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In this paper we apply the inward transmission approach
described in Buch and Goldberg (2017) to a selected group
of internationally active banks in Chile for the 2002:Q2–
2013:Q4 sample period. We find that the spillover effects gen-
erated by changes in the prudential policy abroad have a pos-
itive but relatively weak impact on domestic lending. When
comparing the two inward approaches suggested by Buch
and Goldberg (2017), the spillovers transmitted through the
exposure-weighted prudential policy are stronger and economi-
cally more significant than those through the foreign subsidiary
relationship. This result is robust to different specifications,
and might suggest that foreign subsidiaries in Chile behave
just like domestic banks, as they have to comply with the local
regulation in the same way as local banks. Above all, capi-
tal requirements appear to be the most significant prudential
policy affecting domestic lending.
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1. Introduction

As a result of the global financial crisis, the main international juris-
dictions around the world have implemented important changes to
their banking regulations. Among others, these changes are part of
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the Basel III proposal (capital, liquidity, etc.) and the Dodd-Frank
and European Market Infrastructure Regulation (EMIR) initiatives
in the United States and Europe, respectively. Several of these
changes have been promoted by the Basel Committee on Banking
Supervision and the Financial Stability Board, and have a manda-
tory implementation calendar for jurisdictions that are members of
these groups.

The Chilean banking system fared very well during the global
financial crisis, so there was no perception of an immediate need to
reform its regulation and supervision. But Chile is an open economy
with an important presence of subsidiaries of internationally active
banks and with an incipient, but increasing, presence of local banks
in the region. Moreover, some parent banks of these subsidiaries
are systemically important at the global level, making the Chilean
banking system especially sensitive to changes in the international
banking regulation.

At the local level, the framework that regulates Chilean banks
has seen no major reform since 1997. Although this framework is
similar to Basel I in many respects, it is more demanding in terms of
its definition of capital (tier 1 and tier 2) and the limits imposed. In
addition, market risk regulation is in compliance with the 1996 Basel
I amendment, and a leverage cap—similar to the one recently intro-
duced in Basel III—has been an integral part of the Chilean banking
regulation for over two decades. Moreover, liquidity risk exposures
have been subject to prudential limits since the early 2000s, and are
now in line to be regulated with the Basel III approach.

Therefore, it is fair to say that the Chilean supervisory and reg-
ulatory authorities have followed a conservative approach regarding
the banking system. In fact, the active role played by independent
rating agencies and the use of internal models to evaluate risks sug-
gested in Basel II were never implemented in Chile, as they most
probably would have lowered the levels of capital requirements.
Despite this conservative approach, the Chilean regulatory author-
ities seek to meet higher international standards. Indeed, the Gen-
eral Banking Act that regulates banks in Chile is currently under
revision and will probably be updated in line with the Basel III
proposal. Similarly, the resolution setting could also be reformed,
as suggested by International Monetary Fund (2011) and Larráın
(2015).
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In this article we address the following questions: Could the new
banking regulation being implemented around the world affect the
domestic lending behavior of banks in Chile? If so, how is this effect
being transmitted? Are subsidiaries of foreign banks more likely
to respond to these changes? Can even domestically owned banks
be dependent on their actual exposure to different jurisdictions?
What type of prudential instruments are more likely to generate
spillover effects over the domestic banking system? Are these reg-
ulatory spillovers symmetric across different types of credit? How
important are banks’ balance sheets’ characteristics in enhancing or
reducing these effects?

To address these questions, we apply the inward transmission
approach described in Buch and Goldberg (2017) to a selected group
of internationally active Chilean banks for the 2002:Q2–2013:Q4
sample period. In particular, we study whether different pruden-
tial policies undertaken abroad have any impact on Chile’s domestic
lending. The inward transmission approach allows us to study two
potential channels of regulatory spillovers: the transmission of policy
through the international exposure of banks as well as the transmis-
sion via affiliates of foreign-owned banks. In the first case, regulatory
spillovers are potentially transmitted through the assets and liabili-
ties that each bank holds in the different foreign jurisdictions around
the world; in the second, foreign-owned banks can potentially spill
over the regulatory policies undertaken in the country where the
parent bank is based.

Our main findings are that the spillover effects of changes in
the prudential policy abroad have a relatively weak impact on
domestic lending. However, a tightening in the prudential policy
abroad tends to be associated with an increase in domestic lend-
ing. When comparing the two methodologies outlined above, we find
stronger and economically more significant spillovers when looking
at the exposure-weighted prudential policy rather than at the par-
ent/subsidiary relationship. This result is robust to different specifi-
cations and might suggest that foreign subsidiaries in Chile behave
just like domestic banks, as they have to comply with the local regu-
lation in the same way as local banks. Above all, capital requirements
appear to be the most significant prudential policy affecting domestic
lending.
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Table 1. The Structure of Chilean Banks
(as of the end of 2013)

Big and
Medium Retail Treasury Total

Number of Banks 12 3 8 23
Domestically Owned Banks 7 3 2 12
Foreign-Owned Banks 5 0 6 11

Total Assets (Billions of US$) 274 4 9 287
Domestically Owned Banks 172 4 4 180
Foreign-Owned Banks 102 0 5 107

Source: Authors’ calculations based on the Superintendency of Banks and Financial
Institutions and Jara and Oda (2015).
Note: This table reports the number of active banks and their total assets by cluster
as of the end of 2013.

2. Data and Stylized Facts for Chile

The Chilean banking system is characterized by a high degree of
heterogeneity, in terms of size, business orientation, and funding
structure. Traditionally, banks in Chile are classified in four different
categories: big, medium, retail, and treasury banks (Jara and Oda
2015). Big and medium-sized banks are the standard commercial
banks that participate in all market segments (corporate, consumer,
and mortgage credits). By the end of 2013, these banks consisted
of twelve institutions, seven of which were domestically owned and
five subsidiaries of foreign banks. As a whole, they account for more
than 95 percent of total assets (table 1). On the other hand, all retail
banks are domestically owned, relatively small in size, and focused on
households’ finance (consumer and mortgage loans). Finally, treas-
ury institutions are mainly subsidiaries of foreign banks whose core
activity is to provide investment banking services (corporate finance
business and derivatives).

In addition to the differences in size, market focus, and ownership
structure, Chilean banks differ in terms of their degree of interna-
tional exposure. In fact, while treasury banks hold the highest rela-
tive level of assets and liabilities overseas, the international activity
of retail banks is almost negligible. Since the purpose of this article is
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to study potential prudential spillovers of foreign regulation into the
domestic lending market, we constrain our analysis to the sub-group
of big and medium banks. We leave aside the retail and treasury
banks because of their small impact on domestic lending and, in the
case of retail banks, also because of their lack of foreign exposure.

Additionally, we deal with the issue of mergers and acquisitions
of banks which, over the past two decades, resulted in a substantial
drop in the number of banks and a significant increase in the par-
ticipation of foreign banks in the Chilean banking system. Notwith-
standing, the most important mergers and acquisitions occurred dur-
ing the 1990s and early 2000s (Ahumada and Marshall 2001), and
therefore they have a minor impact in this study. For the mergers
and acquisitions that did occur during the period of our analysis
(2002:Q2–2013:Q4), we followed an eclectic approach. If two banks
with their headquarters in the same country merged, we created a
fictitious bank, as if both institutions had been merged for the entire
sample period (similarly to that suggested in Aiyar et al. 2014).
By contrast, if the merger occurred between institutions owned by
banks of different origin, we kept these institutions separate. In the
latter case, we added a dummy variable that identifies the first four
quarters when the merger began in order to control for the effect gen-
erated by the merger on lending growth rates. Finally, for the acqui-
sitions, we were especially careful in identifying when the relevant
jurisdiction where the banks’ headquarters were located changed,
an issue that is particularly important when studying spillovers via
foreign affiliates.

As a result, we ended up with an unbalanced panel of fourteen
banks for the implementation of the inward transmission of policy
through international exposures, and six banks for the implementa-
tion of the inward transmission via foreign affiliates of foreign-owned
banks.

2.1 Bank-Level Data

2.1.1 Dependent Variables

Following Buch and Goldberg (2017), our baseline estimations are
performed using the log quarterly changes of total loans as the main
dependent variable. In addition, as robustness checks, we use two
alternative dependent variables. First, we look at the relevance of
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loans composition, by computing the log quarterly change of dif-
ferent types of loans (i.e., commercial, mortgage, and consumer
loans). Second, we use an accounting measure of banks’ risk tak-
ing, and study whether changes in foreign regulation might affect
banks’ preferences toward risk. Our risk-taking measure is based
on Laeven and Levine (2009) and is equivalent to the sum of the
capital adequacy ratio (CAR) and the return on assets (ROA),
as a ratio of the standard deviation of ROA, i.e., z-scorei,t =
(ROAi,t + CARi,t)/σi(ROAi,t).

Table 2 shows the summary statistics of the dependent vari-
ables (upper panel) for three different groups of banks: (i) big and
medium-sized banks, (ii) retail and treasury banks, and (iii) big
and medium-sized banks that are foreign owned. Group (i) corre-
sponds to the those banks used in the implementation of the inward
transmission of policy through the international exposure of banks,
which includes 568 observations. Group (iii) includes the six sub-
sidiaries used in the transmission of policy through foreign affili-
ates of foreign-owned banks, equivalent to 250 observations. Finally,
group (ii) includes the observations excluded in the empirical analy-
sis presented below. Table 2 also compares the mean of groups (ii)
and (iii) with the mean of group (i), and reports when the difference
between these means is statistically significant at 5 percent.

As can be seen, when looking at the set of dependent variables
(upper panel), the main differences between group (ii) and (iii), and
the baseline group (i), are in the measure of risk taking. Nonethe-
less, the standard deviations are much higher for the group of retail
and treasury banks, which is consistent with the fact that these
banks do not participate actively in domestic lending, which makes
their lending growth rates particularly volatile. When comparing the
two groups of banks included in the empirical exercises below ((i)
and (iii)), their lending growth rates are similar in both means and
standard deviations. On the other hand, our measure of risk taking
shows that foreign-owned banks are less risk averse than the banks
included in group (i).

2.1.2 Control Variables

As control variables we consider a set of banks’ balance sheet char-
acteristics related to the assets and liabilities of each bank. In
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particular, we include (i) a measure of bank size, defined as the
log of total assets, (ii) the ratio of tier 1 capital to total assets, (iii)
the share of illiquid assets to total assets, and (iv) the ratio of core
deposits to total liabilities. We consider the size of banks as a meas-
ure of scale economies. The ratio of illiquid assets is included, as it
shows the capacity of banks to increase loans. Finally, higher core
deposit ratios, as well as higher levels of capitalization, are directly
related to lending growth rates, as they allow for a lower financing
cost. See table 9 in the appendix for the detailed definitions and
sources of these variables.

We also use individual banks’ information reported to the Cen-
tral Bank of Chile regarding their claims and liabilities outstanding
positions held with non-residents. This information, which includes
loans and deposits vis-à-vis the residency of the counterpart, is in
compliance with the requirements needed to prepare the balance-of-
payments statistics, and is reported on a quarterly basis. With this
information at hand, we construct two additional control variables:
(i) the international exposure ratio and (ii) the net due to head office
ratio.1 The international exposure ratio is equivalent to the sum of
foreign assets and liabilities, as a percentage of total assets, while
the net due to head office ratio is proxied by the difference between
liabilities and assets that each bank holds in the country where the
headquarters are based. Since we are unable to identify how much
foreign assets and liabilities each bank holds of its related parties, we
proxy this variable by computing the assets and liabilities that each
bank holds in the country where the parent bank resides. Therefore,
our measure of net due to head office represents an upper bound of
the desired variable.

The summary statistics for all these control variables are shown
in the lower panel of table 2. As expected, when comparing the
mean value of the control variables, banks included in group (ii)
are statistically different from banks included in group (i). On the
other hand, group (i) is not statistically different than the subset
of foreign affiliates in terms of liquidity, deposits, and net foreign
exposure. As a complement to table 2, in figure 1A we present the
dynamics of the distribution of the international exposure for the set

1Notice that we also use this information to construct the prudential weight
variable described below.



Vol. 13 No. S1 Lessons from Chile 103

Figure 1. International Exposure and Prudential
Weighted Index

Source: Authors’ calculations based on Cerutti et al. (2017) and the Central
Bank of Chile.
Notes: Panel A shows the distribution of foreign exposure (claims and liabili-
ties) as a percentage of total assets and panel B shows the distribution of the
prudential weighted index (ExpPruC). The shaded area represents the 25th and
75th percentile of each distribution, and the solid line represents the median.

of big and medium-sized banks included in group (i). As can be seen,
on average, banks have increased their international exposure after
the global financial crisis, and decreased it slightly by the end of the
period. In any case, the dispersion across banks remains relatively
high.

Finally, as suggested by Buch and Goldberg (2017), we analyze
the relevance of the economic and financial cycle in the transmission
of international regulatory spillovers, in particular when account-
ing for the cyclical behavior of home countries when studying the
spillovers via foreign affiliates. The economic and financial cycle is
provided by the Bank for International Settlements (BIS), follow-
ing the methodology suggested by Drehman, Borio, and Tsatsaronis
(2012).

2.2 Data on Prudential Instruments

In our empirical analysis, we evaluate the impact of changes in the
following seven prudential instruments: (i) an aggregate measure of
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prudential policy (PruC), (ii) a general capital requirements policy
(cap req), (iii) a sector-specific capital buffer (sscb), (iv) a loan-to-
value ratio limit (ltv), (v) a reserve requirement for foreign-currency
operations (rr foreign), (vi) a reserve requirement for local-currency
operations (rr local), and (vii) a regulation concerning the concen-
tration ratio (concrat). We do not evaluate the relevance of the inter-
bank exposure limit policy, as only 11 percent of commercial banks
in Chile were exposed to countries where this instrument experi-
enced a change during the sample period. Moreover, when looking
at the subsample of foreign-owned banks, no jurisdiction where the
headquarters were located experienced a variation in this particular
instrument.

Table 3 summarizes the changes in prudential variables faced by
banks located in Chile over the 2002:Q2–2013:Q4 sample period.
The upper panel focuses on the prudential changes that are relevant
when the exposure of banks is considered. As can be seen, Chilean
banks were exposed to countries that only tightened their capital
requirements during this sample period, while all other instruments
were either tightened or loosened at some point in time. This issue
might help to better identify the effect of capital requirements when
using this specification, even though capital requirements were not
the most extensively used instrument in the sample.

Table 3’s lower panel shows the prudential changes that occurred
in the jurisdictions where the headquarters of foreign banks are
located. Here, in addition to capital requirements, the concentration
ratio experienced only a tightening during our period of analysis,
while the interbank exposure limit experienced no change.

2.2.1 Regulation Weighted by Foreign Exposure

When evaluating the inward transmission of prudential policies of
the home country j at time t (Pj,t), through the international expo-
sure of bank b at time t, we first need to compute the weighted
exposure to these changes (ExpPb,t), as follows:

ExpPb,t =
∑

j

(Ab,j,t−1 + Lb,j,t−1)Pj,t

(Ab,t−1 + Lb,t−1)
.



Vol. 13 No. S1 Lessons from Chile 105

T
ab

le
3.

S
u
m

m
ar

y
S
ta

ti
st

ic
s:

C
h
an

ge
s

in
P

ru
d
en

ti
al

In
st

ru
m

en
ts

In
w

a
rd

:
B

ig
a
n
d

M
ed

iu
m

B
a
n
k
s

(F
o
re

ig
n

a
n
d

D
o
m

es
ti

ca
ll
y

O
w

n
ed

)

E
x
p
o
su

re
-

W
ei

g
h
te

d
B

a
se

D
a
ta

(B
ef

o
re

A
g
g
re

g
a
ti

n
g

to
E
x
p
o
su

re
-W

ei
g
h
te

d
M

ea
su

re
s)

O
b
se

rv
a
ti

o
n
s

N
o
.
o
f

N
o
.
o
f

N
o
.
o
f

C
o
u
n
tr

y
-

C
o
u
n
tr

y
-

N
o
.
o
f

C
o
u
n
tr

y
-

T
im

e
T

im
e

B
a
n
k
-

P
ro

p
o
rt

io
n

P
ro

p
o
rt

io
n

T
im

e
C

h
a
n
g
es

C
h
a
n
g
es

T
im

e
B

a
se

-M
P

P
E
x
p
P

t

In
st

ru
m

en
t

C
h
a
n
g
es

(T
ig

h
te

n
in

g
)

(L
o
o
se

n
in

g
)

C
h
a
n
g
es

N
o
n
-z

er
o

N
o
n
-z

er
o

P
ru

d
en

ti
al

In
d
ex

33
8

25
6

82
2,

04
6

0.
16

0.
76

G
en

er
al

C
ap

it
al

R
eq

u
ir

em
en

ts
58

58
0

39
4

0.
03

0.
19

S
ec

to
r-

S
p
ec

ifi
c

C
ap

it
al

B
u
ff
er

61
34

5
36

9
0.

03
0.

31
L
oa

n
-t

o-
V
al

u
e

L
im

it
s

71
56

15
48

8
0.

11
0.

48
R

es
er

ve
R

eq
u
ir

em
en

ts
:
F
or

ei
gn

10
0

61
17

47
5

0.
04

0.
40

R
es

er
ve

R
eq

u
ir

em
en

ts
:
L
oc

al
16

0
87

66
96

5
0.

07
0.

58
In

te
rb

an
k

E
xp

os
u
re

L
im

it
16

15
1

12
4

0.
02

0.
11

C
on

ce
nt

ra
ti

on
R

at
io

s
22

21
1

12
1

0.
01

0.
16

(c
on

ti
nu

ed
)



106 International Journal of Central Banking March 2017

T
ab

le
3.

(C
on

ti
n
u
ed

)

In
w

a
rd

:
B

ig
a
n
d

M
ed

iu
m

B
a
n
k
s

(F
o
re

ig
n

O
w

n
ed

)

N
o
.
o
f

N
o
.
o
f

N
o
.
o
f

C
o
u
n
tr

y
-

C
o
u
n
tr

y
-

N
o
.
o
f

C
o
u
n
tr

y
-

T
im

e
T

im
e

B
a
n
k
-

P
ro

p
o
rt

io
n

T
im

e
C

h
a
n
g
es

C
h
a
n
g
es

T
im

e
H

o
m

eP
t

In
st

ru
m

en
t

C
h
a
n
g
es

(T
ig

h
te

n
in

g
)

(L
o
o
se

n
in

g
)

C
h
a
n
g
es

N
o
n
-z

er
o

P
ru

d
en

ti
al

In
d
ex

34
23

11
41

0.
15

6
G

en
er

al
C

ap
it

al
R

eq
u
ir

em
en

ts
7

7
0

9
0.

03
2

S
ec

to
r-

S
p
ec

ifi
c

C
ap

it
al

B
u
ff
er

6
3

1
6

0.
02

8
L
oa

n
-t

o-
V
al

u
e

R
at

io
L
im

it
s

12
8

4
14

0.
09

2
R

es
er

ve
R

eq
u
ir

em
en

ts
:
F
or

ei
gn

4
2

2
4

0.
01

8
R

es
er

ve
R

eq
u
ir

em
en

ts
:
L
oc

al
11

4
7

13
0.

05
0

In
te

rb
an

k
E
xp

os
u
re

L
im

it
0

0
0

0
0.

00
0

C
on

ce
nt

ra
ti

on
R

at
io

1
1

0
1

0.
00

5

S
o
u
rc

e
:
A

u
th

o
rs

’
ca

lc
u
la

ti
o
n
s

b
a
se

d
o
n

C
er

u
tt

i
et

a
l.

(2
0
1
7
).

N
o
te

s:
T

h
is

ta
b
le

sh
ow

s
su

m
m

a
ry

st
a
ti

st
ic

s
o
n

ch
a
n
g
es

in
p
ru

d
en

ti
a
l

in
st

ru
m

en
ts

fo
r

b
a
n
k
s

lo
ca

te
d

in
C

h
il
e

ov
er

th
e

p
er

io
d

2
0
0
2
:Q

2
–
2
0
1
3
:Q

4
.

T
h
e

n
u
m

b
er

o
f
ch

a
n
g
es

in
p
ru

d
en

ti
a
l
in

st
ru

m
en

ts
is

re
p
o
rt

ed
o
n

th
e

co
u
n
tr

y
-t

im
e

le
v
el

a
n
d

o
n

th
e

b
a
n
k
-t

im
e

le
v
el

.
T

h
e

la
st

co
lu

m
n

o
f
ea

ch
p
a
n
el

sh
ow

s
th

e
sh

a
re

o
f

p
ru

d
en

ti
a
l
ch

a
n
g
es

to
to

ta
l
o
b
se

rv
a
ti

o
n
s

(i
.e

.,
th

e
sh

a
re

o
f

n
o
n
-z

er
o

o
b
se

rv
a
ti

o
n
s)

.
T

h
e

co
lu

m
n

“
E
x
p
o
su

re
-W

ei
g
h
te

d
O

b
se

rv
a
ti

o
n
s”

is
b
a
se

d
o
n

th
e

u
n
d
er

ly
in

g
d
a
ta

o
n

p
ru

d
en

ti
a
l
ch

a
n
g
es

in
fo

re
ig

n
co

u
n
tr

ie
s

(c
o
lu

m
n
s

u
n
d
er

th
e

“
B

a
se

D
a
ta

”
h
ea

d
in

g
).

T
h
e

re
p
o
rt

ed
d
a
ta

a
re

b
a
se

d
o
n

th
e

re
g
re

ss
io

n
sa

m
p
le

.



Vol. 13 No. S1 Lessons from Chile 107

This variable captures the effect of changes in the prudential
policy of the home country j, weighted by the assets and liabilities
held by bank b in the home country j(Ab,j and Lb,j , respectively).2

Therefore, the regulation weighted by foreign exposure depends on
the direction of the change in the regulation (tightening or loosening)
and on how exposed banks are to that particular jurisdiction.

The upper panel of table 3 shows some key characteristics of this
variable for the set of instruments included in our empirical analysis.
As can be seen, the commercial banks established in Chile have been
mostly exposed to jurisdictions where prudential policies have been
tightened. In addition, the instrument that experienced the strongest
variation was the reserve requirement imposed on local operations.
Figure 1B complements this information by showing the distribu-
tion of this exposure-weighted policy for the aggregated prudential
instrument (ExpPruC). As can be seen, while banks established in
Chile have been exposed, on average, to a tightening in the pruden-
tial policy, in recent years the dispersion of this regulation-weighted
index has increased. Indeed, while some banks have almost no expo-
sure to changes in the foreign regulation, others have more than
one-third of their total assets exposed to jurisdictions where there
has been a tightening. In addition, some banks have been exposed to
jurisdictions where the prudential policy was loosened (see the neg-
ative numbers in figure 1B). This high heterogeneity observed in the
regulation weighted by foreign exposure implies that policy changes
respond not only to global factors but also to some idiosyncratic
bank characteristics.

2.2.2 Home-Country Regulations

Finally, we study the impact of home-country regulations on the
domestic lending rates of foreign subsidiaries. In particular, we look
at the changes in the prudential policies in those countries where the
headquarters of the parent banks of foreign subsidiaries are located.

2Notice that big and medium-sized banks in Chile were exposed to a total
of 134 different jurisdictions during the 2002:Q2–2013:Q4 sample period, from
which 59 of them are included in the IBRN Prudential Instruments Database
described in Cerutti et al. (2017). However, with these fifty-nine countries, we
are able to capture an average of 96 percent of the total cross-border exposure
that banks had during the entire sample period.
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Considering the ownership structure of foreign banks in Chile,
there are five jurisdictions that are relevant during the 2002:Q2–
2013:Q4 sample period: United States, Spain, Canada, Brazil, and
the Netherlands.

As can be seen in the lower panel of table 3, there is high hetero-
geneity across prudential instruments that are relevant for foreign
owned banks in Chile. While LTV caps are the instruments most
used across countries, the instrument that measures the concen-
tration limits is the least used. The latter is valid excluding the
interbank exposure limit, which experienced no variation in the
jurisdictions that are relevant in our study. Table 3’s lower panel
also shows that the majority of prudential instruments relevant
for the Chilean foreign subsidiaries have tightened their prudential
policies.

Note that in Chile subsidiaries of foreign banks are subject to
the same banking regulation as local banks. This is particularly rel-
evant regarding capital requirements, which have to be established
in Chile. This characteristic of the Chilean regulation should weaken
any potential impact of changes in the prudential instruments that
occurred in the home country.

3. Empirical Method and Regression Results

To evaluate potential regulatory spillovers to domestic lending, we
implement two complementary methodologies. First, we study the
inward transmission of exposure-weighted regulation on a panel of
fourteen commercial banks, including domestic and foreign-owned
banks. Second, we look at the inward transmission of home macro-
prudential policy via foreign affiliates, focusing on a panel of six
foreign-owned banks. In this last case, we ask whether changes in
the prudential policies implemented in the country where the parent
bank resides have any impact on the domestic lending activities of
these affiliates.

In all cases, we run simple regressions controlling for banks’ bal-
ance sheet characteristics (lagged one quarter), banks’ fixed effects,
and time fixed effects. At the end of this section we go beyond the
baseline representation by checking for the robustness of our results
and exploring further alternatives. As a robustness test, we first look
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at the stability of our results after applying alternative ways to meas-
ure the regulation weights. Second, we discuss the results associated
with the cumulative impact of changes in the prudential policies.
Finally, we show the implications of dropping the only state-owned
bank present in the sample (BancoEstado). As a further exploration,
we study the inward transmission of prudential policies to different
types of lending (commercial, consumption, and mortgage) and to a
measure of banks’ risk aversion.

3.1 Exposure-Weighted Inward Transmission of Regulation

We estimate an equation of the following characteristics:

ΔYb,t = α0 + (α1ExpPb,t + α2ExpPb,t−1 + α3ExpPb,t−2)

+ α4Xb,t−1 + (β1ExpPb,tXb,t−1 + β2ExpPb,t−1Xb,t−1

+ β3ExpPb,t−2Xb,t−1) + fb + ft + εb,t. (1)

ΔYb,t is the log change in domestic lending of bank b at time t.
Xb,t−1 is the one-quarter lagged vector of control variables, which
captures the degree in which banks are exposed to changes in regu-
lation through ex ante balance sheet composition and market access.
The prudential weighted policy changes outside the home country
are captured by ExpP . Its impact is evaluated contemporaneously,
and after two lags. As explained before, under this specification, the
effective exposure to foreign regulation is captured by the assets and
liabilities that each bank holds in each jurisdiction.

From a conceptual point of view, a tightened prudential policy
abroad affects domestic lending rates through two distinctive chan-
nels. First, it could affect domestic funding conditions through the
dynamics of cross-border bank flows. If the regulation abroad tight-
ens, international banks might want to reduce their risk-weighted
assets and consequently their cross-border lending. If that is the
case, we expect to find that domestic lending would fall after a tight-
ening in the prudential policy overseas. However, as explained by
Buch and Goldberg (2017), this expected negative sign also depends
on how broad the policy change is in the home country—in par-
ticular, whether these changes will affect local and foreign banks
equally. Second, a tightened prudential policy abroad could also
be associated with an increase in domestic lending rates if, as a
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result of that, international investors (including local banks) decide
to reduce their positions in the jurisdictions that are tightening and
reallocate their assets to those countries where the prudential poli-
cies remain unchanged. This potentially increases the availability of
funds, busting domestic liquidity and potentially increasing domestic
lending.

Before running equation (1), we look at the effects of foreign
prudential policies assuming no interactions, i.e., assuming that βi

coefficients of equation (1) are equal to zero. Under this specifica-
tion, we find almost no effect of prudential policies over domestic
lending.3 In particular, when testing the three-quarter joint effect of
prudential policy, the joint p-values are statistically non-significant
in almost all policy instruments except capital requirements, which is
statistically significant at 1 percent. A snapshot of this last result can
be seen in figure 2A, which applies the Frish-Waugh theorem over
equation (1) with non-interactions. Here, it can be seen that a tight-
ening in the exposure-weighted regulation on capital requirements
has a positive effect on domestic lending rates.4

Table 4 then looks at the results from estimating equation (1)
with interactions. Here, each column represents a different pruden-
tial instrument. The results for the prudential policy in levels are
summarized as the sum of the ExpP coefficient in time t and in the
two previous quarters, and the corresponding p-value for the joint
statistically significance of these coefficients. In addition, this table
shows the estimated coefficients for the control variables in levels
and interacted with the policy instrument.

The results of table 4 can be summarized as follows. The model
fits the data quite well, as the adjusted R2 is high and above 40
percent. Almost all coefficients associated with the control variables
are statistically significant, present the expected signs, and are sta-
ble across different specifications. Indeed, banks that have less liquid

3These results are not presented here, but can be found in Cabezas and Jara
(2016).

4The Frisch-Waugh theorem states that the multiple regression coefficient of
any single variable can also be obtained by first netting out the effect of other
variable(s) in the regression model from both the dependent variable and the inde-
pendent variable. Therefore, it is always possible to respecify a linear regression
model in terms of orthogonal complements, allowing to partial out right-hand-side
variables.
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Figure 2. Impact of Capital Requirements Weighted and
Concentration Ratio on Log Changes in Total Loans

Source: Authors’ calculations.
Notes: This figure shows the implementation of the Frish-Waugh theorem as a
way to show the conditional impact of prudential measures on lending growth
rates. Panel A focuses on the impact of capital requirements weighted on equa-
tion (1), and panel B shows the impact of concentration ratio on equation (2). In
both cases the effects of interactions where excluded. The Frisch-Waugh theorem
says the coefficient from this regression is exactly the same as the one in the
multiple regression.

assets have lower lending growth rates, while banks that have higher
tier 1 capital ratios and higher core deposits are associated with
faster lending growth rates. Finally, banks that are more internation-
ally active also have higher lending growth rates. Now, regarding the
significance of prudential spillovers, we find that only two prudential
instruments are significant in levels: the capital requirements and the
loan-to-value ratios (see columns 2 and 4 in table 4). Capital require-
ments have a positive effect in lending growth rates, meaning that
a tightening in the exposure-weighted prudential policy increases
domestic lending, while loan-to-value ratios have a negative effect
on lending growth rates. This latter effect is consistent with the idea
that housing market cycles tend to be synchronized across countries
(Milcheva and Zhu 2015).

When looking at the effects of interactions, we find mixed results.
In short, being more exposed to jurisdictions that implemented, for
example, a tight capital requirement has a smaller effect on those
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banks that are bigger in size and more internationally active. Mean-
while, banks that have higher tier 1 capital ratios are more sensitive
to changes in the foreign prudential policies.

Finally, we test the net significance of prudential regulation. The
net effects measure the significance of prudential policies, taking into
account the interactions between these policies and banks’ character-
istics. These results are shown in table 7. Net effects are computed
considering the contemporaneous weighted prudential policy only,
and the contemporaneous plus two lags. Again, capital requirements
appear to be the most significant policy instrument affecting domes-
tic lending. Moreover, these effects are economically significant, as a
one-standard-deviation tightening in capital requirements in all rele-
vant jurisdictions increases lending growth rate by almost 80 percent
of the median growth rate observed in the entire sample.

3.2 Inward Transmission of Home Macroprudential Policy
via Affiliates

We now turn to the estimation of the following equation, which is
run over a panel of six foreign affiliates:

ΔYb,t = α0 + (α1HomePj,t + α2HomePj,t−1 + α3HomePj,t−2)

+ α4Xb,t−1 + α5Zj,t + (β1HomePj,tXb,t−1

+ β2HomePj,t−1Xb,t−1 + β3HomePj,t−2Xb,t−1)

+ fb + ft + εb,t. (2)

Similarly to equation (1), Xb,t−1 is the vector of control variables
for bank b at time t lagged one quarter. Regarding the prudential
policy changes, we are now interested only in the prudential policy
of the country where the parent of the foreign affiliates is located.
We call this variable HomeP and, as in the previous approach, we
measure its effect at time t and in the previous two quarters. Finally,
Zj,t represents the business and the financial cycle in home country
j as measured by the BIS.

Table 5 shows the results of this estimation. We find that most
changes in the prudential policies in the home countries do not have
a significant effect on the domestic lending provided by foreign affili-
ates. This result is not surprising given that subsidiaries are required
to comply with the local regulation.
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However, the coefficient of the prudential instrument that reg-
ulates the concentration ratios is positive and statistically signifi-
cant at 5 percent. See column 7 in table 5 and figure 2B, which
shows the positive relationship between concentration ratios and the
aggregate domestic lending growth. The positive effect is consistent
with the existence of potential regulatory spillovers generated by the
parent/subsidiary relationship. Under these circumstances, a tight-
ening in the concentration ratio (provided that it does not affect
cross-border lending) will facilitate the foreign funding of local sub-
sidiaries. Despite this positive effect, the economic significance of this
policy is lower than the one found for capital requirements through
international exposures, as a tightening in the concentration index
by one standard deviation in all foreign affiliates increases domestic
lending growth rates by roughly 40 percent of the median growth
rate observed in the entire sample.

The interactions between the home prudential policy and banks’
characteristics are not statistically important, while most of the con-
trol variables have the expected sign, similarly to the previous spec-
ification. One additional variable that turns out to be consistently
significant across different instruments is the financial cycle of the
home country. The stronger the financial cycle in the home country,
the higher the domestic lending growth of foreign subsidiaries.

Finally, table 6 shows the impact of foreign prudential regula-
tion when all instruments are included at the same time with no
interactions. The results shown in table 6 confirm the positive and
statistically significant effect of capital requirements over domestic
lending growth rates when the exposure-weighted specification is
considered (column 1). Similarly, the positive effect of the concen-
tration ratio remains statistically significant when prudential policy
spillovers are measured via foreign affiliates (column 2).

3.3 Robustness Checks and Further Explorations

We run two robustness checks for our inward transmission estimates
through international exposures. First, we use three alternative def-
initions of weights in the construction of the exposure-weighted pru-
dential index. In addition to the definition of weights based on the
sum of foreign claims and liabilities (w1), we use foreign claims only
(w2), foreign liabilities only (w3), and the sample average of w1. The
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Table 6. Inward Transmission of Policy:
All Instruments Together

ExpP = Via HomeP = Via
International Affiliates of

Exposure Foreign Banks
(1) (2)

Log Total Assetst−1 −1.747 −6.428∗∗

(1.268) (2.492)
Tier 1 Ratiot−1 0.235∗ 0.181∗

(0.137) (0.098)
Illiquid Assets Ratiot−1 −0.124∗∗∗ −0.257∗∗∗

(0.047) (0.087)
International Activityt−1 0.109∗∗∗ 0.056∗

(0.029) (0.032)
Net Due To (Head Office)t−1 −0.019 0.112

(0.080) (0.104)
Core Deposits Ratiot−1 0.074∗∗∗ 0.065∗

(0.028) (0.035)
BIS Financial Cycle (Home Country) — 12.458∗∗∗

(3.508)
BIS Business Cycle (Home Country) — −37.209

(30.149)
Sum Capital Requirements 12.69∗∗∗ −4.261
Joint p-value 0.006 0.210
Sum Sector-Specific Capital Buffer 0.595 0.713
Joint p-value 0.803 0.765
Sum Loan-to-Value Ratio −7.057
Joint p-value 0.254
Sum Reserve Requirements: Foreign 4.833 −1.056
Joint p-value 0.165 0.651
Sum Reserve Requirements: Local −1.273 −0.161
Joint p-value 0.463 0.892
Sum Concentration Ratios −2.484 19.42∗∗∗

Joint p-value 0.891 0.000

Observations 568 250
Adjusted R2 0.409 0.736
No. of Banks 14 6
Time Fixed Effects Yes Yes
Bank Fixed Effects Yes Yes

Notes: This table reports the effects of changes in regulation and bank characteristics
on log changes in total loans. The data are quarterly from 2002:Q2 to 2013:Q4. Each
column gives the result for the inward transmission of policy through international
exposure of domestic banks and via affiliates of foreign-owned banks, respectively.
For ExpP and HomeP, the reported coefficient is the sum of the contemporaneous
term and two lags with the corresponding p-value for joint significance. Robust stan-
dard errors are clustered by home country and appear in parentheses. ***, **, and *
indicate significance at the 1 percent, 5 percent, and 10 percent level, respectively.
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net effects of the exposure-weighted prudential policy using these
alternative definitions of weights are shown in table 7, which con-
firms the positive and statistically significant impact of a tightened
capital requirement over domestic lending, independently on how
the weights were constructed.

Secondly, we run a similar specification of equation (1), but now
considering the cumulative prudential policy for each instrument, as
follows:

ΔYb,t = α0 + α1ExpPcum,b,t−1 + α2Xb,t−1 + α3ExpPcum,b,t−1Zt

+ fb + ft + εb,t. (3)

Here, ExpPcum,b,t−1 represents the cumulative sum of each
instrument since the first quarter of 2000 (see Cerutti et al. 2017
for more details). Under these specifications, we also control for the
interactions between the cumulative policy and the business and the
financial cycle of the host country provided by the BIS (Zt). We find
that, when adding the same set of controls, the net impact of capital
requirements remains significant, although now only at the 10 per-
cent confidence level (see table 7, panel B). Additionally, a tightened
reserve requirement in foreign operations also generates a positive
impact in domestic lending. Furthermore, when using the alterna-
tive definitions of weights described above, the net effect becomes not
significant for capital requirements and significant at 1 percent for
reserve requirements in foreign operations when using w3. This may
suggest that capital requirements’ spillovers from home to host are
less important when the regulatory changes are permanent rather
than transitory. The opposite is true for reserve requirements.

In addition, we run the exposure-weighted specification without
including the state-owned bank (BancoEstado). The reason we do
this is that although BancoEstado tends to behave similarly to pri-
vate banks in normal times, it usually acts countercyclically during
crises. Our results show that, if anything, the models presented in
table 4 get a slightly better fit when the state-owned bank is not
included.

As a further exploratory analysis, we implement equations (1)
and (2) for a set of alternative dependent variables. First, we split
total lending growth into different types of credits (commercial,
consumer, and mortgage loans). Second, we look at the effect of
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prudential policy spillovers on the banks’ risk taking. These results
are presented in table 8, which shows in panel A the results for the
inward transmission through international exposures, and in panel B
the inward transmission via foreign affiliates. For simplification, we
only report the p-values for the joint net effects associated with each
prudential instrument. We do not report the coefficients associated
with the control variables and their interactions.

As one of the main results, we find that changes in the pru-
dential policy generate small spillover effects on the disaggregated
lending portfolio. Moreover, the effects found above tend to remain
significant only for the commercial loan growth rates, and not for
consumer or mortgage lending.

Table 8 also shows that, when applying the exposure-weighted
prudential policy, a tightening in LTV abroad decreases risk aversion
(i.e., reduces the z-score). A similar effect is found when applying
the inward transmission via foreign affiliates after a tightening of
capital requirements.

4. Concluding Remarks

We find that the spillover effects of changes in the prudential policy
abroad have a relatively weak impact on domestic lending. If this
relationship exists, it tends to be positive, meaning that a tighten-
ing of the prudential policy abroad is associated with an increase in
domestic lending. Above all, capital requirements appear to be the
most significant prudential policy affecting domestic lending.

When comparing the two methodologies analyzed in the paper,
we find stronger and economically more significant spillovers when
looking at the exposure-weighted prudential policy rather than at
the parent/subsidiary relationship. This result is not surprising given
that foreign subsidiaries in Chile have to comply with the local
regulation just as if they were a domestic-owned bank.

Our results, although moderated, represent a challenge for
domestic policymakers, as domestic credit may be affected by
changes in prudential policies implemented in foreign jurisdictions.
Moreover, the jurisdictions that may affect domestic credit go
beyond those where parent banks of foreign subsidiaries are located.
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Therefore, local regulatory authorities seeking international coop-
eration should take into account the exposure that banks have to
different jurisdictions, both from their liabilities and from their
assets.

Finally, an area for future research could consider the magnitude
and potential asymmetries of regulatory changes, as the approach
presented here relies only on the direction of changes, without con-
sidering their magnitude or the differences between tightening and
loosening.

Appendix

Table 9. Definition and Source of Variables

Variable
Name Report Form Description Source

Dependent Variables

ΔLn(Total
Loans)

Quarterly change of the
total loans’ logarithm.

Bank’s Balance
Sheet Data

Independent Variables

Log Total
Assets

Logarithm of total assets. Bank’s Balance
Sheet Data

Tier 1 Ratio Core capital to total asset
ratio.

Bank’s Balance
Sheet Data

Illiquid Assets
Ratio

Ratio of total assets minus
liquid assets to total
assets.

Bank’s Balance
Sheet Data

Net Due To
(Head Office)

Ratio of liabilities minus
claims to total assets.
We assume that the
liabilities and cliams of
each bank with the
entire parent country are
totally sent to the
subsidiary.

Central Bank of
Chile (CBCh)

(continued)



126 International Journal of Central Banking March 2017

Table 9. (Continued)

Variable
Name Report Form Description Source

Core Deposits
Ratio

Ratio of term deposit plus
sight deposits to
liabilities.

Bank’s Balance
Sheet Data

International
Activity

Ratio of foreign liabilities
plus foreign claims to
total assets.

CBCh

BIS Financial
Cycle (Home
Country)

It corresponds to the
financial cycle of the
parent bank.

BIS

BIS Business
Cycle (Home
Country)

It corresponds to the
economic cycle of the
parent bank.

BIS

Weights

w1 It corresponds to the ratio
of total exposure (claims
plus liabilities) to the
sum of total exposure to
every country.

CBCh

w2 It corresponds to the ratio
of claims to the sum of
total claims to every
country.

CBCh

w3 It corresponds to the ratio
of liabilities to the sum
of total liabilities to
every country.

CBCh

w1 Mean It corresponds to the
average by each bank of
w1’s weight.

CBCh
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