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Macroprudential
FX'Requlations

Regulafions that
disCriminate based
on the currency
denomination of @
- capital tfransaction

Directed at broader
filnancial system,
sually banks

~an include some
licroprudential




GFC prompted interest in strengthening
financial systems & country resilience

—  Key: macroprudential policy

'Rapidly growing body of research &
~evidence

On direct effects and leakages/spillovers

- Less aftention: macroprudential regulations on
foreign currency exposure (FX)

ite long-standing research on risks
a edt t?\ foreign currency borrowing &
smatc

™ ‘Original sin”

- Increases vulnerability to sudden stops & currency
- movements

mits ability to use monetary policy



ss}direct and Iindirect effects of

roprudential FX regulations
oretical framework: 4 testable hypotheses

| rich dataset on FX regulations
{fec’rs on banks
e

ffects on other sectors
“&Bl o) rec*!o sitivity fo currency
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Macropru FX regulations accomplish direct
goal of reducing FX exposure of banks

— Effect is significant and large

- A portion of this risk shifts to other sectors of the
economy
— Effect is significant and meaningful
§ But smaller than reduction in bank FX borrowing
roader effects on currency sensitivity

Banks: significantly less sensitive to currency
movements

Corporates & broader economy: smaller impact

ifting snowbanks” of vulnerability
ggregate reduction in FX borrowing

isk shifts outside regulatory perimeter

osts and benefits of shifting risks to other sectors?e
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'gj he Best Way to Clear the Snow
# Pile at the End of Your Driveway

| '«-“ | Here's how to attack what the |
municipal snow plow leaves behind AN

By Mary H.J. Farrell

Consumer Reports, December 08, 2017
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ramework: builds on Holmstrom and Tirole (1997)

- Banks use screening fechnology to reduce negative impact of
~asymmetric information

omestic firms have private information on their productivity
gh, low or O

Borrow in domestic (D) or foreign (F) currency
Seek funding from lenders: banks (loans) or investors (debt issuance)

Al *' an screen (at a cost) to identify firm’s productivity
N\ stors can not screen

ncy risk
ding in F is cheaper but subject to FX risk
er depreciations, low productivity firms & associated banks
o[l |1'*
oprudential regulations
ncrease o!of funding in FX and lending rafe
Banks reduce FX lending
W quc i y irms shi *pfrrow_ing in FX from banks fo investors (FX debt issuance)
T uces bank failures after depreciations

a?. ‘ ycation of t"nding causes TFPY,




Domestic corporates
(non-financials)

Domestic Banks
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International Debt
Markets (Bond Investors)

International Banks
(Bank Loans)
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\fter an increase in FX regulations:

% . .
>anks borrow and lend less in foreign currency
o) c':—honge iIn their borrowing in local currency);

firms shift away from bank borrowing and
=ase their FX debt issuance (with no increase
oimd bank non-FX debt issuance);

S ﬁre less exposed fo exchange rate
% en’rs(i. hat their stock returns are less
""'“ov ’ ‘TQ e

‘me rate movements); and

L. ) ) )

i OSuUré 1o nange rate movements (and
r sensitivity fo the exchange rate) is less

v. | © i

.




» = Rich dataset on broad range of macroprudential FX
~_ regulations

— 48 countries, 1995-2014
- — Excludes reserve-issuing countries & financial centres
- — Documents tightening (+1) and loosening (-1)

1Ipraws from 4 datasets with different coverage and
OCuUS:

- Shim et al. (2013)
- Vandenbussche et al. (2015)
~ Ceruttiet al. (2015)
Reinhardt and Sowerbutts (2017)

y attribute: disaggregation of FX regulations

"Asset-based”: aimed at shifting currency composition of
ending away from FX (capital regs & lending standards)

_ L%y—bosed”: aimed at reducing share of FX in funding

es’r‘icT!?onks (reserve requirements & liquidity
%n S
r. r
. ha
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Loosening

- Liability-side liquidiy FX regulations - Tightening -
_ Liability-side RR FX regulations - Tightening _ Loosening
- Asset-side capital FX regulations - Tightening -
_ Asset-side lending standards FX regulations - Tightening

Loosening
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‘est how FX regulations affect cross-border bank
corporate borrowing

Build on Forbes and Warnock (2012), Bruno & Shin
- (20195), Avdjiev et al. (2016)

3
R o+ Z B1 FXMP,_, + 6, + y’Xi,t—l + 6 dRE; s
"‘. v k=0

1 . quarterly gross cross-border capital inflows to the
respective sector of country i in quarter t
» BIS International Banking Statistics or Debt Statistics
E&M %, . macroprudential FX regulations (+1/0/-1)
&, : global time effects

_.xfﬁ; A n’rrolgzriobles
eight some by H\ ancial exposure (Lane and

ontrols for non-FX macroprudential measures

'&gh ectsand
5 y Q1 : 4 _ . !




an increase in FX regulations:

anks borrow and lend less in foreign currency
“hange in their borrowing in local currencyy;

shiff away from bank borrowing and
crease their FX debt issuance (with no increase
irm and bank non-FX debt issuance);

4

s dre less exposed to exchange rate
% nents (’i that their stock returns are less
> fo e hgnie rate movements); and
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Countries

48

47

FX Inflows FX Share Non-FX Inflows
FX regulation (t to t-3) -0.662** -0.997** 0.0540
p-value 0.0123 0.0104 0.637
Non-FX regulation (t to t-3) 0.222 -0.152 0.150
p-value 0.186 0.450 0.135
Real GDP Growth (t-1) 0.0624*** 0.0181 0.0196**
(0.0165) (0.0145) (0.0079)
Volatility of exchange rate (FW, t-1) -0.1925 0.0778 0.0837**
(0.1168) (0.1664) (0.0329)
IR differential (Changes, FW, t-1) 0.0043 0.0109 -0.0104
(0.0164) (0.0612) (0.0072)
Sovereign Ratings (t-1) 0.0741*** -0.0629* 0.0494***
(0.0261) (0.0357) (0.0173)
Financial Openness (Changes, t-4) 0.4452 0.4567 0.0406 ;
(0.2910) (0.7909) (0.1643) '
Time Fixed Effects Yes Yes Yes ?
Observations 3,381 3,348 3,368 B
Adj. R-squared 0.090 0.011 0.051

i
¥



Non-Banks

Non-FX regulation (t to t-3)
p-value
Real GDP Growth (t-1)

Volatility of exchange rate (FW, t-1)

IR differential (Changes, FW, t-1)
Sovereign Ratings (t-1)

Financial Openness (Changes, t-4)

FX Inflows

0.0778
0.105
0.0141%**
(0.0032)
-0.0110
(0.0305)
-0.0032
(0.0057)
0.0525%**
(0.0126)
0.2450
(0.2159)

FX Share

-0.106
0.500
-0.0176
(0.0120)
0.2827**
(0.1238)
0.0037
(0.0219)

-0.0620**

(0.0260)
0.3266
(0.3640)

Non-FX Inflows

0.0119***

0.0140
0.567
0.0051**
(0.0021)
-0.0114
(0.0125)
0.0010
(0.0023)

(0.0042)
0.0334
(0.0593)

Time Fixed Effects
Observations

Adj. R-squared
Countries

Yes
3,381
0.118
48

Yes
3,345
0.042
48

Yes
3,360
0.061
48




FX Inflows FX Share Non-FX Inflows
FX regulation (t to t-3) 0.0549** 0.513** 0.00941
p-value 0.0370 0.0269 0.779
Non-FX regulation (t to t-3) 0.000220 0.0707 -0.00265
p-value 0.991 0.448 0.584
Real GDP Growth (t-1) 0.0020 -0.0004 -0.0004
(0.0013) (0.0085) (0.0005)
Volatility of exchange rate (FW, t-1) 0.0134 0.0521 -0.0082**
(0.0107) (0.0463) (0.0039)
IR differential (Changes, FW, t-1) -0.0031* -0.0171 0.0005
(0.0016) (0.0170) (0.0006)
Sovereign Ratings (t-1) 0.0107 0.0058 -0.0012
(0.0066) (0.0148) (0.0015)
‘ Financial Openness (Changes, t-4) 0.0215 0.3201 -0.0176
(0.0483) (0.2246) (0.0112)
Time Fixed Effects Yes Yes Yes
Observations 3,147 2,728 2,613

Adj. R-squared
Countries

0.1

0.039

0.202




Bank

FX Inflows

Non-FX Inflows

Non-FX regulation (t to t-3) 4 0.0301 4 0.0782 4 0.0327
p-value 0.317 4 0.395 g 0.275
Real GDP Growth (t-1) g 0.0011 0.0160** g -0.0015
g (0.0031) 4 (0.0070) g (0.0024)
Volatility of exchange rate (FW, t-1) g 0.0092 4 0.0101 g 0.0505
4 (0.0182) 4 (0.0526) 4 (0.0353)
IR differential (Changes, FW, t-1) g 0.0089 4 0.0144 g -0.0030
g (0.0062) : (0.0126) g (0.0034)

Sovereign Ratings (t-1) 0.0462* 0.0170 0.0175***
(0.0263) (0.0180) (0.0062)

Financial Openness (Changes, t-4) 0.0230 -0.2968 g 0.1969
(0.0685) (0.2011) (0.1655)

Time Fixed Effects Yes Yes Yes
Observations 3,321 4 2,619 g 2,054

Adj. R-squared 0.210 0.016 g 0.109
Countries 47 45 28




Direct effect of FX regulations: significant and
~large reduction in bank cross-border FX borrowing

10.5% - 0.7% of GDP over next year

Context:
> ~1/3 of median bank FX inflows in sample
> ~ 50% reduction in FX loans to banks in Brazil & Indonesia

akage from FX regulations: significant and
moderate iIncrease In corporate FX debt issuance
- 10.05% - 0.06% of GDP over next year

ontfext:
- ~10% of median corporate FX debt issuance in sample

-~ 15%-20% increase in FX corporate debt issuance in Brazil &
- Indonesia

. . ..Ef'-l.wub

et effe t:.AggreIg(ate FX borrowing in economy
5 after tighter FX regulations on banks

6% of aggregate FX exposure shifts from banks

sectors
s P 18
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-ffects of different types of FX regulations

Both asset- and liability-based regulations significantly
reduce cross-border bank borrowing

Liability-side regulations seem to correspond to greater
leakages

»  Corporate FX debt issuance 3x larger than estimated effect
L1 qfor asset-side regulations

 significant effects of FX regulations on other
s-border capital flows (as expected),
gests results not capturing omitted variables

gincrec)Jse in bank debt issuance (in FX or local
cncy
NO impact on bank borrowing in non-FX

No impact on %orporg’re debft issuance in non-FX
. » 3 A .' !
f sensitivity tests
N 4 : ,
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Increase in FX regulations:

ks borrow and lend less in foreign currency
change in their borrowing in local currency);

shiff away from bank borrowing and
=ase their FX debt issuance (with no increase

[

m and bank non-FX debt issuance);



icejp = a + a; + p Aexrate;, + 0 cfxm;,

+u Aexrate;, X cfxm;, + controls;; + &,
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Aeprice;, : stock market index return (for financials or
proader economy) for country i in quarter f

xratel,t . growth rate of a financially-weighted
chque rate (+ is appreciation)

g FX regulafion cumulated over 4 quarters

Do FX regulations reduce the sensitivity

.
%‘- uity | dlgﬂto exchange rate
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Financial Index Broad Index Corporate Proxy
Cum. FX Regulation (t to t-3) -1.504 -0.629 0.205
(1.298) (1.467) (0.981)
Ex. Rate Appreciation (t) 1.459*** 1.184*** 0.179*
(0.224) (0.162) (0.101)
FX Regulation X Ex. Rate Apprec. (t) -0.781%** -0.432* 0.023
L (0.276) (0.240) (0.171)
Industry Production Growth (t) 0.086* 0.058 0.006
(0.045) (0.044) (0.028)
Inflation (t) -0.144 -0.311 -0.267
(0.420) (0.308) (0.198)
Short-Term Interest Rate (t) -0.278* -0.419%** -0.218*
(0.144) (0.187) (0.111)
Stock Market Turnover Ratio (t) 0.016 0.048%*** 0.036***
(0.021) (0.017) (0.010)
Rule of Law (t) -4.225 -1.657 1.154
(3.229) (3.375) (2.433) ' "
Global Volatility (t) -10.126*** -9.859*** -3.374%**
(0.899) (0.780) (0.405) 2 Xy

Country Fixed Effects
Observations

R-squared
Number of Countries

Yes
1,093
0.338

23

Yes
1,093
0.392




reduction in sensitivity to
y movements from FX
llations for:
erging markets
er c rrency movements
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Empirical analysis confirms 4 model
predictions for impact of macroprudential
FX regulations:

'- (1) banks borrow less in foreign currency

(2) firms shiff away from bank borrowing &
Increase FX debt issuance

- (3) banks stock returns are less sensitive to
- currency movements

(4) less reduction in sensitivity of corporate
qU|’ry returns

k resmence to ER movements
kages may limit benefits to broader

J —P 24
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Debate on macroprudential regulations vs.

ital}‘controls

hlights importance of regulatory
meter for regulations

i(ﬁ of macroprudential regulations
consid?r costs and benefits of

vy

g& n_ow k” of risks across sectors
es a reduction in

ggregate FX exposure in
anks and broader economy imply reduction in
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B Loans' M Debt securifies
Debt securities - offshore

2
+ = = Of which: local loan claims*

500
250

bank borrowers (in bn)

Key Features

= Historically, FX bank lending
dominates FX debt issu‘wce

= Local FX lending 'Elays an
important role (Russia, China)
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