. For more details on the variables, see table 8 in the appendix. Each
column gives the result for the regulatory measure specified in the column headline. All
specifications include bank, country, and time fixed effects. Standard errors (in paren-
theses) are clustered by country. *** ** and * indicate significance at the 1 percent, 5
percent, and 10 percent level, respectively.

indicate that tighter prudential home requirements push certain
types of banks to lend abroad, as observed via the interaction terms
between the bank characteristics and HomeP. The effect comes from
both higher Canadian capital requirements and LTV limits. How-
ever, the mechanism through which the requirements affect lending
might differ.

Considering capital changes first, more internationally oriented
and less liquid banks decrease foreign lending growth rates when
capital requirements in Canada are tightened. It could be that
these banks engage in foreign lending activities with higher risk
weights, and under higher capital requirements these banks shift
away from such activities. However, Canadian banks that are more
retail deposit funded increase foreign lending growth rates under
tighter domestic capital requirements. This might be driven by that
fact that the Canadian capital requirement changes in our sam-
ple (2012:Q1 and 2013:Q1) coincided with periods in which Cana-
dian banks were engaged in foreign acquisitions. As discussed in
Chapman and Damar (2015), since the 2008 crisis, Canadian banks
took advantage of their relatively healthy balance sheets (and the
official Canadian liquidity facilities) to engage in foreign acquisitions
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that boosted their foreign loan book. Hence, the link between capital
requirement tightenings in Canada and foreign lending by Canadian
banks might be a product of both the timing and contents of the
policy change.

Regarding LTV requirements, table 6 indicates that larger Cana-
dian banks increase their foreign lending growth rates when LTV
requirements are tightened at home. Specifically, the coefficient of
LogTotalAssets*HomeP implies that a tightening of Canadian LTV
requirements and a bank moving from the median asset size to the
75th percentile will be associated with Can$780 million of total new
foreign lending This increase is likely driven by a desire to com-
pensate for slower mortgage credit growth at home. We note that the
LTV limits in Canada apply at the borrower level and are only for
domestic mortgage lending, and as such are unrelated to the banks’
activities abroad. Therefore, the impact of home-country macropru-
dential policy actions on foreign lending is likely to be dependent
on the nature and scope of the policy tool being used, and the tim-
ing of the policy change with regard to global (or at least regional)
conditions.

3.5 Extension: Inward Transmission of Foreign Policies

Finally, we briefly investigate the transmission of foreign policy
changes into Canada via globally active Canadian banks (“inward
transmission”). As discussed above, there could potentially exist
another inward channel, via foreign subsidiaries and bank branches
that operate in Canada. However, the economic magnitudes of this
channel are likely small. For instance, over the sample period, the
average annual share of domestic lending by foreign subsidiaries and
branches is about 4.5 percent and 1.5 percent, respectively. Given
the limited role played by these institutions in the Canadian financial
system, we limit our inward transmission exercise to large, globally
active Canadian banks. We estimate the following model:

'8The difference between the median and 75th percentile of LogTotalAssets is
0.41 (20.16 — 19.75). Multiplying this by the coefficient of LogTotalAssets*HomeP
yields 12.823, implying (foreign lending at time t /foreign lending at timet—1)=
e(12:823/100) — 1 136, Using the average value of foreign lending then results in
780 million.
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AYy: = ap + (o ExpPy s + o ExpPy 1 + azExpPy ;o)
+ s Xpr—1+ (B1ExpPyy - Xy p—1 + BoExpPy i1 - Xp -1
+ B3 EapPy o - Xp1—1) + fr + fo + vt (5)

where Y} ¢ is domestic (i.e., Canadian) lending of bank b at time ¢
and EzpP, , is “foreign-exposure-weighted regulation” faced by bank
b at time ¢. EzpP,, is an average of all foreign regulation indexes
at time t, weighted by the total assets and liabilities of bank b in
each country. We use the same bank characteristics as in previous
specifications. All regressions include time and bank fixed effects.
We present the results in table 7. According to the inward channel,
tighter foreign capital and LTV requirements are associated with a
slowdown in the growth rate of domestic lending by the six largest
Canadian global banks (cumulative effect of each policy is negative).
These results are in line with the outward analysis from the previous
tables, indicating that as foreign regulatory requirements become
stricter, Canadian banks increase the foreign lending growth rate to
those destination countries and also reduce the growth of domestic
credit.

4. Concluding Remarks

We study how regulatory changes in prudential requirements affect
the cross-border activities of Canadian banks. Our results show that
the effect depends on the regulatory instrument being adjusted, and
that bank characteristics determine the extent to which the institu-
tions can maintain or increase lending under stricter conditions.
We find that when a destination country tightens requirements,
Canadian banks react by increasing the lending growth rate to that
jurisdiction, and the effect is particularly strong for changes in cap-
ital requirements. Our results suggest that banks with higher tier
1 ratios increase lending at the destination country, even under
tighter prudential requirements. We also show that the effect of pru-
dential policies depends on a global bank’s business model. While
stricter LTV limits are associated with an increase in foreign lend-
ing, the growth of credit slows in destination countries where Cana-
dian banks mainly operate via affiliates. We extend the analysis
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to show that home policies push Canadian banks to lend more
abroad, and confirm the existence of a limited inward transmission
channel.

The spillovers identified in our study do not necessarily represent
a negative outcome. If the regulatory policies’ original intention was
to shift lending away from risky entities, then one could interpret
our results as a beneficial outcome, since better-capitalized Cana-
dian banks may have ended up increasing foreign lending. However,
if the original intention was to slow down the growth of credit (i.e.,
lean against the cycle), then our results potentially point to the
need for closer international policy coordination. Raising awareness
of individual jurisdictions, on how their policy actions may affect
the credit cycles of other countries, may be warranted.

Appendix

Table 8. Construction of Balance Sheet
Independent Variables

Variable Name | Report Form Description Source
Nliquid Assets [All Loans Net of Balance Sheet (M4).
Ratioy t—1 Allowance for
Impairment/Total
Assets] * 100
Log Real Ln[Total Assets in 2012 Balance Sheet (M4).
Assetsp 1 Canadian Dollars] CPI is from the
Bank of Canada.
Core Deposits [Demand, Notice, and Balance Sheet (M4).
Ratioy, 11 Time Deposits by
Individuals/Total
Assets] * 100
Tier 1 Ratioy, ;—1 | [Tier 1 Risk-Based Basel Capital
Capital /Risk- Adequacy Return
Weighted Assets] * (BCAR-BA).
100

(continued)
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Table 8. (Continued)

Variable Name

Report Form Description

Source

Net Dut Toy, 11

International
Ratioy, —1

[(Total Head-Office
Claims on Foreign
Branches, Agencies,
and Consolidated
Subsidiaries — Total
Head-Office Liabilities
to Foreign Branches,
Agencies, and
Consolidated
Subsidiaries)/Total
Liabilities] * 100

[(Total Foreign Assets +
Total Foreign
Liabilities) /(Total
Assets + Total
Liabilities)] * 100

Geographic Assets
and Liabilities
Booked in Canada
(GQ). Total
Liabilities from
Balance Sheet
(M4).

Geographic Assets
and Liabilities
Booked in Canada
(GQ). Total Assets
and Total
Liabilities from
Balance Sheet
(M4).

Table 9. LTV Changes in Canada over the Sample Period

Period Direction Details
2006:Q4 Loosening From 95% to 100% on all home buyers
2007:Q1 | Loosening From 90% to 95% on refinancing activities
2008:Q4 | Tightening | From 100% to 95% on all home buyers
2010:Q2 | Tightening | From 95% to 80% on investment properties
From 95% to 90% on refinancing activities
2011:Q1 Tightening From 95% to 85% on refinancing activities
2012:Q3 | Tightening | From 85% to 80% on refinancing activities
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