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Abstract

By focusing on the relationship between financial stability and monetary policy for the cases
of Chile, Colombia, Japan, Portugal and the UK, this thesis aims to add to the existing literature
on the fundamental issue of the relationship between financial stability and monetary policy, a
traditional topic that gained importance in the aftermath of the GFC as Central Banks lowered
policy rates in an effort to rescue their economies. As the zero-lower bound loomed and the
reach of traditional monetary policy narrowed, policy makers realised that alternative
frameworks were needed and hence, macroprudential policy measures aimed at targeting the

financial system as a whole were introduced.

The second chapter looks at the relationship between monetary policy and financial stability,
which has gained importance in recent years as Central Bank policy rates neared the zero-lower
bound. We use an SVAR model to study the impact of monetary policy shocks on three proxies
for financial stability as well as a proxy for economic growth. Monetary policy is represented
by policy rates for the EMEs and shadow rates for the AEs in our chapter. Our main results
show that monetary policy may be used to correct asset mispricing, to control fluctuations in
the real business cycle and also to tame credit cycles in the majority of cases. Our results also
show that for the majority of cases, in line with theory, local currencies appreciate following a
positive monetary policy shock. Monetary policy intervention may indeed be successful in
contributing to or achieving financial stability. However, the results show that monetary policy
may not have the ability to maintain or re-establish financial stability in all cases. Alternative
policy choices such as macroprudential policy tool frameworks which are aimed at targeting
the financial system as a whole may be implemented as a means of fortifying the economy.

The third chapter looks at the institutional setting of the countries in question, the independence
of the Central Bank, the political environment and the impact of these factors on financial
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Abstract

stability. | substantiate the literature review discussion with a brief empirical analysis of the
effect of Central Bank Independence on credit growth using an existing database created by
Romelli (2018). The empirical results show that there is a positive relationship between credit
growth and the level of Central Bank Independence (CBI) due to the positive and statistically
significant coefficient on the interaction term between growth in domestic credit to the private
sector and the level of CBI. When considering domestic credit by deposit money banks and
other financial institutions, the interaction term is positive and statistically significant for the
case of the UK for the third regression equation. A number of robustness checks show that the
coefficient is positive and statistically significant for a number of cases when implementing a
variety of estimation methods. Fluctuations in credit growth are larger for higher levels of CBI
and hence, in periods of financial instability or ultimately financial crises, CBI would be reined
back in an effort to re-establish financial stability. Based on the empirical results, and in an
effort to slow down surging credit supply and to maintain financial stability, policy makers and
governmental authorities should attempt to decrease the level of CBI when the economy shows

signs of overheating and credit supply continues to increase.

The fourth chapter looks at the interaction between macroprudential policy and financial
stability. The unexpected interconnectedness of the global economy and the economic blight
that occurred as a result of this, recapitulated the need to implement an alternative policy
framework aimed at targeting the financial system as a whole and hence, targeting the
maintenance of financial stability. In this chapter, an index of domestic macroprudential policy
tools is constructed and the effectiveness of these tools in controlling credit growth, managing
GDP growth and stabilising inflation growth is studied using a dynamic panel data model for
the period between 2000 and 2017. The empirical analysis includes two panels namely an EU
panel of 27 countries and a Latin American panel of 7 countries, the chapter also looks at a case
study of Japan, Portugal and the UK. Our main results find that a tighter macroprudential policy
tool stance leads to a decrease in both credit growth and GDP growth while, a tighter
macroprudential policy tool stance results in higher inflation in the majority of cases. Further,
we find that capital openness plays a more important role in the case of Latin America, this may
be due to the region’s dependence on foreign capital flows and exchange rate movements.
Lastly, we find that, in times of higher perceived market volatility, GDP growth tends to be
higher and inflation growth tends to be lower in the EU. In the other cases, higher levels of

perceived market volatility result in higher inflation, higher credit growth and lower GDP
\'%



Abstract

growth. This is in line with expectations as an increase in perceived market volatility is met

with an increased flow of assets into safer markets such as the EU.

This thesis establishes a relationship between financial stability and monetary policy by
studying the response of Chile, Colombia, Japan, Portugal and the UK in the aftermath of the
GFC as Central Banks lowered policy rates in an effort to rescue their economies. In short, the
results of the work conducted in this thesis may be summarised as follows. Our results show
that monetary policy contributes to the achievement of financial stability. Still, monetary policy
alone is not sufficient and should be reinforced by less traditional policy choices such as
macroprudential policy tools. Secondly, we find that the level of CBI should be reined in in
times of surging credit supply in an effort to maintain financial stability. Finally, we conclude
that macroprudential policy tools play an important role in the achievement of financial
stability. These tools should complement traditional monetary policy frameworks and should

be adapted for each region.
JEL Classification: E52, E58, F42, F55, GO1

Keywords: Central Bank Independence, Financial Stability, Monetary Policy,

Macroprudential Policy, Systematic Risk

Vi



Presentation of Work

The work submitted in this thesis has been presented at:

1.) SHU-UTS SILC Business School International Academic Workshop
SHU, Shanghai, China — 9 May 2019
Work Presented: PhD Thesis Proposal — Essays on Monetary Policy and Financial
Stability: The Cases of Colombia, Chile, Japan, Portugal and the UK.
2.) 7" UECE Conference on Economic and Financial Adjustments
ISEG, Lisbon, Portugal — 13 September 2019
Work Presented: The Role of Central Banks and the Political Environment in
Financial Stability: A Literature Review: Chile, Colombia, Japan, Portugal and the
UK
3.) INFER Workshop on New Challenges for Fiscal Policy
ISEG, Lisbon, Portugal — 22 November 2019
Work Presented: The Interaction Between Conventional Monetary Policy and
Financial Stability: Chile, Colombia, Japan, Portugal and the UK
4.) EconWorld2020@Porto Conference
Porto, Portugal — 23 to 25 January 2020
Work Presented: The Interaction Between Conventional Monetary Policy and
Financial Stability: Chile, Colombia, Japan, Portugal and the UK
5.) ISEG PhD Seminar
ISEG, Lisbon, Portugal — 10 February 2020
Work Presented: The Interaction Between Macroprudential Policy and Financial
Stability

vii



6.) XXIII Encuentro de Economia Aplicada (Accepted for Presentation, Conference
Postponed to June 2021)
Palma de Mallorca, Spain - 4 to 5 June 2020
Work Presented: The Interaction Between Macroprudential Policy and
Financial Stability
7.) 8" UECE Conference on Economic and Financial Adjustments (Accepted for
Presentation)
ISEG, Lisbon, Portugal — 27 November 2020
Work Presented: Macroprudential Policy Under Uncertainty

viii



Table of Contents

D =Tod =T =LA o] SO PP I
SEAEMENT OF WOTK ...ttt ettt et nneenns ii
N 0] 1 - o S RS PR P PP 1\
Presentation OF WOTK..........ooiiii bbb vii
TabIE OF CONTENLS ... bbbt bbb b enes IX
LISE OF TADIES. ..ttt bbbttt bbb Xiv
LISE OF FIQUIES ..ttt e bbbt XVi
ACKNOWIEAGEMENTS ...t Xviil
INeX OF ADDIEVIALIONS .......ciuieiieie et reeneaneenneas XX
I 11 0T L1 T [ 3 S USSR 1
2. The Interaction Between Conventional Monetary Policy and Financial Stability................ 8
2.1, INEFOTUCTION ..t bbbttt ettt st st beereenes 8
2.2. LITEIatUre REVIBW ......oiuiiiiiiieiieieieie ettt bbb renne s 10
2.3. Methodology and Dat@...........cccccveiieiiiiieiic et e e ee s 13
2.3.1. MEthOTOIOQY ...ttt 14
2.3.2. DALA ..ot e e re e 16
2.4, EMPIFICAI RESUILS ..ot 19
2.4.1. MAIN RESUILS.......eeieee ettt nne e s 19
2.4.2. RODUSTNESS ChECKS ... .ccviiiice e 20
2.5, CONCIUSTON. ...ttt et bbbt s et e e ntesbenbeebeereenean 24
2.6. APPENAIX A . oottt et e et e te e e e e nraere et e areera s 26
A.1. Structural Impulse Response Functions: Short Run Impact (Quarterly)
..................................................................................................................................... 26
A.2. Cumulative Structural Impulse Response Functions: Long Run Impact
(QUATTETTY) e bbbttt bbb 28
2.7 APPENAIX B .t 31
B.1. Variable Sources - QUAIEITY .........ccooiiiiiiiiiiiee s 31
B.2. Variable Definitions - QUAIEIY ..........ccceiiiiiieiie e 32
B.3. Summary Statistics - QUAIEITY.........c.ooviiiiiiiie e 33
R N o] o 1= o |G RSP UPPRTSOR 34
C.1. Hylleberg, Engle, Granger and Yoo Unit Root Test for the Presence of a Unit
{01 ] TSP PPR PR 34

C.2. Augmented Dickey-Fuller Tests for the Presence of a Unit Root (Level Data).. 37
C.3. Augmented Dickey-Fuller Tests for the Presence of a Unit Root (Yearly

DITFErenCed DALA) ......ccveiveiveitiiieiiieiieie et 38
C.4. Phillips-Perron Tests for the Presence of a Unit Root (Yearly Differenced Data)...
.................................................................................................................................... .39



2.8. APPENAIX D .ottt ae s 40

D.1. Variable Sources - Monthly ... 40
D.2. Variable Definitions - Monthly ... 41
D.3. Summary Statistics - MONthly ...........cccooieiiiii e 42
D.4. Structural Impulse Response Functions: Short Run Impact — Monthly............... 43
D.5. Structural Impulse Response Functions: Long Run Impact — Monthly ............... 45
2.9, APPENAIX Bt re e 48
E.1. Structural Impulse Response Functions: Short Run Impact — Quarterly, Different
Ordering Of Variables...........couiiiiiie e 48
E.2. Structural Impulse Response Functions: Long Run Impact — Quarterly, Different
Ordering Of Variables ..o 51
2.00. APPENGIX F oot 54
F.1. Structural Impulse Response Functions: Short Run Impact — Quarterly, Different
Ordering Of VariableS........c..ooviiiiicicce e e 54
F.2. Structural Impulse Response Functions: Long Run Impact — Quarterly, Different
Ordering Of Variables ..........coviiiiiiiicce e 57
2. 11, APPENGIX G .ottt b et 60
G.1. Bayesian Impulse Response Functions: Short Run Impact — Quarterly ............. 60
G.2. Bayesian Impulse Response Functions: Long Run Impact — Quarterly.............. 63
2.02. APPENAIX H .ot 66
H.1. List of Policy Choices Implemented in Chile, Colombia, Portugal, Japan and the
UK bbbt bR R R R Rttt bbb bt reenes 66
RETEIENCE LIS ....viiiiiciiciieee e ettt bt besrenneas 68
3. The Role of Central Banks and the Political Environment in Financial Stability: A Few
CASE STUTIES ..ottt sttt e e s te e e e st e ete e e e seesse e teeseeebeeseenteaneenseeneeanennneensens 73
200 I 111 0o [ o4 £ o o SR 73
3.2. The Central BaNnKS .......ccooiiiieieiie ettt sreenns 75
3.3. The Political Environment and Financial Stability ............c.ccooviiiiiiiiine 78
BL3L L CRIIE e et 79
3.3.2. COlOMDIA ... e 81
3303 JAPAN e 82
TR 0 I oo (1o - | SO P USTT 84
3.3.5. THE UK Lttt e et e eneereeneas 86
3.4, AN EMPIFICAL ANAIYSIS ..ot 87
3.4.1. Regression Results: Domestic Credit to Private Sector ..........cccccevevveiereenne. 92
3.4.2. Regression Results: Domestic Credit by Deposit Money Banks and Other
FINanCial INSTITULIONS .......coveieiie et esne e s 93
KR 0] o Tod [1 1] o] o F RSP RPR 93
B ST AN o] o =] 10 [ USSP 95
L. 1.SUMMANY SEAtISTICS. .. coiiiiiiciie e 95
1.2. Variable Definitions and SOUICES .........cooeiieiiiieiieie e 96
BT APPENTIX J.iiiieiee ettt bbb 99



J.1. Augmented Dickey-Fuller Tests for the Presence of a Unit Root........................ 99
J.2. Wooldridge Test for Autocorrelation in Panel Data and Durbin Watson Test for

Autocorrelation: Domestic Credit MEASUIES ........coccvevereerierieneesesie e sie e 100
J.3. Modified Wald Test for Heteroskedasticity: Domestic Credit Measures .......... 101
J.4. Wooldridge Test for Autocorrelation in Panel Data and Durbin Watson Test for
Autocorrelation: Private Credit MEaSUIES.........ccoveriereierinesieieie e 102
J.5. Modified Wald Test for Heteroskedasticity: Private Credit Measures .............. 103
J.6. Additional: GDP Growth vs. Credit Growth (Domestic Credit to Private Sector)
................................................................................................................................... 104
J.7. Additional: GDP Growth vs. Credit Growth (Domestic Credit by Deposit Banks
and Other Financial INSHLULIONS) ........uoiiiiiiiiiieesie e 104
J.8. Additional Credit Growth Regression: Domestic Credit to Private Sector (No

(00 g 1=Tox 1 [o] 41 ISR 105
J.9. Additional Credit Growth Regression Domestic Credit by Deposit Money Banks
and Other Financial Institutions (N0 Corrections) ........ccccccvvvevieiesiiesieese e 107
J.10. Additional Credit Growth Regression: Domestic Credit to Private Sector, VIX
excluded (NO COITECLIONS) ....oiueiiieieieiieeie et 108
J.11. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions, VIX excluded (No Corrections) .........cccceeeveevenenienne. 110
J.12. Additional Credit Growth Regression: Domestic Credit to Private Sector
(Heteroskedasticity and Serial Correlation Controlled FOr) .......c.ccoooviveiieieinenee. 111

J.13. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For)
................................................................................................................................... 112
J.14. Additional Credit Growth Regression: Domestic Credit to Private Sector
(Heteroskedasticity and Serial Correlation Controlled For), VIX excluded ............ 113
J.15. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled

FOr), VIX @XCIUAERA .....cvieiiceeeee ettt 114
J.16. Additional Credit Growth Regression: Domestic Credit to Private Sector (xtregar
WIth FIXed EFFECES) .oveiiiiiii e 115
J.17. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (xtregar with Fixed Effects) .........ccccocvvviiiiiiniinennnn. 116
J.18. Additional Credit Growth Regression: Domestic Credit to Private Sector
(Dummy Included for Post CrisiS PEriod).........coererirerineninisieiee e 117
J.19. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (Dummy Included for Post Crisis Period)................... 118

J.20. Additional Credit Growth Regression: Domestic Credit to Private Sector
(Heteroskedasticity and Serial Correlation Controlled For, Dummy Included for Post
(O g S =T o ) ISP 119
J.21. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For,
Dummy Included for Post CriSis Period) .........c.ccoceviiiiiiiiininisieeee e 120



J.22. Additional Credit Growth Regression: Private Credit by Deposit Banks ....... 121
J.23. Additional Credit Growth Regression: Private Credit by Deposit Banks and

Other Financial INSLITUTIONS .........oiiiiiiieicie e e 122
J.24. Additional Credit Growth Regression: Private Credit by Deposit Banks
(Heteroskedasticity and Serial Correlation Controlled FOr) .......ccccocoeeiievviicinenen. 123

J.25. Additional Credit Growth Regression: Private Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For)
................................................................................................................................... 124
J.26. Additional Credit Growth Regression: Private Credit by Deposit Banks (Dummy
Included for Post CrisiS PErIOd) .......ccuviiiiieiiiieiieeie e 125
J.27. Additional Credit Growth Regression: Private Credit by Deposit Banks and
Other Financial Institutions (Dummy Included for Post Crisis Period).................... 126
J.28. Additional Credit Growth Regression: Private Credit by Deposit Banks
(Heteroskedasticity and Serial Correlation Controlled For, Dummy Included for Post
(08 T TSI T4 T ) SO PSS 127
J.29. Additional Credit Growth Regression: Private Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For,

Dummy Included for Post Crisis Period) ...........ccoceveiiiiniiiniiieeeese e 128
J.30. Additional Credit Growth Regression: Domestic Credit to Private Sector
(XEISTVE) .t bbbttt sb et b e 129
J.31. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (XISAVC).........ccoeiveiiiiiiecie e 130
J.32. Detailed Description of the Romelli (2018) ECBI IndeX ..........ccccovevviveiieennnns 131
RETEIENCE LISE ....eiveiiieiiciieiee ettt sb et st ene e 132
4. Macroprudential Policy Under UNCertainty ...........cccceoereneienenisenieeesese e 138
0 I 1] (0o L1 o4 A T o S 138
4.2, LITEIatUre REVIEW ....c.vievie ettt te et e e e sreenneenee e 140
4.3. Methodology and Data..........cccoveiiieiieiiieie e 143
o 0 1 =11 ToTo (o] (oo | VAU SROS PSSR 143
T B - | - PSSR 148
4.4, EMPIFICAl RESUILS ...ttt 152
4.4.1. Regression Results: Capital Conservation Buffer ............ccccovivviiiiiciien, 152
4.4.2. Regression Results: Countercyclical Capital Buffer ............ccccooovevviiiiinn 153
4.4.3. Regression Results: Limits on LTV RatIOS .......ccccoovveriiiiiiiieie e 154
4.4.4. Regression Results: Reserve ReqUIrEMENTS .........ccccovvvvnininiieienenc e 156
4.4.5. Regression Results: Sum of Macroprudential Policy Choices.............c..c...... 158
T @0 o] 111 o) o S 161
O AN o] o =] 10 [ <SPS 163
K L. Variable SOUICES .....cc.ooiieiiiie s 163
K.2. Variable DefiNItioNS ..........cccooiiiiiiiiiie s 163
K.3. Summary StatistiCs - COUNIY CaSES .......ecvveeiiieiiieirieiee e esee e sree e sre e 164
K.4. Summary Statistics - European Panel and Latin American Panel.................... 164

Xii



O N o 1< 0 [ G PR PSR 165
L.1. Maddala and Wu Tests (Maddala and Wu, 1999) for the Presence of Panel Unit

ROOTS. ...t 165
L.2. First Generation Fisher Type Tests (Phillips—Perron Test) for the Presence of
Panel UNIt ROOTS........iiiiiiiiiieieie et 166
L.3. Second Generation Pesaran Test (Pesaran, 2007) for the Presence of Panel Unit
ROOTS. ...ttt re e 167
L.4. Wooldridge Test for Autocorrelation in Panel Data and Durbin Watson Test for
F N (ool ] =] F= U4 o] o RSP URRPRPR 168
L.5. Modified Wald Test for HeteroskedastiCity ...........ccocuiriririniieieieie e 169
4.8. APPENUIX M o 170
M.1. Additional Credit Growth Regression: Sum of Macroprudential Policy Choices
With Instrumental Variable ... 170
e N o] 1= 0 LGl N S US 172
N.L. POlICY INSIIUMENES ....oooivieiiiiiic it 172
N.1. iMaPP Database and Other EXisting Databases ...........ccccccovvevivivieiieeieerie s, 173
4.10. APPENTIX O .ottt bbbttt 174
O.1. Additional Regression Results: Sum of Macroprudential Policy Choices with No
(OF0] 7= ox 1 o] o1 SRR 174
0.2. Results of Additional Regression Results: Sum of Macroprudential Policy
Choices with Correction for Heteroskedasticity and Serial Correlation .................. 175
0.3. Additional Regression Results: Sum of Macroprudential Policy Choices with
Dummy for Post CrisiS PEIIOU ........c.cceoieiiiiiiic e 176
0.4. Results of Additional Regression Results: Sum of Macroprudential Policy
Choices with Serial Correlation Correction Included (Xtregar) ........ccocoeevrerervnienne. 177
[T 1=T 1<) ot I ST 178
ST O] o 1] o o TSRS 183
BT (=T 1<) ot I S 186
10T L= RSOSSN 187

Xiii



List of Tables

QI o] [ SRRSO OURPORR 19
TADIE 2. bt be e e e be e ahr e e beeabeeebeenreeebeenrrens 20
I o] [T SO RROUSPORR 21
I o] [ SRRSO OURPORR 22
I o] [ TSROSO 22
I o] [ PO RROUSP ORI 23
I o] [ AP RROTSRPORR 24
I Lo 1= 3 OO P S PP OUSRRORRSURRURRORN 37
TADIE B2 ..ottt bt be e e e be e aha e beeabaeebeesheeebeeareens 38
Lo 1= S 1 RO P P OTRRORROURRURROTN 33
I o] L= 31 RO P PO ORROURRURROT 34
QLI Lo] [ O3PSO 37
I o] [ O ST 38
I o] [ O SRRSO 39
LI o] [N B R OURPORR 40
TADIE D2ttt ettt b h e b e aar e be e aht e e be e ba e e beesheeebeeareens 41
LI Lo 1= RO P P OURRORROPRRORROT 42
I Lo L= TP RORROPRRORRR 92
LI Lo [T ST PO SRRORROURRURRR 93
QLI o] [ 1 PR OTRPORR 95
LI o] [ 7SRO 96
I o] [ PO ROURRO 100
I o] [N PO UROTRRRR 101
LI Lo T=T00 TSROSO 101
QLI o] T=T 2 OSSO 102
QLI o ] F=T L SRRSO 103
I Lo T=T0 < TSROSO 106
I o] [N PSRRI 109
I o] [ ISP 110
LI o 1= 111
LI o] [ PSSP 112
LI o] [ SRRSO 113
QLI o L= OSSPSR 114
LI Lo [=T0 TSROSO 115
QLI o [=T00 TSROSO 116
QLI o [=T00 RO 117
QLI o] F=T00 117
LI o] [ PR OURPPR 118
LI o] [N 22 O OSSO 119
QLI o] [N 2 PSRRI 120
I Lo [=T 12 SRRSO 121




Table J23
Table J24
Table J25
Table J26
Table J27
Table J28
Table J29
Table J30
Table J31
Table J32
Table 10.
Table 11.
Table 12.
Table 13.

Table L2
Table L3
Table L4
Table L5
Table M1
Table N1
Table N2
Table O1
Table 02
Table O3
Table O4

XV




List of Figures

FUIE L et b bbb bbb bbbttt 18
10 0T AN OSSPSR 26
FUIE AL 2.t bbb bbbt bR bbbttt 26
FUIE AL 3 et bbb bbb bbbt 27
FRIQUIE AL At b bbbt h bbb bbbttt b ettt 27
FIUIE AL Db bbbt bbbttt 28
FUIE A2 L.t b bbbt h bbb bbbt 28
FIQUIE A2, 2. ettt ettt et a et e e st e e Re e be e st e s ae e te e e e e teenteenteaneenreenneanes 29
FIQUIE A2, 3. ettt sttt e h e et e s e e Re e be e st e sae et e et e e Re e e teenteeneenreennennes 29
FIQUIB A2 4 ... ettt ettt e st e e b e et e e s e s ae e te e teeReeste et e eneenteennennes 30
FIQUIE A2, D et ettt et e s b e et e e be e st e s ae e te e eeeRe e e reenteena e reereanes 30
FRIQUIE DALt b bbbt b ettt b e bbbt 43
FRIQUIE D2ttt bbbt bbb bttt bbbt bt 43
FRIQUIE D3t b bbbt b bbbt bbbttt 44
FRIQUIE DA ...t bbbt bbbt b bbbt 44
1o UL I TSRS 45
1o UL I 1 0 OSSPSR 45
1o UL I 1 OSSPSR 46
1o UL I L T TSSOSO 46
FRIQUIE D514t bbbttt bbbt 47
FIQUIE D5.5. bbb bbbt bbbt 47
FRIQUIE EL.L ..ottt bbbt b et ettt b bbbt 48
FIQUIE EL.2 .t bbbt b ettt b ettt 49
FIGUIE EL.3 .ot ettt e et e et e s ae et e e te e te e e ta et e ena e reenennes 49
FIQUIB EL.A ..ottt ettt e et e s ae et e et e e ta e e ta et e eneenreeneenes 50
FIGUIE LD .ottt ettt e et e s a e et e et e e ra e te e te e e nreeneenes 50
FIGQUIB E2.1 .. ottt et et e e s a e et e et e e te e e be et e enaenreene e 51
FRIQUIB E2.2 .t b bbbttt bbb bttt 51
FIUIE E2.3 et bbbt bbbttt bbb bt 52
FIQUIB E2.4 ...t bbb bbbttt b et b et r s 52
FIQUIE E2.5 .ttt b bbbt b et b et b bbbttt 53
FIQUIE FLL oottt et st e st e e te e seese e e et et e stesbesbeabeeneeneeneeneenes 54
T U= PSPPSR 55
T U= 0 SRS OPR TSP 55
T LU O PSSP 56
T U I T PSPPSR 56
FIOUIE F2.1 et b b bbbt b ettt eb bbbt 57
FIUIE F2.2 et bbbt bbbt b e bbbt bt 57
FUIE 2.3 bbbt bbbt b et b bbbttt 58
FIQUIB F2.4 .t bbbt bbb bbbt bt bttt nr s 58
FIGUIE F 2.5 ettt e et e et he e e e e e ba e et e e e e e beearreere e 59

XVi




10 0T =X 1 SR 60

FIGUIE G2, ettt ettt e e st e e be et e e s e s ae et e e e e e ne e teeneeeneenreenneanes 61
1o UL 1 OSSPSR 61
1o 0T 1 ST PS 62
1o UL 1 TSSOSO 62
FIQUIE G2. 1. et ettt r et et e s e s bt et e et e e bt e be et e nneesreeneeenes 63
FIQUIE G2.2.. ettt bbbt b et b bbbttt 63
FIQUIE G2.3 et sttt s e bt e bt e st s bt et e et e e bt e et e et e eneenre et enes 64
FRIQUIE G240t bbbttt bbbt b bbbt r s 64
FIQUIE G2.5. . ettt s ettt et e s e s bt et e et e e bt e be e b e eneenreeneennes 65
FIQUIE 2 ettt et e e s e b e et e e s e e Re et e e n e e ae e b e e e e e Re e te et e ane e reennennes 89
1o 0TI T OSSPSR 89
FIGUIE JB ...ttt ettt r et e et e e se e s te et e e be e te et e sneenteennesraete e 104
FIGUI 7 et ettt ettt et e et e e e s ae e s te et e e re e re et e e re e reenr e raere e 104
FIQUIE 4 bbb bbbt b bbbt bt 150
FUIE D bbb bbbt 150
FRIQUIE 6 ot b bbbttt b b bbbttt 151
U 7 bbb bbbt b et bbbt 151
FIQUIE 8 ettt et et e et e st e et e s ae e s te et e e re e re et e eneenreeneenreete e 151

XVil




Acknowledgements

In one way, this thesis is a culmination of many years of a personal and academic interest in
Economics. In many more ways, this thesis reflects the influence and caring of the people
around me. | would not be the person that | am today nor would | have been able to attain my
PhD without the love and support of the people around me and the knowledge that they have
shared with me throughout my academic career. Indeed, | have learnt that it does take a village
and | hope that this thesis is as much of an example of my academic achievement as it is a
testament to the people in my life. Although my years as a student have come to an end, | hope
that 1 will continue to learn and grow professionally, academically and personally in the years
to come.

I would like to express my immense gratitude to my supervisor, Prof. Dr. Antonio Afonso, for
his incredible supervision, guidance and support throughout my PhD. Although they say that
the road to a PhD is a solo journey, the journey would have been much more arduous and far
less enlightening.

To my university (ISEG), the faculty and the staff members: thank you for the opportunity to
study at your institution and thank you for the superb facilities and support.

To my professors: thank you for sharing your knowledge, | have learnt considerably.

To Dr. José Alves: thank you for the advice throughout my dissertation journey.

To my colleagues in the PhD program at ISEG: thank you for an incredible year of course work.
A special mention and thanks to Joana and Gastdo, my group members and Palloma, for never
hesitating to correct my Portuguese. And of course, Philemon, thank you for your advice and
your thought-provoking conversations.

To the participants of the International Academic Workshop (SILC), the participants of the 7th
UECE Conference on Economic and Financial Adjustments, the participants of the INFER

Workshop on New Challenges for Fiscal Policy, the participants of EconWorld2020@Porto

XVviii



Acknowledgements

Conference and the participants of the ISEG PhD Seminar: thank you for your useful comments.
A special thank you to Umberto Collodel, Prof. Dr. Maria Dolores Gadea-Rivas, Dr. Nuno
Sobreira, Prof. Dr. Harald Badinger, Prof. Dr. Luis Costa, Prof. Dr. Ana Venancio, Prof. Dr.
Isabel Proenca, two anonymous reviewers at CES as well as the anonymous reviewer at the PEJ
for your useful comments on earlier versions of the chapters of this thesis.

To Dr. Davide Romelli: thank you for providing the Central Bank Independence Index used for
the empirical analysis in Chapter 3.

To the Lawrences, the van Collers, the Allaways, the du Toits, the le Rouxs, the Whitelaws, the
Thormahlens, Adeille, Joan Body, Joan Morris, Ria, Pascal, Linda, Eric and Edouard: thank
you for your endless support that has always kept me going forward.

To Dr. Denise Hudson-Lamb: thank you for igniting my passion for academia.

To Nicolas and Jessica: thank you for your advice and support.

To Vanessa: thank you for years of friendship, love and care.

To Wangry, Mafalda and Aline: thank you for your friendship and for making my move to
Portugal significantly easier.

A familia Teixeira, obrigada por tudo. Todas as palavras serdo poucas.

To my family, Karen (and Wolf and Kiyla), Christine (and Peet), Darryn and Marinda, thank
you for the unwavering love and support.

To André, “you have a place in my heart no one else ever could have”. Thank you for
proofreading my work, thank you for your encouragement and support, thank you for believing
in me when my own self-doubt starts to creep in and thank you for showing me that life can be
so much more.

Last but not least, Mom, thank you for being my rock and thank you for being the driving force
behind this PhD. No idea has ever seemed too crazy, no task has ever seemed too difficult and
your love, support and understanding has been unassailable.

XiX



Index of Abbreviations

ADF
AEs
AlIC
BCCH
BdP
BIS
BoE
BoJ
BVAR
CB
CBI
CCR
CDOs
CDSs
CPI
CWN
DSGE
DSTI
EC
ECB
ECBI
EFTA
EMEs
ERM

Augmented Dickey-Fuller
Advanced Economies

Akaike Information Criterion
Banco Central de Chile

Banco de Portugal

Bank of International Settlements
Bank of England

Bank of Japan

Bayesian Vector Autoregressive Model
Central Bank

Central Bank Independence
Central Credit Register
Collateralised Debt Obligations
Credit Default Swaps

Consumer Price Index

Cukierman et al. (1992) Central Bank Independence Index

Dynamic stochastic general equilibrium
Debt-service-to-income

European Commission

European Central Bank

Extended Central Bank Independence
European Free Trade Agreement
Emerging Market Economies

European Exchange Rate Mechanism

XX



Index of Abbreviations

ESCB
ESM
EU
FARC
FPE
GATT
GDP
GFC
GMT
HQIC
IMF
IPI
LDP
LSDV
LTV
MoF
MPC
PRA
SBIC
SVAR
UK
UP
(ON)
VAR
VIX

y-0-y

European System of Central Banks

European Stability Mechanism

European Union

Fuerzas Armadas Revolucionarias de Colombia
Final Prediction Error

The General Agreement on Tariffs and Trade
Gross Domestic Product

Global Financial Crisis

Grilli et al. (1991) Central Bank Independence Index
Hannan-Quinn Information Criterion
International Monetary Fund

Industrial Production Index

Liberal Democratic Party

Least Squares Dummy Variable
Loan-to-value

Ministry of Finance

Monetary Policy Committee

Prudential Regulation Authority

Schwarz Bayesian Information Criterion
Structural Vector Autoregressive Model
United Kingdom

Unién Patriotica

United States

Vector Autoregressive Model

CBOE Volatility Index

year-on-year

XXi



Chapter 1

Introduction

On 14 September 2008, the GFC reached an exigent point when Lehman Brothers, the fourth
largest investment bank in the US at the time, filed for bankruptcy. The GFC followed a period
of considerable deregulation in the US with a notable policy change being the replacement of
The Glass-Steagall Act (Banking Act of 1993) by the Gramm-Leach-Bliley Act (Financial
Services Modernization Act of 1999)!. The ‘Shadow Banking’ system, banks and financial
institutions played a pivotal role in the collapse of the economy during the GFC as the majority
of financial institutions believed in the ‘too big to fail’ notion and subsequently continued to
increase leverage, risk and the percentage of assets lent. ‘Shadow Banks’ increased the
availability of credit in circulation and the inability of regulators to provide adequate regulation
to control the ‘Shadow Banking’ system ultimately resulted in both the collapse of the economy

as well as a breakdown of trust in the financial sector.

The damage caused by the financial crisis was not contained in the US and instead the financial
and economic contagion spread like wildfire through global economies. Debt levels in many
European countries burgeoned and countries relying on commodity exportation or the
exportation of manufactured products namely, Latin American countries and Japan
respectively, were impacted by the weaker US dollar and the drop in external demand. It

became evident to policy makers and national governments that an improved policy framework

was needed and that a larger, more defined focus on financial stability and system wide

! The convergence of corporate bank activities and investment bank activities blurred the lines between the two
branches and made regulation of these entities more challenging.
1
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weaknesses needed to be included in this new framework. Central Banks play a vital role in
the functioning and success of the global economy as well as in the achievement of financial
stability. The political environment determines, to some extent, the policy frameworks that are
implemented and also determines the attitude with which the public accepts proposed policy
changes and hence, their willingness to adapt. The political environment also determines, in
many cases, the level of CBI, as history has shown in the cases of both the UK and Portugal.
The independence of Central Banks and the stability and openness of the political system, in
turn, determines the independence of monetary policy decisions and hence, has an effect on the
policy frameworks in place, both unconventional and conventional. The study of these factors
and the effect on financial stability is of paramount importance as we move forward into a more

interconnected world where boundaries, both economic and geographic, become obsolete.

This thesis discusses the relationship between financial stability and monetary policy and aims
to analyse the ability of monetary policy to achieve financial stability and the role of Central
Banks and the political environment in achieving financial stability. Finally, this thesis analyses
the ability of unconventional monetary policy tools namely, macroprudential policy tools, to
achieve financial stability. This thesis focuses on five country cases namely, Chile, Colombia,
Japan, Portugal and the UK. The countries chosen are by no means assumed to be a
representative group and instead, the countries are analysed on a case by case basis throughout
the thesis. The five countries chosen for analysis all have autonomous, inflation targeting
Central Banks, which provides the opportunity for more independent monetary policy
decisions, this also places the countries in question on equal footing when considering the

methodology used to analyse the cases.

Both Colombia and Chile adopted inflation targeting frameworks at the turn of the century
which subsequently resulted in a heightened interest in the monetary policy mechanism in these
countries. A lack of empirical studies due to limited data availability, the implementation of a
series of structural reforms, improved economic openness as well as a long history of political
instability presents an interesting opportunity for a case study. The decreased demand as well
as plummeting prices of copper and oil in the midst of the global COVID-19 pandemic poses a
significant risk to these two EMEs and hence, they are included in the analysis. The “three
arrows” of the new Japanese economic policy (known as Abenomics) was implemented in

2012, the reception of which has been mixed. Although this economic framework seems to
2
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have been somewhat successful, the Japanese economy is still toiling against deflation and
sluggish growth, which combined with the COVID-19 crisis, resulted in Japan entering a
recession in May 2020. The world’s third largest economy continues to be plagued by both
economic and social risks and hence, the studying the financial stability of this economy as well

as the comprising elements is fundamental.

Although Portuguese monetary policy is determined by the objectives of the ECB, studying the
financial stability of the country as well as the implementation and success of monetary policy
tools is of importance when considering Portugal’s noteworthy economic recovery following a
bailout from the EU in the aftermath of the European Sovereign Debt Crisis. Portugal’s position
as an EU periphery country, the slightly removed geographical position as well as the influx of
foreign investment and expat arrivals over the past few years makes a compelling case in favour
of the study of the case of Portugal. Lastly, the UK dilemma in the midst of political uncertainty
in the face of unending Brexit negotiations and the economic uncertainty related to this as the
UK welcomes their third Prime Minister since 2016 and their second attempt at a Brexit deal
justifies the study of the UK. The uncommonly restricted economic activity during the COVID-
19 pandemic, the unbridled pressure on financial resources and the excessive strain on
governmental infrastructure will no doubt have a disastrously significant impact on the global

economy and in particular, on both the Portuguese and the UK economies.

The second chapter of this thesis studies the relationship between financial stability and
monetary policy. A number of studies using an SVAR model have been conducted on the US,
the UK, Japan and the EU. However, due to a lack of data availability as well as a series of
structural reforms having taken place in Latin American economies, SVAR methodology has
not been used frequently to perform econometric studies focusing on this region. Similarly to
Cocris and Nucu (2013), the second chapter employs an SVAR model to study the impact of
monetary policy, short term policy rates in the case of EMEs and shadow rates in the case of
AEs, on three proxies for financial stability namely, credit growth (Cocris and Nucu (2013)
focuses on loan-to-deposit ratios), stock prices and the exchange rate. The impact of short term
policy rates on economic growth is also studied with industrial production being included as a
proxy for the real sector.
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The main results show that monetary policy may be used to correct asset mispricing due to the
inverse relationship between the level of the stock market index and the monetary policy rate
when considering the cases of Colombia, Japan, Portugal and the UK. In line with theory, the
results show that the local currency appreciates in both the short run and the long run following
a monetary policy rate shock when considering the cases of Chile, Portugal and Japan while,
the local currency depreciates when considering the cases of Colombia and the UK. Theory
would suggest that a positive monetary policy shock would result in a local currency
appreciation in countries with a floating exchange rate regime in place as foreign investors
chase a higher interest rate for their asset investments. Colombia’s reliance on commodity
exportation may be the reasoning behind the currency depreciation following a positive policy
rate shock while, the currency depreciation in the case of the UK is in line with earlier literature

including, Caglayan et al. (2011) and is attributed to uncertainty in the local market.

The inverse relationship between credit supply and monetary policy when considering the cases
of Chile and the UK and the inverse relationship between the level of the industrial production
index and monetary policy shocks when considering the cases of Colombia, Japan and Portugal
shows that monetary policy may be used to tame credit cycles and control fluctuations in the
real business cycle. A number of robustness checks are included in an effort to validate our
main findings. The results of these robustness checks show that, in line with the main results,
monetary policy may indeed be used to correct asset mispricing and to control fluctuations in
credit supply and hence, monetary policy may effectively contribute to the maintenance of or
achievement of financial stability. In spite of this, the results show that monetary policy may
not have the ability to maintain or re-establish financial stability in all cases hence, alternative
policy choices such as macroprudential policy tool frameworks may need to be implemented to

complement more traditional policy frameworks.

The third chapter of this thesis looks at the role of Central Banks and the political environment
in achieving financial stability. The chapter first describes the institutional structure and
institutional environment in two Latin American countries namely, Chile and Colombia, two
EU members namely, the UK and Portugal, and one Asian country namely, Japan. | then look
at the structure, functioning and the history of the Central Banks in these countries as well as

the political environment and go on to look at the financial stability of these countries from a
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literature point of view. Lastly, I conduct an empirical analysis to study the effect of CBI on
credit growth using a database created by Romelli (2018).

The positive and statistically significant coefficient on the interaction term between the growth
in domestic credit to the private sector and the level of the ECBI index, for the cases of the UK
and Portugal for the second regression indicates that there is a positive relationship between the
growth in domestic credit to the private sector and CBI. The positive and statistically
significant coefficient on the interaction term between the growth in domestic credit by deposit
banks and other financial institutions and the level of Central Bank Independence when
considering the cases of Chile, Portugal and the UK for the second regression and the case of
the UK for the third regression equation confirms that, in a few cases, there is a positive
relationship between domestic credit growth and the level of Central Bank Independence. A
number of robustness checks are included in Appendices, these robustness checks confirm that
the coefficient on the interaction term between credit growth and the level of CBI is indeed
positive and statistically significant in a number of cases when implementing a variety of
estimation methods as well as in the cases where domestic credit is replaced by private credit
measures. The results indicate that a positive relationship between credit growth and the level
of CBI exists in a number of cases, most noticeably and consistently for the cases of the two

EU countries.

In the cases where there is a positive and statistically significant coefficient on the interaction
term between credit growth and the level of CBI, fluctuations in credit growth are larger for
higher levels of CBI. The results therefore show that in periods of financial instability, CBI
would be reined back in an effort to re-establish financial stability. In light of these results,
policy makers and governmental authorities (particularly those in the UK and Portugal) should
decrease the level of CBI in times of surging credit supply and an overheating economy in an

effort to mitigate credit supply surges and ultimately, to re-establish financial stability.

The fourth chapter looks at the interaction between macroprudential policy and financial
stability in times of uncertainty. The study looks at the impact of macroprudential policy tool
implementation on three veins of financial stability for both a panel of 27 EU countries and a
panel of 7 Latin American countries. Three case studies are also included looking at the cases

of Japan, Portugal and the UK. A monthly index of domestic macroprudential policy tools
5
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constructed by Alam et al. (2019), the iMaPP database, is used as a starting point for the index
used in the fourth chapter. The iMaPP database is coded through 2016:Q4, | then cross checked
this index with the Cerutti et al. (2017) index and went on to extend this cross checked version
of the index using the 2017 IMF Macroprudential Survey and the IMF Data Query report. The
monthly index is cumulated to create the final quarterly database used in this chapter as the
majority of variables available for the analysis, in particular the level of credit, are available

quarterly.

The main results of the fourth chapter show that, a tighter macroprudential policy tool stance
would lead to a decrease in credit growth as well as lower GDP growth while, a tighter stance
would lead to higher inflation in the majority of cases. Additionally, capital openness plays a
more important role in the case of Latin America, this may be due to the region’s dependence
on foreign capital flows and exchange rate movements. Finally, our results show that, in times
of higher perceived market volatility, GDP growth tends to be higher and inflation growth tends
to be lower in the EU. In the other cases, higher levels of perceived market volatility result in
higher inflation, higher credit growth and lower GDP growth. This is in line with expectations
as an increase in perceived market volatility is met with an increased flow of assets into safer

markets such as the EU.

This thesis aims to add to the existing literature on the fundamental issue of the relationship
between financial stability and monetary policy, a traditional topic that gained importance in
the aftermath of the GFC as Central Banks lowered policy rates in an effort to rescue their
economies. As the zero-lower bound loomed and the reach of traditional monetary policy
frameworks narrowed, policy makers realised that alternative policy frameworks were needed
and hence, macroprudential policy tools aimed at targeting the financial system as a whole were
introduced. This thesis looks at a number of components that are thought to contribute to
financial stability and analyses the relationship between both the more conventional policy
frameworks implemented prior to the GFC as well as the unconventional policy frameworks
implemented in the period after the GFC namely, macroprudential policy tools, and financial
stability. In short, the results of the work conducted in this thesis may be summarised as
follows. Firstly, although monetary policy contributes to the achievement of financial stability,
it may not have the ability to fully maintain financial stability and alternative, less traditional

policy choices such as macroprudential policy tools may need to be implemented in an effort
6
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to fully achieve or maintain financial stability. Secondly, the level of CBI should be reined in
in times of surging credit supply in an effort to re-establish financial stability. Finally,
macroprudential policy frameworks may indeed be the solution to the problem at hand and
although targeted macroprudential prudential policy tools should be implemented based on the
region, these tools may be successful in achieving financial stability when used in a
complementary setting with monetary policy.



Chapter 2

The Interaction Between Monetary Policy and Financial

Stability
Chile, Colombia, Japan, Portugal and the UK:

2.1. Introduction

The relationship between monetary policy and financial stability became an important topic in
the aftermath of the 2008-2009 GFC as Central Banks lowered their policy rates in an effort to
revive the economy and the zero-lower bound loomed?. Traditionally, price stability has been
the main objective of Central Banks and therefore, of monetary policy. However, the crisis
emphasized the need to implement alternative measures and to expand the scope of monetary
policy to include a focus on the maintenance of financial stability while maintaining the primary
objective of achieving price stability. Kryvstov et al. (2015) discuss the relationship between
financial and macroeconomic conditions. They note that financial stability conditions are an
important part of monetary policy implementation as financial stability is a precondition for a

well-functioning financial system.

The purpose of this chapter is to study the impact of monetary policy shocks on financial

stability for the cases of Chile, Colombia, Japan, Portugal and the UK. Monetary policy

2 Published: Venter, Z. (2020). “The Interaction Between Monetary Policy and Financial Stability: Chile,
Colombia, Japan, Portugal and the UK”, Comparative Economic Studies (2020) 62:521-554.
3 Advanced economies had limited options to further reduce policy rates and hence, employed unconventional
monetary policy tools such as quantitative easing.
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influences the amount of money in circulation in the economy as well as the borrowing cost of
money. The countries chosen have autonomous, inflation targeting Central Banks, which

provides the opportunity for more independent monetary policy decisions. In the case of
Colombia and Chile, this combined with a lack of empirical studies due to limited data
availability makes for an interesting case study. The UK dilemma following a tumultuous
period of Brexit negotiations and uncertainty topped off by growing economic and social
uncertainty and loss in the midst of the current COVID-19 pandemic and Japan’s unending
battle with deflation and sluggish growth justifies the study of the UK and Japan. Lastly,
although Portuguese monetary policy is determined by the objectives of the European Central
Bank, the effect on credit growth in Portugal is noteworthy considering Portugal’s recent
economic recovery following a bailout from the troika formed by the EC, ECB and the IMF.
The potential impact of the current global pandemic on the newly recovered Portuguese
economy solidifies the need to study the case of Portugal. The five countries are looked at on
a case by case basis with the impact of monetary policy shocks on financial stability being

studied for each individual country case.

A decade after the GFC, financial stability and the effective implementation of monetary policy
remains a priority for many Central Banks. Studying the relationship between monetary policy
and financial stability, in particular, the effect on different areas of potential vulnerability, may
play an important role in future targeted policy decisions. A number of SVAR analyses have
been conducted on the US Economy as well as other advanced economies. However, due to
shorter time series caused by limited data availability as well as structural reforms in Latin
American countries, SVARs have not been used frequently in econometric studies. SVAR
models based on the VAR approach suggested by Sims (1980) have been used frequently in
Japan, Portugal and the UK with four available examples being Nakahira (2009), Afonso and
Sousa (2011, 2012) and Elbourne (2008) respectively. In this chapter, an SVAR is employed
and impulse response functions are used in an effort to test the impact of monetary policy on
financial stability. As in Cocris and Nucu (2013), the impact of short term interest rates on three
proxies for financial stability namely, credit growth, stock prices and the exchange rate is
studied. Industrial production is included as a proxy for the real sector and hence, for economic

growth. In line with Cocris and Nucu (2013), policy rates are used to represent monetary policy
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choices in emerging economies. Shadow rates are used to represent monetary policy

intervention in advanced economies.

Our main results show that monetary policy may be used to correct asset mispricing due to the
inverse relationship between monetary policy intervention and the stock market index for four
of the five cases namely, the cases of Colombia, Japan, Portugal and the UK. Conventional
wisdom® suggests that contractionary monetary policy would result in a currency appreciation
in countries with a floating exchange rate regime as foreign investment is attracted. The results
show that the exchange rate appreciates following a monetary policy shock for the cases of
Chile, Japan and Portugal while the currency depreciates for the cases of Colombia and the UK.
The currency depreciation in the case of Colombia could be attributed to the country’s reliance
on exports as Colombia relies heavily on commodity exportation while, in the case of the UK,

this depreciation is attributed to uncertainty in the local market.

The results also show that monetary policy may be used to limit fluctuations in the real business
cycle as can be seen by the inverse relationship between the industrial production index and
monetary policy intervention in the majority of cases namely, for the cases of Colombia, Japan
and Portugal. Credit growth also has an inverse relationship with monetary policy intervention
in the cases of Chile and the UK. Ergo, monetary policy may be used to tame credit cycles. In
the cases of Colombia, Japan and Portugal, credit moves in the same direction as monetary
policy intervention. Thus, positive monetary policy shock results in an increase in credit. The
results show that monetary policy intervention as represented by policy rates and shadow rates
may indeed be able to contribute to financial stability. The results show that monetary policy
may not have the ability to maintain or re-establish financial stability in all cases. Alternative
policy choices such as macroprudential policy tools aimed at targeting the financial system as

a whole may be useful to reinforce the monetary policy framework.

The rest of the chapter is as follows: Section 2 surveys existing literature; Section 3 discusses
the methodology and the data used; Section 4 discusses the empirical results; and Section 5

concludes.

4 See Inoue and Rossi (2019), Clarida and Gali (1994), Eichenbaum and Evans (1995) and Faust and Rogers
(2003).
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2.2. Literature Review

Financial instability is defined as a situation in which the economic performance of an economy
is potentially affected by price fluctuations of financial assets (Crockett, 1997). In this chapter,
three proxies for financial stability are included, the first being credit growth which is looked
at in existing literature. For example, Jiménez et al. (2012) look at the impact of monetary
policy on the supply of credit. They show that tighter monetary policy and weaker economic
conditions substantially reduce loan granting, in particular loan granting by banks with lower
capital or liquidity ratios. In this chapter, we find that tighter monetary policy results in reduced
credit growth in Chile and the UK and increased credit growth in Colombia, Japan and Portugal.
Jiménez et al. (2012) also note that the GFC showed that the use of monetary policy rates as a
means of supporting credit growth seems advisable. Further, Allen and Gale (2007), Schularick
and Taylor (2012), Gourinchas and Obstfeld (2012) and Borio (2014) find that credit growth
fluctuations are a common forerunner of financial crises®. Also, Jorda et al. (2013) show that
excess credit growth in the period prior to a peak is usually associated with a more severe
recession and Bernanke and Lown (1991) and Calvo and Reinhart (2000) note that crises are
often accompanied by bank credit crunches and halting foreign capital flows. Given the
importance of credit growth as a harbinger of crises as well as an indicator of the magnitude of
crises, the study of the relationship between credit growth and monetary policy intervention as
represented by policy rates for emerging economies and shadow rates for advanced economies

is of importance.

Our second proxy for financial stability is the exchange rate, the inclusion of which is
substantiated by existing literature. For example, exchange rate depreciation is used as a proxy
for financial vulnerability in both Eichengreen and Gupta (2015) as well as Park et al. (2016).
Further, Eichenbaum and Evans (1995) make use of a VAR analysis to investigate the effect of
shocks (in monetary policy) on exchange rates in the US and find that contractionary monetary
policy results in a long-lasting appreciation in the exchange rate. Our results show that tighter
monetary policy results in an appreciation of the local currency in Chile, Japan and Portugal.
However, the local currency in the UK and Colombia depreciates. Dhrymes and Dimitros

(1997) look at more economically compatible SVAR models, they find that foreign interest

5 These results are in line with Jorda et al. (2011), Drehmann et al. (2011) and Schularick and Taylor (2012).
11
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rates and the real exchange rate are determinants of real output. Lastly, Cavallari (2001) finds
that monetary shocks have no effect on real variables in the long run when considering a SVAR.
In contrast, Lee and Chinn (2002) extended this model to include exchange rate data and found
that monetary policy does indeed influence exchange rates.

Our final proxy for financial stability is the growth in the stock market which is looked at in
earlier literature. Granville and Mallick (2009) use stock prices, exchange rates and loan-to-
deposit ratios as proxies for financial stability and define financial stability in terms of changes
in stock prices®. Asiriyan et al. (2019) consider monetary policy in a bubbly world where low
interest rates result in frequent booms and busts in asset prices. Both monetary policy and
bubbles have expansionary effects on the economy with bubbles having both an overhang effect
as well as a wealth effect’. In line with Asiriyan et al. (2019), we find that tighter monetary
policy results in lower stock prices except in the case of Chile. Both Granville and Mallick
(2009) and Cocris and Nucu (2013) define financial stability in terms of the change in the share
price, the exchange rate as the units of local currency per unit of Euro and the loan-to-deposit
ratio. Cocris and Nucu (2013) find that in countries with inflation targeting schemes, the
interest rate instrument facilitates financial stability while, in countries with fixed exchange
rates, monetary policy does not encourage financial stability except in the case of Bulgaria.
Lastly, we include industrial production as a proxy for the real business cycle in line with Cocris

and Nucu (2013), Grilli and Roubini (1996), Kim (2001) and Kim and Roubini (2000).

Today, the Chilean Central Bank maintains one of the highest levels of Central Bank
independence globally and maintains a successful inflation targeting framework. Colombia is
currently Latin America’s second largest economy, has a stable currency, an abundance of
natural resources, a somewhat stable political system and is seen as one of the greatest success
stories globally over the past three decades. Chile is the largest producer of copper globally
and Colombia’s biggest export is oil; the currently decreased demand as well as plummeting
prices in the midst of the COVID-19 pandemic poses a significant risk to both economies.

These two countries have been overlooked in empirical research, much like other Latin

6 Quhibi and Hammami (2015) define financial stability in the same way.
" The overhang effect refers to resources being moved away from investment and the wealth effect refers to
bubbles reducing the cost of intermediation.
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American countries, for a multitude of reasons including the lack of data availability. However,
the adoption of inflation-targeting regimes in the late 1990s has sparked an interest in the
monetary policy mechanism. SVAR models have been used to study both monetary policy
(Catdo and Pagan (2011), Parrado (2001)) and fiscal policy (Restrepo and Rincon (2006)) in
Chile and Colombia. However, the number of papers implementing this methodology and
focusing on the relationship between monetary policy and financial stability is still somewhat
limited. Japan, the world’s third largest economy, is still toiling against lifelong employment,
declining exports, strict immigration policies and stagflation all of which has been further
amplified by the current global pandemic; this recently resulted in the country slipping into a
recession. Earlier literature studying Japanese monetary policy using an SVAR model includes
Nakahira (2009), Schenkelberg and Watzka (2013) and Yano and Yoshino (2008).

The Portuguese recovery in the aftermath of the Sovereign Debt Crisis is arguably the greatest
success story in Southern Europe to date. Economically, Brexit has worsened investor
confidence, resulted in weakened economic growth, higher debt levels and lower living
standards. Politically, the UK has had three prime ministers in as many years which has resulted
in stop-and-start Brexit negotiations and political disquietude. The uncommonly restricted
economic activity in the midst of the current COVID-19 pandemic, the unbridled pressure on
financial resources and the excessive strain on governmental infrastructure will no doubt have
a disastrously significant impact on the global economy and in particular, on both the
Portuguese and the UK economies. SVAR models have been used to study monetary policy in
earlier research focusing on the UK (Elbourne (2008) and Caglayan et al. (2011)) and both
monetary policy and fiscal policy in Portugal (Sousa (2014), Afonso and Silva (2019) and
Afonso and Sousa (2011)).

2.3. Methodology and Data

Hurwicz (1962) explains that a structural model is one in which the impact of ‘interventions’®
is predicted. This chapter makes use of a SVAR model to identify the impact of interest rate
policy on financial stability. | apply this methodology to the cases of Chile, Colombia, Japan,

Portugal and the UK.

8 “Deliberate policy actions, or changes in the economy or in the nature of known types.” (Sims, 2002)
13
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2.3.1. Methodology
Our starting point for the analysis is an SVAR model of order p (SVAR(p)).

The SVAR model is as follows:
B()Xt =C + let—l + B2Xt_2 + + BpXt—p + Ut (1)

U, is a multivariate white noise process with variance/covariance matrix D and represents the
structural innovations, B; and D are (K x K) matrices, ¢ contains K elements where K is the
number of variables with i =0, ..., p. There are K(K-1)/2 restrictions on B, and in the case

where B, is being lower triangular, there are K(K+1)/2 unknowns in the matrix.

When B, is invertible, equation (1) is equivalent to equation (2) which represents a reduced
form VAR(p):
Xe= o+ X1 P X + & 2)

where Xtis a (K x 1) vector of endogenous variables, ¢, is a (K x 1) vector of intercepts, &,
are (K x K) coefficient matrices and &, = (&1¢, &3¢, ..., €x¢)" IS an unobservable error term

representing the reduced form innovations with the following properties:

Ele] =0 3
Elge/] =0Vt #5s 4)

and where, equation (5) represents the relationship between the reduced-form shocks and

structural shocks where &, spans the space of the structural shocks Uy,

& = By U, (5)
An SVAR model allows for contemporaneous relationships between the variables and also
allows us to study the effect of a shock to one equation whilst other shocks remain constant.
This makes the SVAR model more appropriate than a reduced-form VAR model in which error
terms are correlated and hence, error terms cannot be decomposed into mutually orthogonal
shocks (Schenck, 2016). This follows since,
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Uip by 0 0 0 0 Eip industrial production innovation

Ui b1 by, O 0 0 &ir | short term policy rates innovation
Ucg | = | b3y b3y b3z 0 0 [* | &g credit growth innovation .(6)
Usp by bsy bys bas O Esp stock price innovation

Uer bsy bsy, bgz bsy bss Eer exchange rate innovation

Following that B, is lower triangular, the Cholesky decomposition is used to construct the
impulse responses to orthogonal/structural form shocks. These impulse response functions are
generated in EViews and confidence intervals of 2 standard deviations based on 1000
replications are included in each generated impulse response function. The significance of
shocks is interpreted at a 5% level of significance as each impulse response function includes
a 95% confidence interval. Shocks are statistically significant when the confidence interval
does not contain zero.® The order of the variables may be switched in multiple ways but existing
literature justifies the ordering of the variables used in this chapter. The ordering of the variables
is in line with the ordering used by Cocris and Nucu (2013) with the authors assuming that a
recursive transmission scheme exists under the assumptions that firstly, industrial production
is not immediately affected by monetary policy shocks and secondly, loan-to-deposit ratios
(credit growth in this chapter), stock indices and the exchange rate may be affected immediately
by monetary policy shocks. The variables are ordered as above due to the assumption that
industrial production affects all other variables contemporaneously. Geske and Roll (1983)
find that changes in real activity, in our case growth in industrial production, lead to changes in

money supply, in our case interest rate changes, and in turn, changes in the stock market.°

The ordering of our variables assumes that the exchange rate is affected contemporaneously by
industrial production, interest rates, credit growth and the stock market which is in line with
Hacker et al. (2012) who find evidence that the exchange rate is granger caused by the nominal
interest rate differential. Robinson (1952) argues that financial development follows economic
growth. In our case, growth in industrial production has a contemporaneous effect on credit

growth. Bartov and Bodnar (1994) show that changes in the dollar affect current abnormal firm

° | also conclude statistical significance in the cases where the confidence interval does not contain zero for the
majority of periods included and also where a single band of the confidence interval is only marginally above or
below zero.
10 Kim (2003) also finds that stock price movements are driven, to some extent, by interest rate movements. Fama
(1981) and Najand and Noronha (1998) show that industrial production is affected by both interest rates and
inflation at a lag and hence, not contemporaneously.
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returns with a lag, this is in line with Angelos (2010) who finds that the volatility of the
exchange rate in the US, the UK and Japan is largely determined by the volatility of home stock
returns.!*  The order of the variables is switched in two robustness checks to confirm the
ordering of the primary matrix. The impulse response functions are not affected by the relevant

changes in the ordering of the variables in any cases.

Three unit root analyses are conducted namely, the Augmented Dickey-Fuller (ADF) test, the
Phillips-Perron (PP) unit root test and the Hylleberg, Engle, Granger and Yoo (HEGY). Both
the PP test and the ADF test shows that the year-on-year growth rates of all but two cases have
an order of integration of 1(0) and hence, the growth rates are stationary. The third unit root
test, the HEGY test, is included to account for the seasonally unadjusted data as well as the
annual differencing used. When looking at the test statistics for frequency 0, we fail to reject
the null hypothesis of the presence of a unit root for the case of the stock market in Colombia,
credit in Portugal and the exchange rate in Portugal. When considering the semi-annual
frequency, annual frequency as well as the joint significance of the full set of unit roots
(seasonal and non-seasonal frequencies), the null hypothesis is rejected in all cases and
therefore, no unit roots are present. In the case of the Colombian stock market and the
Portuguese exchange rate, the presence of the unit root may be a small sample effect. However,
the joint significance of the full set of unit roots is rejected. Therefore, the presence of unit

roots should not be an issue in our sample.

2.3.2. Data

The GFC emphasized the need to focus on both financial stability as well as price stability as
the primary objective of Central Banks prior to the GFC had been the maintenance of price
stability. Three proxies for financial stability together with IPI to account for economic growth
are included in the analysis with each proxy representing a sector of the economy which could
potentially conceal financial stability risks (Cocris and Nucu, 2013). Monetary policy is
represented by the short-term interest rate and the shadow rate in this chapter, short term interest
rates are available from the IFS (for Chile) and the FRED (Colombia). In the case of the

1 'yang and Doong (2004) note that empirical evidence shows that changes in stock prices affect exchange rate
movements. However, the impact of changes in the exchange rate on stock market prices is less significant. It is
thought that stock markets have a more noticeable effect on exchange rates due to the deregulation of financial
markets which has decreased the difficulty of and stimulated capital flows across borders.
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advanced economies, the shadow rate (Krippner (2013) and Krippner (2015) shadow/lower
bound framework) is used as a measure of monetary policy intervention. The shadow rate is
used in the case of the advanced economies due to the inability of policy rates to fully capture
the extent of monetary policy intervention in the presence of quantitative easing and other
unconventional monetary policy tools. The use of the shadow rate allows one to see the effect
of monetary policy tools on factors such as the unemployment rate and industrial production

without the limitation of the zero-lower bound on policy rates.

The relevant variables are as follows:

e Credit growth as a proxy for the banking system (BIS total credit statistics);

e Stock index as a proxy for the capital market (Federal Reserve Economic Data);

e The Exchange rate measured as local currency units per unit of US dollar as a proxy
for the foreign exchange market (Federal Reserve Economic Data), exchange rates
quoted as US dollar units per unit of local currency are converted,;

e Industrial production as a proxy for economic growth (Federal Reserve Economic
Data).

Ivanov and Kilian (2001) suggest that the Akaike Information Criterion (AIC) is appropriate
when considering monthly data, the Hannan-Quinn Information Criterion (HQIC) is
appropriate when considering quarterly data with a sample size larger than 120 observations
and the Schwarz Bayesian Information Criterion (SBIC) is appropriate when considering
quarterly data with any sample size. The SBIC suggests that 2 lags be used for the case of Chile
while 1 lag is suggested for the case of Portugal. All three information criteria suggest that 2
lags be used for the case of Colombia while 1 lag is suggested for the case of Japan. Lastly, the
HQIC and the SBIC suggest 1 lag for the case of the UK.

The dataset created contains data for Chile between 2004Q3 and 2018Q4, Colombia between

2003Q1 and 2016Q1, Japan between 1996Q2 and 2018Q2, Portugal between 2000Q2 and

20180Q2 and the UK between 1996Q2 and 2018Q2. Breaks exist in the dataset, the number of

observations quoted below is based on a balanced SVAR estimation with the suggested number

of lags. The SVAR and the resulting impulse response functions therefore have the following

number of observations. Chile has 58 observations, Colombia has 53 observations, Japan has
17
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82 observations, Portugal has 75 observations and the UK has 91 observations. To assess the
extent to which the differing sample periods may affect the results, a robustness check, the
results of which are not statistically significantly different, limiting the sample period to the
period between 2004:Q3 and 2016:Q1 is conducted. Figure 1 plots the quarterly Central Bank
policy rate for the five countries as well as the shadow rates for Japan, Portugal and the UK
over the period between 1960 and 2019.

Figure 1 - Quarterly Central Bank Policy Rates and Shadow Rates for Chile, Colombia,
Japan, Portugal and the UK
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Data Source: IFS, FRED, Krippner (2013) and Krippner (2015).
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2.4. Empirical Results

2.4.1 Main Results

Table 1 summarises the responses of the individual variables to shocks in the Central Bank
policy rate (Chile and Colombia) and the shadow rate (Japan, Portugal and the UK). In three
of the five cases (Colombia, Japan and Portugal), industrial production declines following a
monetary policy shock while, for Chile and the UK, industrial production increases. This result
is statistically significant for the case of Chile. Similarly, the former three cases experience an
increase in credit growth following a monetary policy shock while the latter experience a
decline. These results are statistically significant in the case of Colombia in the short run and
the cases of Chile, Colombia and Portugal in the long run. The level of the stock market index
declines in four of the five cases with the level decreasing in the case of Chile. These results
are statistically significant for Chile and Colombia in both the short run and the long run.
Finally, the exchange rate declines in three of the cases (Chile, Japan and Portugal) and
increases for the cases of Colombia and the UK. This corresponds to an appreciation of the
local currencies for the first three cases following a monetary policy shock which is in line with
conventional wisdom while, for the cases of Colombia and the UK, the currency depreciates.
These results are statistically significant for the case of Colombia in the short run and Colombia

and Portugal in the long run.

Table 1 - Summary of Responses of Variables to a Central Bank Policy Shock
(Quarterly Data)

Summary of Responses of variables to a Central Bank policy shock
Variables
Short Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index |+* - - - -
Credit - ++ - - -
Stock Market Index +* - - - -
Exchange Rate - +%* - - +
Long Run Response

Chile Colombia  |Japan Portugal The UK
Industrial Production Index [+* -* - - +
Credat -* +# - +# -
Stock Market Index +* - - - -
Exchange Rate - +* - _* +

Note: - negative response, + positive response, * statistically significant response at 5% level.
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2.4.2 Robustness Checks

A number of robustness checks are conducted in an effort to validate the results. A robustness
check using monthly data (Table 2) is included as the accuracy of an SVAR model increases as
the number of observations increases. The results show that there is a sign change for the case
of industrial production for Chile with the sign being positive and statistically significant when
considering quarterly data and the sign becoming negative without statistical significance when
considering monthly data. Both industrial production and the stock market have a sign change
for the case of Japan, credit has a sign change for the case of Portugal and both the exchange
rate and credit have a sign change for the UK. Neither the results for these cases in the original
sample nor the results for these cases in the monthly dataset are statistically significant. Lastly,
there is a sign change for credit in Japan with the sign changing from positive to statistically

significant and negative.

Table 2 - Summary of Responses of Variables to a Central Bank Policy Shock
(Monthly Data)

Summary of Responses of variables to a Central Bank policy shock
Variables
Short Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index |- - - S +
Credit o + . " +
Stock Market Index +# -* - i ;5
Exchange Rate - +* - - &
Long Run Response

Chale Colombia |Japan Portugal The UK
Industrial Production Index |- - + - -
Credut * +* _* = 3
Stock Market Index +* -* +¥ - .
Exchange Rate - 4 - - -

Note: - negative response, + positive response, * statistically significant response at 5% level.

A second robustness check (Table 3) using monthly log data shows that the exchange rate
depreciated after an interest rate shock in the case of Chile and Colombia while the exchange
rate appreciates in the case of Japan, Portugal and the UK in line with conventional wisdom.
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Table 3 - Summary of Responses of Variables to a Central Bank Policy Shock

(Monthly Log Data)

Summary of Responses of variables to a Central Bank policy shock

Exchange Rate

F

Variables
Short Run Response

Chile Colombia | Japan Portugal The UK
Industrial Production Index |+ - - -
Credit + - + + .
Stock Market Index - - 4 - -
Exchange Rate + + - - -
Long Run Response

Chale Colombia  [Japan Portugal The UK
[ndustrial Production Index |+ + - + +*
Credit +* -* +* +# +
Stock Market Index -* -* + - -

Note: - negative response, + positive response, * statistically significant response at 5% level.

A third robustness check (Table 4) using quarterly data with an adjusted start date and end date
of the data to ensure that the period studied remains constant for all cases is included. This
robustness check studies the period between 2004:Q3 and 2016:Q1. The results show that there
is a sign change for the UK for industrial production when limiting the time period and there is
no sign change for credit growth in any of the cases. The results also show that there is a sign
change for Japan for the stock market as well as a sign change for Japan and the UK for the
exchange rate. Similarly to the first robustness check, neither the results for these cases in the
original sample nor the results for these cases in the limited sample are statistically significant.

One may therefore conclude that the difference in sample periods across countries does not

affect the results in a statistically significant way.
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Table 4 - Summary of Responses of Variables to a Central Bank Policy Shock
(Quarterly with Adjusted Starting Date)

Summary of Responses of variables to a Central Bank pelicy shock

Variables

Short Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index |+ - - - -
Credit -k + + + -
Stock Market Index +* % + - -
Exchange Rate _* +* + - +
Long Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index |+* - - - -
Credit e + + + -
Stock Market Index +* - + - -
Exchange Rate _* +# + _* -

Note: - negative response, + positive response, * statistically significant response at 5% level.

Further, two robustness checks (Table 5 and Table 6) using a different ordering of variables
and quarterly data are included to check whether a change in the ordering of the variables leads
to a change in the results. Table 5 presents the results of the case where the position of the short
term policy rates innovation and the industrial production innovation are switched while, Table
6 presents the results of the case where the position of the stock price innovation and the

exchange rate innovation are switched. There are no sign changes resulting from the change in

variable ordering.

Table 5 - Summary of Responses of Variables to a Central Bank Policy Shock

(Quarterly with Adjusted Order)

Summary of Responses of variables to a Central Bank policy shock

Variables

Short Run Response

Exchange Rate

Chile Colombia |Japan Portugal The UK
Industrial Production Index |+ - 5 = :
Credit - +* + s "
Stock Market Index +¥ -* = - =
Exchange Rate - . mo - = -
Long Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index |+ - = = i
Credit - 4o 4 o p
Stock Market Index = -* - - -

- 4 = _k +

Note: - negative response, + positive response, * statistically significant response at 5% level.
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Table 6 - Summary of Responses of Variables to a Central Bank Policy Shock
(Quarterly with Adjusted Order)

Summary of Responses of variables to a Central Bank policy shock
Variables
Short Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index |+ - - = +
Credit - +#* + - -
Stock Market Index = -* - = a
Exchange Rate = +* = * -
Long Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index [+* - - = +
Credit -+ ¥ ¢ ' Z
Stock Market Index + - - - -
Exchange Rate ¥ o+ “ = -

Note: - negative response, + positive response, * statistically significant response at 5% level.

Finally, to add to the robustness of the results, a sixth robustness check (Table 7) using quarterly
data and a BVAR model is employed. The BVAR model is used as a robustness check to
address the concern arising from the small sample size as BVAR models have a shrinkage
estimator, which adjusts coefficients to match the data observed and permits the optimisation
of the dataset. A distinct advantage of the BVAR model is the lack of a requirement to limit
the number of coefficients to be estimated as this model makes use of a prior, in this case, the
Minessota prior introduced in Litterman (1979) is used. The use of the Minessota prior and
hence, a random walk prior is appropriate in this analysis (Litterman, 1979). This is due to the
random behaviour of macroeconomic time series as well as the flexibility of the restrictions
imposed. The results are similar to those of the main results of this chapter, with the sign of
the change staying the same for the majority of cases with the exception of industrial production
for Japan and the UK and the exchange rate for the UK. In the remaining cases, the magnitude
of the effect of the shock becomes slightly smaller.
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Table 7 - Summary of Responses of Variables to a Central Bank Policy Shock

(Quarterly BVAR)

Summary of Eesponses of variables to a Central Bank policy shock
Variables
Short Eun Eesponse

Chile Colombia [Japan Portugal The UK
Industrial Production Index |+ - + - -
Credit - + + + -
Stock Market Index + - - - -
Exchange Fate - + - - -
Long Run Response

Chile Colombia |Japan Portugal The UK
Industrial Production Index |+ - + - -
Credit - + + + -
Stock Market Index + - - - -
Exchange Fate - + - - -

Note: - negative response, + positive response.

2.5. Conclusion

The financial turmoil caused by the GFC highlighted the importance of financial stability and
resulted in the relationship between financial stability and monetary policy becoming an
important element when policy mandates were updated in the period after the crisis. In this
chapter, the impact of monetary policy shocks on financial stability for the cases of Chile,
Colombia, Japan, Portugal and the UK is analysed. The five countries chosen have autonomous,
inflation targeting Central Banks with floating exchange rate regimes in place, which allows us
to analyse the impact of monetary policy shocks on five countries with similar policy mandates.
The set of countries presents an interesting case with Colombia and Chile being categorized as
emerging economies with a history of limited availability of data, the UK and Japan facing
political uncertainty and economic uncertainty respectively and finally, Portugal which
experienced the most profound economic growth in the group of countries that received an
injection of European funding.

An SVAR model is employed and impulse response functions are used in an effort to test the
impact of monetary policy on financial stability. Credit growth, the stock market index growth
and the exchange rate growth are included as proxies for financial stability while industrial
production growth is included as a proxy for the business cycle. As in Cocris and Nucu (2013),
the impact of short term interest rates and shadow rates on three proxies for financial stability
namely, credit growth, stock prices and the exchange rate is studied. Industrial production is
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included as a proxy for the real sector and hence, for economic growth. In line with Cocris and
Nucu (2013), policy rates are used to represent monetary policy choices in emerging economies.

Shadow rates are used to represent monetary policy intervention in advanced economies.

Our main results show that monetary policy may be used to correct asset mispricing due to the
inverse relationship between the policy rate and the stock market index for the majority of cases
namely, Colombia, Japan, Portugal and the UK. Conventional wisdom suggests that a positive
monetary policy shock would result in a currency appreciation in countries with a floating
exchange rate regime as foreign investment is attracted. The results show that the exchange
rate appreciates in both the short run and the long run following a monetary policy shock for
three of the five cases namely, the cases of Chile, Japan and Portugal while the currency
depreciates for the cases of Colombia and the UK. The currency depreciation in the case of
Colombia could be attributed to Colombia’s reliance on commodity exports. The currency
depreciation in the case of the UK is in line with earlier literature including, Caglayan et al.

(2011) and is attributed to uncertainty in the local market.

The results also show that monetary policy may be used to control fluctuations in the real
business cycle as can be seen by the inverse relationship between the industrial production
index and monetary policy shocks for the cases of Colombia, Japan, and Portugal. Credit
growth also has an inverse relationship with monetary policy shocks for the cases of Chile and
the UK. Consequently, monetary policy may be used to tame credit cycles in some cases.
However, in the majority of cases namely, Colombia, Japan and Portugal, there is a positive
relationship between credit and monetary policy shocks. Monetary policy intervention, as
represented by policy rates in the cases of emerging market economies and shadow rates in the
cases of advanced economies, may indeed be successful at contributing to or achieving financial
stability. However, our results show that monetary policy may not have the ability to maintain
or re-establish financial stability in all cases. Alternative policy choices such as
macroprudential policy tool frameworks which are aimed at targeting the financial system as a
whole may be implemented to buttress the economy.
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2.6. Appendix A
A.L. Structural Impulse Response Functions: Short Run Impact (Quarterly)
Chile

Figure Al.1 - Short Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Figure Al.2 - Short Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Japan

Figure Al.3 - Short Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Figure Al.4 - Short Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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The UK

Figure AL.5 - Short Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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A.2. Cumulative Structural Impulse Response Functions: Long Run Impact (Quarterly)

Chile

Figure A2.1 - Long Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Colombia
Figure A2.2 - Long Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Figure A2.3 - Long Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.

Response of Industrial Production to Response of Exchange Rate to Shadow
Shadow Rate Response of Credit to Shadow Rate Rate
= Bk o L
(L
LR
© [
4 -
[ 7 s — L]
. e —— o1 4 e —
~ [
m e -0 4
E ———
= -1 -m
T T = -2 _ B T T T T T T T
- 2 ) T F T - T = T - T . f T " T > T ' T 5 T . T : T " i 5 5 i fl & ] B
Response of Shadow Rate to Shadow Response of Stock Market to Shadow
Rate Rate
14
LR _—
—
& s R . T
/‘ i :
i 4
1 2 3 i & a 1 T 3 L] s &

29



Chapter 2: The Interaction Between Conventional Monetary Policy and Financial Stability

Portugal

Figure A2.4 - Long Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.

Response of Industrial Production to

Shadow Rate
o=
I ", —
—
o]
=08 4
-IE 4
¥ T 1 T = T L T = T & T F T =
Response of Shadow Rate to Shadow
Rate
LE
14
.-""-'_'_'_
el _.-"-FF
-
14 -'/-/
T e T
The UK

Response of Credit to Shadow Rate

Az
o 4
04 —
" ___,__,-o—'-"'_f
T
i o2z 3 & & & 1  #
Response of Stock Market to Shadow
Rate
14
P —
ol '-—\_\_\_\_\__\_\__
EEE
-4 4
1 2 3 i L] 8

Response of Exchange Rate to Shadow
Rate

Figure A2.5 - Long Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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2.7. Appendix B

B.1. Quarterly Variable Sources

Table B1 - Quarterly Sources of Variables

Variahle Code Source |Froquene]tnisial Date_ |Fod Date
[ PRANTOOICLQESIN | Federal Reserve Ecoomic Data Quarnerty | 01011991 | 01042019
Colombia COLPRANTOO Fodaral Racerve Ecoscesc Data Quartecty | 01011950 | 01042015
Japaz PRMNTOOLPQSSIN | Faderal Reserve Ecosossc Data Quartecly | 010171960 | OLO42015
FEMNTO0 N | Foders) Reserve Ecoscesse Dats Quurteety | 010111960 | 01082015
The UK PRMNTOOIGBQSSTS | Foderal Raserve Econcese Dats Quarterly | 00011960 | 0L042015
[tadustnalProducnosCrowth Asthor's own caleelatisas ung [PTOTNSKD
SteckMarknl's
Clate SPASTTOICLQESIN | Faders] Raserve Ecoscmsic Dats Quartecty | 03011950 | 01012015
Coloushia DSTEMKTXD World Bask staff ealeulations bsed ce Datastrenn und IMF Ioternsnoal Fsance Stanses dues GEM |Msesbly | 01012003 | 01062016
Japas SPASTTOLIPQESIN | Federal Reserve E Data Quterty | 01011960 | oL012015
(Portagal |SPASTTOIPTQES1N [ Federal Raserve Ecosomuc Data Quartesty | 010171988 | 01012019
The UK SPASTTOIGBQSSIN | Federsl Razerve Econcesc Dats Quartechy | 010171960 | 01012015
StockMaketUSGrows: Asther's own caleelsticns wung DSTEMETXD
Kate and Shadon Kate
Clade 1 ! Feuncal Statisnes (FS) Qunnesty | 010711997 | 01042015
Colowbia COLIRITIBYISTQ _|Federal Reserve Ecosomic Data Quartesty | 01011985 | 01042018
Japas Krippeas (2013), Keppoer (2015) and bitpe: Vv St com Mochly | 31011995 | 30092015
Potupal Keippos (2013), Keppoas (2015) s0d ity (wore Shasfi com Mecshly | 31011995 | 30092015
The UK i 2 Mty www ke com Mecshly | 31011995 | 30092015 |
CBPsbeyRateGrows Author's own calenlaniens uung Shadsw Kawe Dua
|ExchangeRatelSDellarPestEure.
Chate CCUSSPO2CLQEN | Faders) Raserve Ecoscesic Dats Quarteety | 010171960 | 01082015
Colozsbis COLCCUSSPO2STQ | Feders] Reserve Ecoscesic Data Quartecly | 010171960 | 01042015
[Japas CCUSSPOLIPQSSON | Federal Reserve Econmue Data Quarterly | 010171960 | 01042019
Portugal CCUSS20IEZQSSON | Federal Reserve E Dats Qurtesty | 01011999 | 01082015
The UK CCUSSPOIGBQSSON | Federal Reserve Ecosomic Data Quartesty | 010171960 | oLO42015
|ExchusguRutel SDollGrowdPectiers Asthor's own caleslaticas wing ExchungeRateUSDellePostEumo
CreditNonFinaacial
(Chule QCLNAMTOA | BIS ol cedit statisnes. Quartesty | 311272002 | 30092018
Colombia QCONAMIVA | BIS tocal cvedt statisnes. Quartesly | 317121996 | 30092018
Tapaz QPNAMTVA | BIS ool crndst statisnes Quartesty | 311271964 | 30092018
| Poetugal QPTNAMTIOA | BIS ol cvedt statiomes. Quuterty | 31121979 | 30092018
The UK QGENAMIVA | BIS roed crudst statines. Quarteety | 31031976 | 30092018
CrediNeaFunascalGrouth Author's own caleelaions wang CreditNoaFwancial
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B.2. Quarterly Variable Definitions

Table B2 - Quarterly Definitions of Variables

Variable Description

Clale Totad Masets Producticn for Clale, ladex 20152100, Quarterly, Not Sessceully Adgested

| Colomba Producton: Total Total for Colombsa, Index 20152100, . Not

Japem. Total Masufacrarnng Production for Japan, Index 201 5100, Quanery, Not & Uy Adpasted

| Portegal Total Mazufactaring Producticn far Portagal, Tndex 201 5=100. Quarterly. Not Seascaally Aduited

The UK Total Masufactanzg Producticn Sor Se Usited Kispéom, Growth Rate Povvicu: Period, Quarterly, Seascaally Adputed
ledumulProductioaCeont Growth Rute i Indwtnal Prod

SoechdMarkel'S

Chale Total Share Praces for All Shases for Chule, Index 2015100, Quanterly, Not Seasomally Adpessed

Colomba Local aquety muxket mdex valued = USS terms. Monshly dats vesaped to quastesty

Fapas Total Skare Praces for All Shaces for Japan, Index 201 5100, Quuserdy, Not Sexscnally Adpsssed

Portegsl Total Shase Praces foe All Shuses for Portagal, Endex 201 5100, Quarterly, Not S Uy Adpested

| The UK Total Share Prices foe All Shases foe the Urated Kmpdoen. lndex 20150100, Quanerty. Not Seasecally Adjusted

SaockMarkedSCesatt Growth Kate i equaty sucket mdex valued i USS

[CBPolicyRate

Chale Francial, isteress Rates, Mooetary Pobicy-Related Iuteswst Rate, Percent pes acmsan

Colomben Interwst Rates 3-coceth or $0-duy rates and yaelds Insecback rates. Totad fox Colombos, Pescucs, Quarterly, Not S lly Adresed
|Japas |Moathly sverage Skadew Short Rate (SSK) estimates.

Porregal Monthly average Shadow Short Rate (SSK)

The UK Moathly sverage Skadow Short Rate (SSR) esnimate:.

(BPobcyRateGrouth Growth Raw w Censral Bank Pobicy Rates Shadow Rates

|ExchaageRatelSDolarPectEurs

|Clele Natseeud Ci o US Dol Rase foe US Dollr per Natioend Net

Colombex C G USS exchunge rate: Spot, end of pencd. Natieed cervescy. USD for Coloanbun, Natioead Cusrency Utsts per US Dellar, Quusseely, Net S Ly Adyasted
(Fapan US Dollar to Natosal Cusvency Spoe Exchange Rase for Japan. US Dollar per Natiosal Cumvency Unats. Quarerly. Not Seasenally Adusted
Portagal US Dollar to Natoral Cumvescy Spot Exchange Rase for the Ewo Asea, US Dollar per Natiosal Canency U, Quarterty, Noe S iy Adrasted
The UK US Doliar to Natsocal Cumwecy Spot Exchazge Rate for the Ureted Kzpdom, US Dellx per Natiomal Carmsscy Ussts, Quanterly, Not S Ly Adpsted
| ExchumpeRineUSDalleGoowthPontliero |Growth Rate i Excabnge Rate

CreditN ca¥insncial

Challe Condit 90 Now-Snumcial corportons Som Al sectors at Macket value - Percentage of GDP - Adyented for bowaks

[Colomba Condst o Mo Bsmcial comporaoms foem All eckors f Mwkat vabon - Percwstags of GOP - Adjaried for tonsks

Japas Coedit 00 Nem-Ssusen] corpeesticns Soes AL sectors 2t Muket vale - Percentage of GDP - Adyeuted for bonsks

y Coedit o Noo-Sruncisl compoestions Socs AL seckors ¢ Maket vales - Peccantage of GDP - Adymsted for bousks

The UK Coedit 10 Noa-Srancal corposances foes ALl secsors at Masket value - Percentage of GDP - Adyested for beeaks
CrednNoaFmmaalCeontt Growth Rate i Credst 0 Noa- firancul coponnca:
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B.3. Quarterly Summary Statistics

Table B3 - Quarterly Summary Statistics for Chile, Colombia, Japan, Portugal and the

UK
Summary Statistics
Variable Obs Mean Std. Dev Min Max
Chile
exchangerateusdollargrowth 58 0.0078667 | 0.1089709 | -0.1950056 ) 0.3256963
industrialproductiongrowth 58 0.0182668 | 0.0442929 | -0.100076 | 0.1167647
stockmarketusgrowth 58 0.1100858 | 0.1708177 | -.2086939 | 0.4607406
cbpolicyrategrowth 58 0.3674135 1.326971 | -0.9393939 6.44
creditnonfinancialerowth 58 0.0117912 | 0.0873494 | -0.1123321} 0.2605965
Colombia
exchangerateusdollargrowth 53 -0.0026246 | 0.1038676 | -.2039474 | 0.2601521
industnalproductiongrowth 53 0.027104 | 0.0503102 | -0.0982398 ) 0.1426854
stockmarketusgrowth 53 0.2437501 | 04813275 | -0.5568744] 1.36476
cbpolicyrategrowth 53 -0.0007892 | 0.0866519 | -0.2980626 | 0.2325269
creditnonfinancialgrowth 53 0.011251 | 0.0751425 | -0.1451683 | 0.1475684
Japan
exchangerateusdollargrowth 90 0.0144532 | 0.1160113 | -0.2099815] 0.2933806
industrialproductiongrowth 82 0.0038293 | 0.0796377 | -0.3323831] 0.2485055
stockmarketusgrowth 90 0.0344054 | 0.2258526 | -0.439352 | 0.590337
shadowgrowth 90 -1.306848 5895291 | -51.28868 | 6.831689
creditnonfinancialgrowth 90 -0.0163254 | 0.0289974 | -0.0833943] 0.05345
Portugal
exchangerateusdollargrowth 75 -0.0026406 | 0.1030869 | -0.1992657| 0.2815318
industrialproductiongrowth 75 -0.0108857 | 0.0485363 | -0.2036516]) 0.0869367
stockmarketusgrowth 75 0.0341661 | 0.2083774 | -0.4834372)] 0.3633739
shadowgrowth 75 -0.3136986 1.46416 -7.21417 | 4.899424
creditnonfinancialgrowth 75 0.0184447 | 0.0652618 | -0.08726 | 0.1191406
The UK
exchangerateusdollargrowth 91 0.0115163 | 0.0955682 | -0.1388465] 0.3866806
mndustrialproductiongrowth 91 -0.0336491 | 1.715242 | -5.611526 | 6.495533
stockmarketusgrowth 91 0.0435241 | 0.1433518 | -0.3402923 ] 0.3416169
shadowgrowth 91 -1.269996 | 6.554578 | -48.86209 | 13.98622
creditnonfinancialgrowth 91 0.0185599 | 0.0519397 | -0.1037838} 0.1165354
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2.8. Appendix C
C.1. Hylleberg, Engle, Granger and Yoo Unit Root Test for the Presence of a Unit Root

Table C1 - Results of Hylleberg, Engle, Granger and Yoo Unit Root Tests

Test Statdstic] 1% Critical | 5% Critical] 10%s Critical

Chile
Industrial Prodoction Index| Z(t) - Fr0 -2.951 -3.470 -2_880 -2.580
Z(t) -Fr 1.2 -4.418 -2.610 -1.950 -1.600
Z(t) - L. Ann -6.761 -2.610 -1.900 -1.540
Z(t) - Annmal -1.650 -2.380 -1.680 -1.300
Joint Annual 27380 4770 3.080 2350
All frequencies 33.464 R 3370 2860
CB Policy Rate Z(t) - Fol -3.644 -3.470 -2_880 -2.580
Z(t) - Fr 172 -4 865 -2.610 -1.950 -1.600
Z(t) -L.Ann -0.123 -2.610 -1.900 -1.540
Z(t) - Annual -6.706 -2.380 -1.680 -1.300
Joint Annual 22.509 4.770 3.080 2.350
All frequencies 20476 R 3370 2860
Credit Z(t) - Fr0 -2.872 -3.470 -2_880 -2.580
Z(t) -Fr 1,2 -5.924 -2.610 -1.950 -1.600
Z(t) - L. Ann -2.988 -2.610 -1.900 -1.540
Z(t) - Annmal -5.739 -2.380 -1.680 -1.300
Joint Annual 31.006 4770 3.080 2350
All frequencies 30.715 R 3370 2. 860
Stock Market Index Z(t) - FrlD -4.034 -3.510 -2.800 -2.580
Z(t) - Fr 172 -7.175 -2.600 -1.910 -1.580
Z(t) - L_Ann -6.551 -2.530 -1.880 -1.530
Z(t) - Annual -7.090 -2.360 -1.680 -1.310
Joint Annual 26.2901 4730 3000 2360
All frequencies 96.025 R 3.380 2810
Exchange Rate Z(t) - Fr0 -3.276 -3.480 -2.870 -2.570
Z(t) -Fr 1.2 -0 489 -2.580 -1.920 -1.590
Z(t) - L. Ann -5.138 -2.570 -1.900 -1.530
Z(t) - Annual -10.551 -2.360 -1.660 -1.290
Joint Annual 87.535 4. 760 3.120 2370
A]_lfrﬂuencies G0 516 _ 3320 2.810

Colombia

Industrial Production Index] Z(t) - FrlD -3.562 -3.510 -2.800 -2.580
Z(t) - Fr 172 -6.330 -2.600 -1.910 -1.580
Z(t) - L_Ann -7.800 -2.530 -1.880 -1.530
Z(t) - Annual -5.737 -2.360 -1.680 -1.310
Joint Annual 82.537 4730 3000 2360
All frequencies 95.854 R 3.380 2810
CB Policy Rate Z(t) - Fr0 -5.470 -3.510 -2_890 -2.580
Z(t) -Fr 1.2 -5.687 -2.600 -1.910 -1.580
Z(t) - L. Ann -5.285 -2.530 -1.880 -1.530
Z(t) - Annual -2. 870 -2.360 -1.680 -1.310
Joint Annual 20.232 4730 3.000 2360
All frequencies 38.054 R 3.380 2810
Credit Z(t) - Fr0 -3.385 -3.470 -2.880 -2.580
Z(t) - Fr 1/2 -7.851 -2.610 -1.950 -1.600
Z(t) - L_Ann -1.176 -2.610 -1.900 -1.540
Z(t) - Annual -0.421 -2.380 -1.680 -1.300
Joint Annual 49205 4.770 3.080 2.350
All frequencies 43 081 R 3370 2 860
Stock Market Index Z(t) - FrD -1.459 -3.470 -2_880 -2.580
Z(t) -Fr 1/2 -5.789 -2.610 -1.950 -1.600
Z(t) - L. Ann -3.034 -2.610 -1.900 -1.540
Z(t) - Annual -5.167 -2.380 -1.680 -1.300
Joint Annual 28198 4770 3.080 2350
All frequencies 26.377 R 3370 2860
Exchange Rate Z(t) - Fr0 -3.230 -3.480 -2.870 -2.570
Z(t) - Fr 1/2 0228 -2.580 -1.920 -1.590
Z(t) - L_Ann -0.472 -2.570 -1.900 -1.530
Z(t) - Annual -2.391 -2.360 -1.660 -1.290
Joint Annual 130.945 4. 760 3.120 2370
All frequencies 109.734 - 3.320 2810
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Japan
Industrial Production Index Z(t) - Fr -3.852 -3.480 -2.870 -2.570
Z(t) - Fr 1/2 -10.326 -2.580 -1.920 -1.590
Z(t) - L Ann -7.351 -2.570 -1.900 -1.530
Z(t) - Annual -15.241 -2 360 -1.660 -1.290
Joint Annmual 142 335 4.760 3.120 2370
All frequencies 214 902 - 3.320 2 810
Shadow Rate Z(t) - Fr0 -4 238 -3.470 -2 880 -2.580
Z(t) - Fr 172 -4.093 -2.610 -1.950 -1.600
Z(t) - L Ann -6.396 -2.610 -1.900 -1.540
Z(t) - Annual -1.453 -2.380 -1.680 -1.300
Joint Annmual 21.511 4.770 3. 080 2.350
All frequencies 22737 - 3.370 2 860
Credit Z(t) - Fr0 -2.940 -3 480 -2.870 -2.570
Z(t) - Fr 1/2 -11.357 -2.580 -1.920 -1.590
Z(t) - L Ann -12.318 -2.570 -1.900 -1.530
Z(t) - Annual -13.223 -2 360 -1.660 -1.290
Joint Annual 162.731 4.760 3.120 2370
All frequencies 147.412 - 3.320 2810
Stock Market Index Z(t) - Fr0 -4.284 -3 480 -2 870 -2.570
Z(t) - Fr 1/2 -12.363 -2.580 -1.920 -1.590
Z(t) - L Ann -8 244 -2.570 -1.900 -1.530
Z(t) - Annual -12.777 -2 360 -1.660 -1.290
Joint Annmual 116.592 4.760 3.120 2370
All frequencies 180.475 - 3.320 2 810
Exchange Rate Z(t) - Fr0 -4 888 -3 480 -2. 870 -2.570
Z(t) - Fr 172 -12.847 -2.580 -1.920 -1.590
Z(t) - L. Ann -13.248 -2.570 -1.900 -1.530
Z(t) - Annual -8 BB6 -2 360 -1.660 -1.290
Joint Annmual 127.110 4. 760 3 120 2.370
All frequencies 140904 _ 3320 2 810

Po l'tuEal

Industrial Production Index Z(t) - Fr0 -3 814 -3 480 -2.870 -2.570
Z(t) - Fr 1/2 -9.166 -2.580 -1.920 -1.590
Z(t) - L Ann -12.302 -2.570 -1.900 -1.530
Z(t) - Annual -7.613 -2 360 -1.660 -1.290
Joint Annual 104737 4. 760 3.120 2370
All frequencies 84295 - 3. 320 2 810
Shadow Rate Z(t) - Fr -4.057 -3.470 -2.880 -21.580
Z(t) - Fr 1/2 -4 967 -2.610 -1.950 -1.600
Z(t) - L Ann -1.878 -2.610 -1.900 -1.540
Z(t) - Annual -5.434 -2 380 -1.680 -1.300
Joint Annual 16527 4770 3 080 2.350
All frequencies 39134 - 3.370 2. 860
Credit Z(t) - Fr0 -2.297 -3.480 -2 870 -2.570
Z(t) - Fr 172 -T7.323 -2.580 -1.920 -1.590
Z(t) - L Ann -2.570 -1.900 -1.530
Z(t) - Annual -8.180 -2.360 -1.660 -1.290
Joint Annual 63.344 4.760 3.120 2.370
All frequencies 53 085 - 3320 2 810
Stock Market Index Z(t) - Fr0 -3.233 -3.510 -2 890 -2.580
Z(t) - Fr 1/2 -7.BB6 -2.600 -1.910 -1.580
Z(t) - L Ann -5.506 -2.530 -1.880 -1.530
Z(t) - Annual -9.327 -2.360 -1.680 -1.310
Joint Annual 58 954 4.730 3.000 2360
All frequencies 93 575 - 3. 380 2810
Exchange Rate Z(t) - Fr0 -2.505 -3.470 -2.880 -21.580
Z(t) - Fr 172 -8.176 -2.610 -1.950 -1.600
Z(t) - L Ann -8 444 -2.610 -1.900 -1.540
Z(t) - Annual -5.996 -2 380 -1.680 -1.300
Joint Annmual 53.845 4. 770 3.080 2.350
Al frequencies 55291 _ 3_.370 2 860
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The UK

Industrial Production Index]

Shadow Rate

Credat

Stock Market Index

Exchange Rate

Z(t) - Fr0
Z(t) - Fr 1/2
Z(t)- L. Ann
Z(t) - Annual
Jomnt Annual
All frequencies
Z(t) - Fr0
Z(t) -Fr 172
Z(t) - L. Ann
Z(t) - Annual
Joint Annual
All frequencies
Z(t) - Fr0
Z(t) - Fr 1/2
Z(t) - L. Ann
Z(t) - Annual
Joint Annual
All frequencies
Z(t) - Fr0
Z(t) -Fr 172
Z(t)- L. Ann
Z(t) - Annual
Joint Annual
All frequencies
Z(t) - Fr0
Z(t) - Fr 1/2
Z(t) - L Ann
Z(1) - Anmual
Joint Annual
All frequencies

-8.484
-11.691
-20.592

-1.432
213.023
198 876

-4 682

4151

-6.587

-1.633
23.032
26.258

-3.231

-9.760
-10.216

-8.152
85.482
81.539

-4 881
-12.754
-11.640
-11.318
131.781
179.060

-4.244
-12.233
-10.208
-11.215
114.828
144 864

-3.480
-2.580
-2.570
-2.360
4760

-3.470
-2.610
-2.610
-2.380
4770

-3.480
-2.580
-2.570
-2.360
4.760

-3.480
-2.580
-2.570
-2.360
4760

-3.480
-2.580
-2.570
-2.360
4.760

-2.870
-1.920
-1.900
-1.660
3.120
3.320
-2_880
-1.950
-1.900
-1.680
3.080
3.370
-2.870
-1.920
-1.900
-1.660
3.120
3.320
-2.870
-1.920
-1.900
-1.660
3.120
3.320
-2.870
-1.920
-1.900
-1.660
3.120
3.320

-2.570
-1.590
-1.530
-1.290
2.370
2.810
-2.380
-1.600
-1.540
-1.300
2.350
2.860
-2.570
-1.390
-1.530
-1.290
2370
2.810
-2.370
-1.590
-1.330
-1.290
2.370
2.810
-2.5370
-1.390
-1.530
-1.290
2370
2.810

Note: Hylleberg, Engle, Granger and Yoo (HEGY) Test results based on: Ho

: Series contains a unit root and Ha:

No unit root present. The presence of a unit root is rejected for the cases where the |test statistic| < |critical
value|. Cases where we fail to reject the null hypothesis of a unit root are highlighted in grey.
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C.2. Augmented Dickey-Fuller Tests for the Presence of a Unit Root
Table C2 - Results of Augmented Dickey-Fuller Unit Root Tests (Level Data)

Test Statistic] 1% Critical | 5% Critical] 10% Critical] P-Value
Level Data
Chile
Industrial Production Index -1.645 -3.506 -2.889 -2.579 0.4598
CB Policy Rate -4.207 -3.532 -2.903 -2.586 0.0006
Credit -2.713 -3.570 -2.924 -2.597 0.0718
Stock Market Index 0.112 -3.505 -2.889 -2.579 0.9669
Exchange Rate -7.709 -3.465 -2.881 -2.571 0.0000
Colombia
Industrial Production Index]| -1.009 -3.505 -2.889 -2.579 0.7500
CB Policy Rate -1.264 -3.500 -2.888 -2.578 0.6453
Credit -2.296 -3.531 -2.902 -2.586 0.1733
Stock Market Index -1.517 -3.572 -2.925 -2.598 0.5252
Exchange Rate -8.936 -3.465 -2.881 -2.571 0.0000
Japan
Industrial Production Index -2.031 -3.467 -2.881 -2.571 0.2732
Shadow Rate 0.023 -3.516 -2.893 -2.582 0.9604
Credit -1.154 -3.472 -2.882 -2.572 0.6929
Stock Market Index -1.829 -3.465 -2.881 -2.571 0.3660
Exchange Rate -1.386 -3.465 -2.881 -2.571 0.5891
Portugal
Industrial Production Index -1.831 -3.465 -2.881 -2.571 0.3652
Shadow Rate -0.896 -3.516 -2.893 -2.582 0.7892
Credit -0.679 -3.553 -2.915 -2.592 0.8521
Stock Market Index -1.964 -3.502 -2.888 -2.578 0.3027
Exchange Rate -1.546 -3.538 -2.906 -2.588 0.5104
The UK
Industrial Production Index] -9.421 -3.466 -2.881 -2.571 0.0000
Shadow Rate -1.591 -3.516 -2.893 -2.582 0.4879
Credit -1.215 -3.487 -2.885 -2.575 0.6673
Stock Market Index -0.284 -3.465 -2.881 -2.571 0.9277
Exchange Rate -1.838 -3.465 -2.881 -2.571 0.3620

Note: Augmented Dickey-Fuller Unit Root Test results based on: Ho: Series contains a unit root and Ha: No unit

root present. MacKinnon (1996) one-sided p-values are quoted. The presence of a unit root is rejected for the

cases where the p-value < 0.1.
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C.3. Augmented Dickey-Fuller Tests for the Presence of a Unit Root

Table C3- Results of Augmented Dickey-Fuller Unit Root Tests (First Differenced Data)

Test Statistic] 1% Critical §5% Critical] 10% Critical] P-Value
First Difference

Chile
Industrial Production Index -4 563 -3.509 -2 890 -2.580 0.0002
CB Policy Eate -4.207 -3.532 -2903 -2.586 0.0006
Credit 2713 -3.570 -2924 -2.597 00718
Stock Market Index -7171 -3.507 -2 889 -2.579 0.0000
Exchang& Rate -5077 -3 467 -2 881 -2.571 0.0000

Colombia

Industrial Production Index -6.069 -3.506 -2 839 -2.579 0.0000
CB Policy Rate -5.430 -3.500 -2 838 -2.578 0.0000
Credit -3.260 -3.537 -2.905 -2.588 0.0167
Stock Market Index -1.758 -3.577 -2028 -2.599 04017
Exchang& Rate -5301 -3 471 -2 882 -2572 0.0000

Japan
Industrial Production Index -7.115 -3 469 -2 832 -2572 0.0000
Shadow Rate -5.627 -3.521 -2 896 -2.583 0.0000
Credit -4.205 -3.473 -2.833 -2.573 0.0005
Stock Market Index -7395 -3 466 -2 881 -2571 0.0000
Exchange Rate -5 800 -3 466 -2 881 -2.571 0.0000

Portugal
Industrial Production Index -4 635 -3 466 -28381 -2571 0.0001
Shadow Rate -5.542 -3.521 -2 896 -2.583 0.0000
Credit -2.905 -3.493 -2 887 -2.577 0.0448
Stock Market Index -5.208 -3.504 -2 889 -2.579 0.0000
Exchange Rate -3 587 -3 545 -2910 -2.590 0.0060
The UK

Industrial Production Index -9.421 -3 466 -2 881 -2.571 0.0000
Shadow Rate -5.185 -3.521 -2 896 -2.583 0.0000
Credit -4 448 -3 4383 -2 886 -2.576 0.0002
Stock Market Index -7238 -3 466 -2 8381 -2571 0.0000
Exchange Rate -6.086 -3 466 -2 881 -2.571 0.0000

Note: Augmented Dickey-Fuller Unit Root Test results based on: Ho: Series contains a unit root and Ha: No unit

root present. MacKinnon (1996) one-sided p-values are quoted. The presence of a unit root is rejected for the

cases where the p-value < 0.1.
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C.4. Phillips-Perron Test for the Presence of a Unit Root
Table C4 - Results of Phillips-Perron Unit Root Tests

Test Statistic] 1% Critical §5% Critical] 10% Critical] P-Value
First Difference

Chile
Industrial Production Index -4.675 -3.508 -2.890 -2.580 0.0001
CB Policy Rate -3.462 -3.530 -2.901 -2.586 0.0090
Credit -2.482 -3.567 -2.923 -2.596 0.1198
Stock Market Index -3.565 -3.506 -2.889 -2.579 0.0065
Exchange Rate -5.371 -3.466 -2.881 -2.571 0.0000

Colombia

Industrial Production Index -4.445 -3.506 -2.889 -2.579 0.0002
CB Policy Rate -6.531 -3.499 -2.888 -2.578 0.0000
Credit -3.404 -3.534 -2.904 -2.587 0.0108
Stock Market Index -1.848 -3.574 -2.927 -2.598 0.3567
Exchange Rate -5.030 -3.470 -2.882 -2.572 0.0000

Japan
Industrial Production Index -4.671 -3.469 -2.882 -2.572 0.0001
Shadow Rate -7.080 -3.520 -2.896 -2.583 0.0000
Credit -3.747 -3.473 -2.883 -2.573 0.0035
Stock Market Index -5.275 -3.466 -2.881 -2.571 0.0000
Exchange Rate -5.341 -3.466 -2.881 -2.571 0.0000

Portugal
Industrial Production Index -5.209 -3.466 -2.881 -2.571 0.0000
Shadow Rate -4.094 -3.520 -2.896 -2.583 0.0010
Credit -2.789 -3.493 -2.887 -2.577 0.0599
Stock Market Index -3.767 -3.503 -2.889 -2.579 0.0033
Exchzm«_gc Rate -3.767 -3.544 -2.909 -2.590 0.0033
The UK

Industrial Production Index -13.700 -3.466 -2.881 -2.571 0.0000
Shadow Rate -6.150 -3.520 -2.896 -2.583 0.0000
Credit -4.327 -3.488 -2.886 -2.576 0.0004
Stock Market Index -5.833 -3.466 -2.881 -2.571 0.0000
Exchange Rate -5.822 -3.466 -2.881 -2.571 0.0000

Note: Phillips-Perron Unit Root Test results based on: Ho: Series contains a unit root and Ha: No unit root
present. MacKinnon (1996) one-sided p-values are quoted. The presence of a unit root is rejected for the cases

where the p-value <0.1.
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2.9. Appendix D

The first robustness check makes use of a Structural VVector Autoregressive (SVAR) model and
impulse response functions to identify the impact of monetary policy shocks on financial
stability. I apply this methodology to the cases of Chile, Colombia, Japan, Portugal and the UK
using monthly data. Growth rates are y-o-y.

The lag length is selected using AIC and FPE. The AIC and FPE suggest seven lags for Chile,
Japan, Portugal and the UK while eight lags are suggested for Colombia.

Monthly time series data is used, with the exception being credit data, which is available
quarterly. The quarterly credit data is interpolated using Cubic Spline to estimate the monthly
values. The number of observations is based on a balanced SVAR; Chile has 165 observations,
Colombia has 141 observations, Japan has 261 observations, Portugal has 213 observations and
lastly, the UK has 261 observations.

D.1. Monthly Variable Sources
Table D1 - Monthly Sources of Variables

Vartable Code Source Froquesc]lsitial Date  |End Date
| Chle PTOTNSKD Woeld Bazk staff calculations based oo Datastreams data Global Econemic Mositor (GEM) Mecthly | 0101991 | 01052018
Colombia PTOTNSKD Workd Bask staff calculations based o6 D data. Globel E Moaites (GEM) Mcctly | 01011992 | ovusonis
Taas PTOTNSKD Workd Bask suf based o8 D &n Glstel Moaisee (GEM) Mectly | oLo1i93 | ovosaos
Porruzal PTOTNSKD Woeld Bazk staff calculanoes based oo Datastream data. Global Economic Momstoe (GEM) Mcctly | oLo11994 | oLosaois
The UK [PTOTNSKD Woekd Bazk staff calculatins based on D data Clobel E Maositee (GEM) Moty | 01011995 | olosanis
dstaProdscoxGront Author's ewn calcalations using PTOTNSKD

StockMarke(U'S

el DSTREMETXD World Back st hasad 06 Da and DGF Fusuece Snnscs &m GEM 0107.2001 | 01072018
Colombia DSTEMETXD World Bask saéf based on D a=d MF Fimarce Staticacs dwa. GEM |Meestly | 010172003 | 01082018
Japsm DSTEMETXD Federal Reverve Econoasic Data Mectly | 01011590 | 01052018
Pocrugal DSTEMETXD Federal Reserve E Data Moctly | 01011993 | ovononis
The UK DSTEMETXD Federal Reserve E Dan 01011990 | oro0is
StockMackerlUSGrows Author's eam calculasions uung DSTEMETXD

CEPobcyRate

Chide MCL Cectral Back of Chie Mectly | 28021997 | 30082009
Colombia MCO Censnl Bank of Colombis sty | 30041995 | 30082080
Tapas MNP Back of lapaz Mectly | 31011946 | 30082000
Poruzal MM Bark of Porrazal ecctly | 31011998 | 30082009
The U MGB Bark of Eazlsmd Meedly | 31001946 | 30062010
CBPolicyRaneGrowth Author's ewn calculations using BIS_CBPOL

FxchanpeRateUSDellar PestEure

= CCUSMADICLMSIEN |Foderal Resarve Economic Dana Moottty | 01011960 | 00082019 |
Colombia COLOCUSSPOISTM | Federal Reserve Economic Data Mcctly | 1011560 | oLvs0is
Tapaz EXIPUS Federal Reserve Economic Data Mectly | 01011571 | oL072018
Peerapal EXUSEU Federal Ressrve Ecoooeic Data Mectly | 01011905 | 01072049
The UK | EXUSUK Fedaral Reserve £ Danx 01011971 | ovenaoe
ExchazgeRanel'SE PostEx Authors swn caicalanons uung ExchangeRael SDelarPosEare

CredafNsaFinascial

Chile QULNAMTIOA | BIS wotal credie statissics. Quanerty | 31122002 | 3008208
Coloesbia QCONAMTIOA | BIS wal areds sutiwsics Quamety | 31121906 | 3008208
fapas QPNAMTIOA | BIS sl cede stansmcs 3111584 | 30090018
Porruzal QPTNAMTOA | BIS wtal creds stanuncs Quamecty | 3112197% | 3008208
The UK QUBNAMTOA | BIS otal credin statissics. Quarmerty | 31031876 | 30082018
C Growth Auors ews caloulatioss uung CredeNosFmecul
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D.2. Monthly Variable Definitions

Table D2 - Monthly Definitions of Variables
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D.3. Monthly Summary Statistics
Table D3 - Monthly Summary Statistics for Chile, Colombia, Japan, Portugal and the

UK
Summary Statistics
Variable Obs Mean Std. Dev Min Max
Chile
exchangerateusdollargrowth 165 0.006385 | 0.1123915 | -0.226697 | 0.3370103
mndustrialproductiongrowth 165 0.0183469 | 0.0467193 | -0.1333333 ) 0.1384615
stockmarketusgrowth 165 0.1339619 | 0.2840849 | -0.4269121] 0.905665
cbpolicyrategrowth 165 0.4397107 | 1.545128 | -0.9393939 9
creditnonfinancialerowth 165 0.0150551 | 0.0873725 ] -0.1123321] 0.2681873
Colombia
exchangerateusdollargrowth 141 0.0213708 | 0.1678636 | -0.2563613 ] 0.6026025
mdustrialproductiongrowth 141 0.0253187 | 0.0590517 | -0.137931 | 0.1643836
stockmarketusgrowth 141 0.1982585 | 0.4993862 | -0.5837283 ] 1.642121
cbpolicyrategrowth 141 0.0307655 | 0.3114321 -0.65 0.6666667
creditnonfinancialgrowth 141 0.0174562 | 0.0767357 | -0.1451683 ] 0.1506397
Japan
exchangerateusdollargrowth 261 0.0084318 | 0.1074411 | -0.217397 | 0.2697206
mdustnalproductiongrowth 261 0.0038353 | 0.0803374 | -0.3610635] 0.2791519
stockmarketusgrowth 261 0.0243926 | 0.2191659 | -0.444071 | 0.6861854
shadowgrowth 261 -1.530569 7.109558 | -57.9729 32.6405
creditnonfinancialgrowth 261 -0.0163142 § 0.0291939 | -0.0850487] 0.05345
Portugal
exchangerateusdollargrowth 213 -0.0045911 | 0.1036223 | -0.2064713 ] 0.2781227
industrialproductiongrowth 213 -0.0003758 | 0.0563103 | -0.1956522§ 0.1363636
stockmarketusgrowth 213 0.0063903 | 0.2745805 | -0.5717196 0.6237707
shadowgrowth 213 -0.4330425 | 2.031648 | -18.6168 6.96439
creditnonfinancialgrowth 213 0.0194145 | 0.0634335 | -0.0923379] 0.1214932
The UK
exchangerateusdollargrowth 261 0.0107753 | 0.0955532 | -0.1389162] 04124914
mdustnalproductiongrowth 261 -0.0008895 | 0.0377978 | -0.1428571 ] 0.0909091
stockmarketusgrowth 261 0.0504947 | 0.1895813 | -0.5363176] 0.6029442
shadowgrowth 261 -2.570396 18.21171 -201.659 43.5209
creditnonfinancialgrowth 261 0.018743 | 0.0523632 | -0.1037838} 0.1195123
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D.4. Structural Impulse Response Functions: Short Run Impact

Chile

Figure D4.1 - Short Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Figure D4.2 - Short Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Japan

Figure D4.3 - Short Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Figure D4.4 - Short Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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The UK

Figure D4.5 - Short Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in the UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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D.5. Cumulative Structural Impulse Response Functions: Long Run Impact

Chile

Figure D5.1 - Long Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Colombia

Figure D5.2 - Long Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Figure D5.3 - Long Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Portugal

Figure D5.4 - Long Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Figure D5.5 - Long Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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2.10. Appendix E

The second robustness check makes use of a Structural Vector Autoregressive (SVAR) model
and impulse response functions to identify the impact of monetary policy shocks on financial
stability. I apply this methodology to the cases of Chile, Colombia, Japan, Portugal and the UK
using quarterly data. Growth rates are y-o-y. The SVAR model and the impulse response
functions are generated with a different Cholesky ordering to that of the main results. The

Cholesky decomposition matrix is as follows:

Ui by O 0 0 O &r\ short termpolicy rates innovation
{ uipw { by1  bys 0 0 O ) ( sipw industrial production innovation
= *

Ucg bsy bz, bzz 0 0 Ecg credit growth innovation .(9)
\usp \b41 by bss bas O / \gsp / stock price innovation
Uer bsy bs, bsz bsy bss Eer exchange rate innovation

The lag length is selected using HQIC and the SBIC. Both the HQIC and the SBIC suggest 2
lags for the case of Chile, the SBIC suggests 2 lags for the case of Colombia and both the HQIC
and the SBIC suggest 1 lag for the cases of Japan, Portugal and the UK.

E.1. Structural Impulse Response Functions: Short Run Impact
Chile
Figure E1.1 - Short Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Colombia

Figure E1.2 - Short Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Figure E1.3 - Short Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
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Portugal

Figure E1.4 - Short Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
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E.2. Cumulative Structural Impulse Response Functions: Long Run Impact

Chile

Figure E2.1 - Long Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
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Japan
Figure E2.3 - Long Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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The UK

Figure E2.5 - Long Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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2.11. Appendix F

The third robustness check makes use of a Structural Vector Autoregressive (SVAR) model
and impulse response functions to identify the impact of monetary policy shocks on financial
stability. I apply this methodology to the cases of Chile, Colombia, Japan, Portugal and the UK
using quarterly data. Growth rates are y-o0-y. The SVAR model and the impulse response
functions are generated with a different Cholesky ordering to that of the main results. The

Cholesky decomposition matrix is as follows:

Ui b;; O 0 0 O &r\ Industrial production innovation
Uip by1  bys 0 0O Eip | short term policy rates innovation
= | b3y b3y, b3z 0 0 |*| &g credit growth innovation .(10)

\uer \b41 by, bsz bas O / \Ser / exchange rate innovation
Usp bsy bs, bsz bsy bss Esp stock price innovation

The lag length is selected using HQIC and the SBIC. Both the HQIC and the SBIC suggest 2
lags for the case of Chile, the SBIC suggests 2 lags for the case of Colombia and both the HQIC
and the SBIC suggest 1 lag for the cases of Japan, Portugal and the UK.

F.1. Structural Impulse Response Functions: Short Run Impact
Chile
Figure F1.1 - Short Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Colombia

Figure F1.2 - Short Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Figure F1.3 - Short Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Portugal

Figure F1.4 - Short Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Figure F1.5 - Short Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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F.2. Cumulative Structural Impulse Response Functions: Long Run Impact

Chile

Figure F2.1 - Long Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Figure F2.2- Long Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Japan
Figure F2.3 - Long Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Portugal
Figure F2.4 - Long Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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The UK
Figure F2.5 - Long Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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2.12. Appendix G
The fourth robustness check makes use of a Bayesian Vector Autoregressive (BVAR) model
and impulse response functions to identify the impact of monetary policy shocks on financial

stability. I apply this methodology to the cases of Chile, Colombia, Japan, Portugal and the UK

using quarterly data. Growth rates are y-o-y.

The BVAR model and the impulse response functions are generated with the same ordering to
that of the main results. The lag length is selected using HQIC and the SBIC. Both the HQIC
and the SBIC suggest 2 lags for the case of Chile, the SBIC suggests 2 lags for the case of
Colombia and both the HQIC and the SBIC suggest 1 lag for the cases of Japan, Portugal and

the UK.

G.1. Structural Impulse Response Functions: Short Run Impact

Chile
Figure G1.1 - Short Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Colombia

Figure G1.2 - Short Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
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Figure G1.3 - Short Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Portugal

Figure G1.4 - Short Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Figure G1.5 - Short Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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G.2. Cumulative Structural Impulse Response Functions: Long Run Impact
Chile
Figure G2.1 - Long Run Structural Impulse Response Function: Chile

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Chile to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Figure G2.2- Long Run Structural Impulse Response Function: Colombia

Responses of industrial production, the Central Bank policy rate, credit, stock market and the exchange rate in
Colombia to a Central Bank policy rate shock. A confidence interval of 2 standard deviations based on 1000
replications is included.
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Japan

Figure G2.3 - Long Run Structural Impulse Response Function: Japan

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Japan to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Figure G2.4 - Long Run Structural Impulse Response Function: Portugal

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in Portugal to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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The UK

Figure G2.5 - Long Run Structural Impulse Response Function: The UK

Responses of industrial production, the shadow rate, credit, stock market and the exchange rate in The UK to a
shadow rate shock. A confidence interval of 2 standard deviations based on 1000 replications is included.
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Source: Author’s estimates based on Datastream and BIS statistics, IRFs generated in EViews.
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2.13 Appendix H

H.1. List of Policy Choices Implemented in Chile, Colombia, Portugal, Japan and the
UK

Chile

Dedollarization and dollarization events — 1959 to 1962

Partial dollarization - 1977 to 1982

Dedollarization and indexation — 1982 to 1983

Indexation — 1985 to 1989

Persistence of indexation — 1990 to 2000

Inflation targeting — 1991

Fully fledged inflation targeting — 1999

Free floating exchange rate - 1999

De-indexation — 2001

Reserve requirements allowing non-dollar reserves — 2008

No active reserve requirements — raise policy rates in times of capital inflows and reduce with
outflows

Reserve requirements — 4.5%

Colombia

Pegged exchange rate — 1915 to 1931 (UK pound)
Pegged exchange rate — 1931 to 1993 (US dollar)
Free floating exchange rate — 1999

Inflation targeting — 1999

Marginal Reserve Requirements — 2007

Reserve Requirement Abolished — 2008

Portugal

Pegged exchange rate — 1928 to 1950s (UK pound)
Pegged exchange rate — 1992 to 1999 (US dollar)
Free floating euro exchange rate - 1999

Reserve requirements — 2% from 1999

Inflation targeting — 2003

Quantitative Easing — 2009
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Reserve requirements — 1% from 2012
Extended Quantitative Easing Policies — 2016

Japan

Free floating exchange rate — 1973

Reserve requirements — 1.2% from 1991

Reserve requirements — 1.75% from 1986

Initial Quantitative Easing Policies (Not yet referred to as QE) — 1997 to 1998
Quantitative Easing — 2001

Extended Quantitative Easing Policies — 2010

Inflation targeting — 2013

Extended Quantitative Easing Policies — 2014

The UK

Reserve Requirement — 1971 to 1980
Reserve Requirement Abolished — 1981
Reserves averaging — 1981 to 2009

Inflation targeting — 1992

Free floating exchange rate — 1992

Interest on excess reserves — 2009
Quantitative Easing — 2009

Extended Quantitative Easing Policies — 2011
Extended Quantitative Easing Policies — 2016
Inflation targeting — 1992
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Chapter 3

The Role of Central Banks and the Political Environment

in Financial Stability: A Few Case Studies
Chile, Colombia, Japan, Portugal and the UK

3.1. Introduction

On 15 September 2008, the Great Recession entered a critical phase when Lehman Brothers
filed for bankruptcy. The financial crisis was preceded by a period known as the Great
Moderation, which saw the US experience a period of major financial deregulation. Financial
instability and the subsequent credit crunches experienced by a number of countries following
two decades of global structural reforms highlighted the importance of stabilising credit supply
and assigning a higher importance to financial stability. Although many EMEs such as those in
Latin America started to assign a higher importance to financial stability following earlier crises
experienced by the region in the early 1990s, the financial stability of AEs only became a
concern during the financial crisis when AEs failed to contain and prevent the damage caused.

As Latin American economies continue to become more open and integrated in global markets,
the study of the financial stability of these countries becomes paramount. Additionally, in light
of the consequences of the GFC and the somewhat limited reach of conventional monetary pool
tools in recent times, the study of the financial stability as well as the use of alternative policy
frameworks of the AEs in this analysis is fundamental. The level of CBI is the degree of direct
influence that the government and politicians have over monetary policy decisions. Higher

levels of CBI are generally associated with increased
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transparency and in turn, improved institutional quality. In this chapter, higher levels of CBI
indicate a greater degree of monetary policy freedom. Maxfield (1997) points out that while
only three Central Banks became legally independent in the 1980s, the 1990s saw more than
thirty Central Banks become legally independent. Cukierman (2008) notes that, “during the
forty years ending in 1989 there had hardly been reforms in CB legislation”. Further,

Fernandez-Albertos (2015) shows that the majority of reforms occurred during the 1990s.

In this chapter, I look at the structure and functioning of Central banks in two Latin American
countries namely, Chile and Colombia, two European countries namely, the UK and Portugal
and one Asian country namely, Japan. | then consider the political environment and the
financial stability of these countries, | substantiate the discussion with a brief empirical analysis
of the effect of CBI on credit growth using an existing database created by Romelli (2018). Our
main results show that there is a positive relationship between credit growth and the level of
CBI due to the positive and statistically significant coefficient on the interaction term between
growth in domestic credit to the private sector and the level of CBI for the cases of Portugal
and the UK for the second regression equation. When considering domestic credit by deposit
money banks and other financial institutions, the interaction term is positive and statistically
significant for the cases of Chile, Portugal and the UK for the second regression and the UK
for the third regression equation. A number of robustness checks show that the coefficient is
positive and statistically significant for a number of cases when implementing a variety of
estimation methods. Indeed, lending booms are needed to ensure financial development in the
form of increased intermediation (permanent capital deepening) on the part of banks. However,
banking crises are often preceded by periods of intense credit growth in which capital deepening
is not permanent.!? Fluctuations in credit growth are larger for higher levels of CBI and hence,
in periods of financial instability or ultimately financial crises, CBI would be reined back in an

effort to re-establish financial stability.

The rest of the chapter is as follows, Section 2 discusses the Central Bank setting and Section
3 discusses both the political environment and the financial stability in these countries, Section
4 makes use of a simple empirical analysis to substantiate the discussion and lastly, Section 5

concludes.

12 See Gourinchas et al. (2001).
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3.2. The Central Banks

According to Bernhard (2002), CBI is the ability of the Central Bank to control monetary
instruments. Bernhard (1998, 2002) also points out that economic integration may lead to intra-
party conflict over monetary policy that could in turn damage the stability of the government.
At the same time CBI may remove intra-party conflicts over monetary policy and as such may
be viewed as a channel by which cabinet stability and durability may increase. Bodea and
Hicks (2015), Cukierman (1992), Cukierman et al. (1992), Cukierman et al. (2002), Persson
and Tabellini (1990) and Rogoff (1985) all show that CBI has the ability to stabilise the
economy by decreasing inflation, reducing inflation volatility, reducing uncertainty in the
economy and increasing monetary policy credibility. Independent Central Bank countries are
also more likely to maintain or attract capital inflows during interwar periods as investors have
confidence in the lack of political motives behind the pegging with gold (Simmons, 1994).
Garriga (2016) finds that lower-middle income and low-income countries had more stable
levels of CBI throughout the period between 1970 and 2012.

The five countries analysed all have somewhat autonomous Central Banks. According to the
CBIl index used in this chapter, BdP is the most independent Central Bank in the sample, Banco
de la Republica is the most independent when considering the two Latin American countries in
the sample and Bank of Japan is the least independent. All five Central Banks act as a lender
of last resort and the main objective of all five Central Banks is the achievement of price
stability by controlling monetary supply and interest rates. However, four of these Central
Banks are also responsible for the maintenance of a stable financial system by ensuring the
settlement of funds amongst banks and other financial institutions. The governor of the Banco
de la Republica is not accountable for financial stability as it is considered to be beyond the
scope of the Central Banks’ mandate. All five countries have Deposit Insurance Systems®®
which, are designed to minimise or eliminate depositors’ risk when depositing funds in bank

accounts. The existence of this guarantee ties in with the lender of last resort function.

BCCH was established with a degree of operational independence in August 1925. The BCCH

adopted a partial inflation-targeting framework for monetary policy in 1990 and in 1999, the

13 The Deposit Insurance Systems in Colombia, Japan and the UK belong to the International Association of
Deposit Insurers as of April 2020.
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Central Bank fully adopted an inflation-targeting framework in combination with a flexible
exchange rate regime. Adopting a flexible exchange rate regime removes the BCCH’s ability
to intervene in the market when atypical circumstances present themselves. In the years leading
up to an independent monetary policy for the BCCH, fiscal policy was given preference in
decision making which resulted in periods of extreme inflation due to the inability to implement
an effective stabilisation policy (Marshall, 2003). Looking at the opposite side of the coin,
sustainable monetary policy aimed at maintaining price stability may lead to both lower
inflation and lower output volatility. In 1975, the Monetary Council was established, the
orderly and progressive development of the national economy took place and the autonomy of
the Central Bank was legally established. In 2007, the maintenance of annual inflation of the
CPI at a level of 3 percent with a 1 percent leeway in each direction became the main objective
of the BCCH.

The Colombian Central Bank (Banco Nacional) was established in 1880 and served as the
government’s banker and the issuer of the national currency. The Law of the Banco de la
Republica (Law 31) states that “Banco de la Republica is a legal entity of the public law, which
will continue functioning as a state-owned body of the constitutional rank, with a legal regimen
of its own, with its own and special nature, and with administrative, patrimonial and technical
autonomy”. A number of structural reforms have been implemented over the past three decades
in an effort to promote and ensure greater independence of Banco de la Republica. The most
important reform was the decision to prioritise inflation control and hence to preserve the
currency’s buying power although, the consideration and co-ordination with general economic
policy remained important. The Central Banks’ mandate of maintaining price stability is
established at a constitutional level in Colombia with the main monetary instrument used in

monetary policy being the Repo interest rate.

The BoJ was established with the Bank of Japan Act of 1882 in an effort to centralize currency
production although the yen had been established earlier with the New Currency Act of 1871.
In 1949, the Policy Board was established, the Policy Board is the highest decision-making
body within the Bank. The BoJ Act of 1942 stated that, “the regulation of the currency, control
and facilitation of credit and finance, and the maintenance and fostering of the credit system,
pursuant to national policy, in order that the general economic activities of the nation might be
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adequately enhanced”, are the objectives of the BoJ. Revisions to the BoJ Act in 1997 gave the
CBl as it originally acted as a branch of the Japanese government and today, the Bank is neither
a governmental agency nor a private corporation. The BoJ introduced a price stability target in
2013 namely, an inflation rate target of 2 percent. Lastly, the Bank is responsible for upholding

confidence in the currency.

BdP was established in 1846 by the Decree of 19 November 1846 and served as the country’s
Central Bank until 1999. Although it still acts as its own entity, it is now a member of the
ESCB and as such pursues the objectives of the ESCB. 1931 saw a new era for banking rules
in which the growth of liabilities of BdP was limited to a proportion of the amount held in
foreign reserves, this resulted in improved monetary control, as the Bank was no longer able to
freely finance the government. The Bank became increasingly more dependent on the
government for administrative purposes and started to pursue both fixed interest and fixed
exchange rates. By 1960, laws had been approved that required banks to hold minimum cash
reserve balances and also gave BdP the power to intervene in both credit control and interest
rate movements. BdP was founded as a public limited company and was nationalised in 1974.
The Organic Law of 15 November 1975 redefined BdP’s functions and officially gave the Bank
the role of Central Bank, the Bank was also given the power to supervise the banking system.
The Organic Law of October 1990 increased the independence of board members and the
Organic Law of January 1998 reinforced the independence of BdP. The CCR contains credit
related information and is managed by BdP. BdP is responsible for the regulation of banking
activities in Portugal as well as ensuring the stability, efficiency and robustness of the financial

system.

The delegation of interest rate responsibility to the BoE in 1997 meant that the Bank became
politically independent and now, the BoE is responsible for the setting of monetary policy and
hence, the maintenance of monetary stability and the maintenance of financial stability. The
BoE works closely with the Treasury who is responsible for economic and financial policy.
The MPC which, is a division of the BoE, is responsible for interest rate decisions with the aim
of achieving the inflation target established by the Chancellor of the Exchequer. As a whole,
the BoE says that its role is “Promoting the good of the people of the United Kingdom by
maintaining monetary and financial stability”, the 1988 BoE Act confirms this by stating that
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the Banks’ top priority is achieving price stability.}* The Bank’s position as a lender of last
resort once again became apparent in 2007 when the BoE acted as a lender of last resort to
Northern Rock following a bank failure. The BoE and the PRA published discussion notes on
proposals in October and December of 2018 in preparation for the UK’s departure from the EU
in an effort to ensure that the legal framework is well established at the time of the UK’s

departure from the EU.

3.3. The Political Environment and Financial Stability

Bernhard and Leblang (2002) and Clark et al. (2013) show that CBI may have important
political consequences. Eijffinger and de Haan (1996)° discuss the three dimensions of CBI
namely, financial, personnel and policy independence. King (2003) points out that politicians
now have a reduced number of instruments available as they have transferred monetary policy
control to unelected Central Bankers. Unfortunately, an independent Central Bank does not
necessarily shield the Central Bank from the influence of the government and threats to CBI
still exist (Lohmann, 1998).

McNamara (2002) points out that Central Banks remain resolutely political and partisan
institutions due to policy making which has identifiable and important distribution effects.
Berman and McNamara (1999) mention that democratic accountability may be of concern when
Central Banks are responsible for monetary policy as Central Bankers are not elected by the
public and hence, are not accountable to the public. Many politicians choose to artificially
stimulate the economy in the lead up to elections, Clark et al. (1998) point out that politicians
who hope to maximize their votes will favour the ability to influence monetary policy and
hence, will not choose to have an independent Central Bank, which limits their ability to affect
monetary policy. In more recent times, due to financial and economic integration, political
leaders are held accountable to foreign markets and the independence of Central Banks has

once again become attractive (Keohane and Milner, 1996).

14 Price stability in the case of the BoE is defined as an inflation rate of 2 percent per annum.
15 Financial independence refers to the government’s ability to use Central Bank loans to fund expenditures, to
avoid monetary policy subordination (Garriga, 2016). Personnel independence deals with the ability of the
government to influence the board membership of the Central Bank. Policy independence refers to the Central
Bank’s ability to formulate, specify, execute or set goals for monetary policy (Debelle and Fischer, 1995).
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Empirical studies by Vernon (1983), Shan (1991) and Kim and Hwang (1992) identify a
negative relationship between political and economic risks and the level of ownership in the
foreign investment. Hennart (1988) and Hill et al. (1990) find that the utilisation of lower
ownership models in host countries exhibiting higher political risk and uncertainty may reduce
the level of host country risk and transaction costs. On one hand, De Haas et al. (2011) shows
that multinational bank subsidiaries reduce lending more drastically than domestic banks. On
the other hand, Navaretti et al. (2010) find that multinational banks maintained stable loan-to-
deposit ratios and hence, acted as a stabilizing agent in Europe and De Haas and Van Lelyveld
(2006) show that during local crises, foreign bank lending is typically more stable than domestic

bank lending in emerging European countries

3.3.1. Chile

The dictatorship saw Chile become one of the most open economies of the developing world.
The economic reforms implemented during President Allende’s rule set the basis for the major
investment and growth that the country experienced in the early 1990s. This military
government was also responsible for the abolishment of a democratic political tradition and at
the heart of multiple human rights violations. In March 1990, Chile returned to a democracy,
following the seventeen-year dictatorship, when Christian Democrat Patricio Aylwin was
elected. The remnants of a dictatorship continued to influence the democratic government for
almost a decade. The turn of the century saw the democratic process become more resilient
and in 2005, the senate approved changes to Pinochet’s constitution. August 2006 saw Beijing
sign its first South American free-trade deal'’” and by 2017, the binomial voting system®® was
also abandoned resulting in a fully democratic election process. Pinochet’s economy was
extremely successful due to the lifting of the U.S. trade sanctions against the Allende
government. The election of President Sebastian Pinera in 2017 has resulted in improved

economic circumstances, decreased unemployment and an overall feeling of certainty.

16 «Neoliberalism is generally associated with policies like cutting trade tariffs and barriers. Its influence has
liberalized the international movement of capital, and limited the power of trade unions. It’s broken up state-owned
enterprises, sold off public assets and generally opened up our lives to dominance by market thinking.” (Birch,
2017)
17 Chile and China sign a free-trade deal.
18 Each district elects one representative from the largest two political parties unless the most popular party is twice
as popular as the second most popular party. Critics claim that a binomial election process is undemocratic as it
makes it more difficult for smaller political parties to gain parliamentary seats and the views of the general public
are not necessarily reflected.
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Laeven and Valencia (2012) show that Chile has not experienced a systematic banking crisis
since 1982. This may be an indicator of at least some level of financial stability. The financial
crisis at the beginning of the 1980s can be attributed to an unstable macro policy framework
combined with a liberalised and privatised banking system, which lacked both regulation and
supervision. The late 1970s saw erratic capital inflows due to the open capital account and the
fixed exchange rate. As is the experience of many Latin American countries leading up to and
during a crisis, the banks’ low-quality credit supply boomed as a result of lax lending standards.
An increase in the number of currency mismatches led to the collapse of banks following the
abandonment of the fixed exchange rate regime, which, in turn brought the Chilean economy
to an abrupt halt. Laeven and Valencia’s dataset shows that the Chilean financial crisis of 1982
had a fiscal cost of 43 percent of GDP, an output loss of 8.6 percent and an 88 percent (of GDP)
increase in public debt.

The Chilean peso is known as a ‘commodity currency’ and currency movements in the past
have generally followed the movements in copper prices. Chile’s position as a commodity
exporter increases the country’s vulnerability to capital inflows and spillovers. Therefore,
macroprudential policy tools are needed to address these risks, pension funds have already
successfully stabilized non-resident capital flows. The Chilean policy makers have chosen to
adapt a simplistic macroeconomic and macrofinance stance. Because of this they abstain from
actively updating their position. Rodriguez-Delgado et al. (2013) focus on the recovery of
Brazil and Chile and find that while Chile’s GDP is 3.5 percent below the pre-crisis trend,

Brazil’s GDP is significantly lower at 11 percent below the pre-crisis trend level.

Between 1996 and 2012, both the Chilean peso and Chilean home prices appreciated
significantly. Chilean policy makers felt that although the deficit would need to be monitored,
the strong domestic demand had sustained imports (exports were weakened by abnormally high
copper prices and lower demand in trade partners). The deficit was not severe enough to cause
any immediate or near-term stability risk. Kamil and Rai (2010) found that multinational
banking subsidiaries that relied on domestic deposits were a stable credit source during the
global crisis for Latin American countries. The availability of credit allows businesses to fund
profitable projects and to improve their investment prospects. Further, the availability of credit

gives households the opportunity to smooth consumption over their life cycle. However, excess
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credit and lax lending standards could potentially lead to higher credit delinquency ratios,

excessive leverage, maturity mismatches and the general erosion of the financial system.

3.3.2. Colombia

Multiple Liberal and UP presidential candidates were murdered upon drug cartel instruction in
1989. As a result, Cesar Gaviria was elected on an anti-drug platform. Political peace seemed
to be a real possibility. Colombian citizens, in a manner unmatched in Latin America, tend to
resort to violence when political differences present themselves. Three presidential candidates
were assassinated during the 1990 presidential campaign and many others had attempts made
on their lives. In particular, the assassination of Luis Carlos Galan shook the country and
resulted in university students organizing a Marcha del Silencio as a means of protesting against
indiscriminate violence. Although a new constitution was written in 1991 in an effort to restore
peace, several guerrilla groups re-entered the political arena. To make a precarious situation

even worse, drug lords had taken over as the main threat to both political and social instability.*°

The credit boom in Colombia (and other Latin American countries) in the early 1990s led to an
increase in the number of households taking out mortgages which, in turn led to a large increase
in house prices. As household leverage and financial burden increased, the support for higher
home prices decreased and prices began to plummet. In 1998 and 1999, Colombia experienced
a credit crunch and faced extreme financial instability and systematic risk. By the early 2000s,
20 percent of all mortgages in Colombia were not performing and banks had an indirect
exposure to exchange rate risk due to unhedged borrowers. Government indebtedness grew and
currency mismatches presented themselves leading to the deepest recession that Colombia had
experienced in history. As discussed in King (2003), Mosley (2000) points out that policy
details were not a major concern in the past. Instead, broad macroeconomic indicators were
used to assess the global financial markets. Although this may have been true in the past, the
systematic crises experienced in Latin America made policy makers aware of the need to focus
on policy details. Inan effort to prevent future crises and to limit systematic risk, the Colombian

government chose to implement macroprudential policy.

19 FARC was formally disbanded in 2017.
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Colombia relies heavily on exports; has a small, open and banking orientated economy and low
levels of domestic savings®. In the early 1990s, the Colombian government implemented a
series of structural reforms with the aim of promoting economic openness and financial
liberalisation. By the late 1990s, the country experienced one of the most severe financial crises
in Colombian history as both financial operations as well as interest rates became less restricted.
Colombia’s increased openness facilitated a large amount of capital inflows, which in Colombia

are highly and positively correlated with credit supply.?

3.3.3. Japan

During the Meiji Restoration, Japan experienced a political system that relied on uncompetitive
domestic forces and a less than ideal set of incentives for politicians. The Japanese described
their country as having a “first-rate economy and third-rate politics (keizai irchiryu, seiji
sanryu)” (Rosenbluth and Thies, 2010). More recently, Japan’s new electoral rules established
during 1994 have led to global integration and a more open work environment. I1to (1990) finds
that there is evidence that Japanese election timings are influenced by growth and inflation
circumstances. In an effort to sway voters, elections tend to be called in high growth and low
inflation periods. Yet, there is no influence of international variables such as exchange rates

and foreign reserves on the timing of general elections or local economic performance.

The new electoral system has also resulted in higher electoral volatility as prime ministers have
rotated on an almost annual basis since 2006 (Kushida and Shimizu, 2013). This ultimately
counteracts the enhanced global integration and openness and this political instability spills
over to the economy. Shinzo Abe became the prime minister of Japan in 2012 when the LDP
once again won the national election; he was re-elected in 2014 and 2017. Abe has implemented
a ‘three-arrow’ economic framework known as ‘Abenomics’?? aimed at boosting the Japanese
economy. Improved economic growth and a strong stock market resulted in Abe’s approval
rating increasing to 70 percent. Unfortunately, political disagreements still exist, a prime
example being the spiralling Senkaku/Diaoyu islands dispute. This resulted in the exports to

China falling by 14.5 percent between June and November 2012. Japan’s electoral system

20 See Uribe (2012).
21 See Carrasquilla et al. (2000), Tenjo & Lopez (2002), Villar et al. (2005) and Uribe (2012).
22 The ‘three arrows’ of this economic framework are monetary easing, a flexible fiscal policy and structural reform
and to date, the framework has been somewhat successful at stabilizing the yen exchange rate, improving consumer
confidence and improving the integration of the stock market.
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weakens the power of trade unions and may result in stubborn income inequality for years to
come as the two largest political parties compete against one-another for the median vote.
Although political debates now take place, public participation in elections is still low and many
Japanese still feel a lack of trust and pride in both the political system and the country.

A stronger, floating currency, asset deflation, and economic stagnation? combined with the
low demand for Japanese products led to a systematic crisis in 1997. By 1997, Sanyo Securities
and a number of financial institutions went bust as panic flooded the Japanese financial system.
To add to this, Japan relies heavily on the export of cars and technology. When worldwide
demand for Japanese exports decreased during the global crisis, Japan entered its first recession
since 2002. To make matters worse, the 2011 Tsunami, increased the reliance on imports as all
nuclear reactors?* in Japan were closed down and energy supply was reduced. The Japanese
financial system is sensitive to heightened financial risks from abroad and in October 2016,
many factories across the globe, including those in Japan, decreased production as demand
started to slow down in the face of the US-China trade war, slower global growth and political
uncertainty in the presence of Brexit. The lower demand and slower production resulted in

reduced exports.

Hoshi and Okazaki (2002) note that the MoF was more concerned about rising real estate prices
and the relationship with income distribution than the relationship between credit supply growth
and financial instability. Real estate prices and credit supply continued to grow as the MoF
failed to decisively implement measures or regulation to curb this. ‘Shadow Banking’ also
emerged in Japan in a similar way to the ‘Shadow Banking’ system in the US whereby Japanese
banks provided credit to non-banking financial institutions who in turn provided real estate
projects with credit. The use of the ‘Shadow Banking’ system continued to increase as the
MoF’s recommendations on credit supply in the regulated banking sector became stricter.
Japanese policy makers tend to implement the necessary policies after the fact instead of as a
preventative measure which raises questions about the policy makers forecasting methods or

policy choice implementation strategy®. A large portion of Japanese national debt is held by

23 Dekle and Kletzer (2003) and Brewer et al. (2003) attribute the poor economic growth to financial sector or
banking sector problems.
24 Basic Energy Plan may reduce the country’s reliance on nuclear power.
25 Kanaya and Woo (2000) point out that the hesitation of authorities in implementing measures was caused by the
fear that the banking sector would be plunged into a state of panic.
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domestic lenders. These are large financial institutions that are dependent on the Japanese
government for continued protection (Kushida and Shimizu, 2013). In this way the economy
Is protected from swings in the exchange rate and global financing conditions which would see

the value of debt payments increase drastically.

3.3.4. Portugal

The Salazar era (Estado Novo?®) left Portugal isolated from the global political scheme as the
country’s third world status deepened in a European context. The Carnation Revolution in 1974
led to the restoration of democracy in Portugal. Still, this rapid liberalisation and leadership
confusion resulted in ‘democratic chaos’ as both political and economic plans failed under a
wave of corruption and extremists. Prime Minister Cavaco Silva denationalised the state-
owned banks and other public enterprises in 1989 as privatisation, economic deregulation and
tax reform became the primary focus of public policy in the lead up to EU membership.
Double-digit growth and low unemployment was achieved in Portugal in the late 1980s and the
early 1990s as a large infusion of capital was used in an effort to rescue the economy. Prime
Minister Socrates was at the centre of the €78 billion bailout from the European troika as
Portuguese unemployment soared, government bond yields reached double digit territory and
the fiscal deficit increased. This bailout resulted in higher taxes on corporate income. President
Rebelo de Sousa was elected in 2016 and campaigned to heal the discord caused by the debt
crisis of 2011 to 2014. By the end of 2016, the Portuguese economy was the fastest growing
in Europe. Today, both the political and economic situation of Portugal has stabilized as y-o0-y
growth continues to improve and unemployment reached a ten-year low of 8.5 percent in the
third quarter of 2017.

The Portuguese economy experienced strong growth between the 1930s and the early 1960s as
the credit worthiness improved and the fiscal budget recovered. In 1960, Portugal joined the
EFTA,; the following year Portugal joined the IMF and the World Bank; and in 1962, Portugal
joined the GATT. Economic growth became even more important when guerrilla warfare
threatened the stability of the Portuguese economy as well as the government’s budget. In
1974, the post dictatorship regime published its Economic and Social Program. This program

was not well defined and simply called for the reformation of the tax system and the

% The Estado Novo was established through the new constitution of 1933.
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implementation of a new framework. The Portuguese government was forced to implement
IMF-monitored stabilisation programs in both 1977 and 1983 as both the political and the
economic environment remained unstable in the period after the revolution. Prime Minister
Cavaco Silva denationalised the state-owned banks and other public enterprises in 1989 as
privatisation, economic deregulation and tax reform became the primary focus of public policy

in the lead up to EC membership.

In under two decades, the Portuguese economy has experienced major tests to its financial
stability. The Portuguese economy experienced a period of extreme expansion decreased
between 1995 and 2001 as economic prospects bloomed and the investment risk. This led to
higher levels of private debt, improved labour productivity growth?” and a boom due to higher
domestic demand. However, this boom gave way to a severe bust and a decade of economic
woes. In 2002, Portugal started to experience stagnated GDP growth and declining investment
as the country became less competitive and ever more indebted. By 2004, general government
debt reached a level of 60 percent of GDP and by 2010, Portuguese sovereign bond interest
rates followed the upward trend of Greek sovereign bond interest rates. In April 2011, the
Portuguese economy received a rescue package from the troika made up of the IMF, EC and
ECB. Portuguese banks tightened lending standards and the government increased taxes in an
effort to decrease public expenditure. Portugal experienced mass emigration at levels that had
not been experienced since the Salazar era.

Although the views on Portugal’s recovery differ, | favour the view that the recovery is
grounded in lasting structural changes over the two decades prior to recovery combined with
policy initiatives which were aimed at fostering an environment of business and consumer
confidence.?® On the other hand, the deflationary argument is counteracted by the skyrocketing
home prices and rental costs that we have seen. In 2017, Portugal exited the EC’s excessive
deficit procedure following improved growth, controlled budgets and falling interest costs. Yet,
Government debt was still amongst the highest in Europe. Still, the country’s sovereign debt
became eligible for inclusion in several international bond markets, which improves investment

prospects and creates an opportunity to cover debt payments at a faster rate. Low household

2 See Corrado et al. (2016)
28 See Gouveia and Coelho (2018) and Centeno and Coelho (2018)
29 See Chen et al. (2012), ESM (2017), IMF (2017) and the EC (2016)
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savings rates also pose a threat to Portuguese financial stability as Portugal has an aging
population and a far-reaching social security system. Yet simultaneously, households are
highly indebted. The Portuguese banking sector is the most profitable it has been since the crisis
as a series of recapitalisations which improved capital positions and cleaned up balance sheets
has reduced the susceptibility of the banking sector to external shocks and hence, stabilised the

banking sector (Susec, 2019).

3.3.5. The UK

Margaret Thatcher was elected as British Prime Minister in 1979 after a period of stagflation®,
extreme power of trade unions and incredibly high national debt resulted in the UK applying
for an IMF bailout in 1976. Although BoE independence was proposed by Conservative
Chancellor Lawson in 1988 (Lawson, 1992), Hansard (1993) notes that Thatcher’s rejection of
BoE operational independence was based on political motives as increasing interest rates would
have affected homeowners who constituted the majority of the voting population. Thatcher’s
popularity started to decline after her second re-election in 1987 when a ‘Community Charge’>!
replaced the earlier local property taxes. King (2003) concludes, “while policy makers will
continue to focus on the signals they are receiving from this international audience, policies
such as institutional reform will continue to be made on the basis of electoral calculations that
reflect domestic interests.” Theresa May took over as Prime Minister upon David Cameron’s
resignation in 2016. Her term was marred by a “lack of integration and inadequate legitimacy”
(Grubb, 2019) as the electorate remained deeply divided and a solution and strategy to Brexit
remained unattainable for an extended period of time. The uncertainty surrounding Brexit and
the global political shift towards the right while liberal beliefs are abandoned, presents an ever-
increasing risk to the UK and global political freedom. The UK’s political system is likely to
revolve around Brexit in the future as attaining political stability may take years in the aftermath
of the UK’s exit from the EU.

EC membership clearly played an important role in halting the economic decline relative to the
EUG6 that the UK was experiencing at the time.®? Globalisation led to renewed international

30 Economic stagnation combined with high inflation
31 This ‘Community Charge’ was a “flat individual charge on all adult residents, regardless of income, to pay for
local services. The poll was introduced in Scotland in 1989 and in England and Wales in 1990.” (Lauderdale,
2015)
32 Between 1973 and 2010, the GDP per capita ratio was stable (Campos and Coricelli, 2015).
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pressure for governments to implement prudent economic policies. The return of the Labour
party in 1997, saw economic stability, low inflation, low borrowing levels and the promotion
of private enterprises take centre stage. In the aftermath of the GFC, the UK offered both
political and economic stability in a turbulent global environment. However, in 2014 the UK
had the largest current account and budget deficits in Europe relative to GDP and political and
economic uncertainty emerged as the UK prepared for a referendum on UK independence from
the EU. Aiyar (2011) shows that British banks experienced a decline in local lending after the
Lehman Brothers default due to lower levels of foreign funding.3® More recently, economic
growth®* has been strong, wages have been on the rise and foreign investment has maintained
a high level. Even so, the threat of a bursting housing bubble remains imminent, public services
pay demands continue to increase and political and economic uncertainty in the face of Brexit

remains a concern.

3.4. An Empirical Analysis

We use a regression to substantiate our discussion on the importance of Central Banks. Romelli
(2018) constructs a comprehensive index of Central Bank Independence using the Grilli et al.
(1991) and Cukierman et al. (1992) GMT and CWN indices as a starting point. The Romelli
(2018) Extended Central Bank Independence (ECBI) index includes information on the 1.)
Governor and Central Bank board, 2.) Monetary policy and conflicts resolution, 3.) Objectives,
4.) Limitations on lending to the government, 5.) Financial independence and lastly, 6.)
Reporting and accountability. The ECBI index included in the Romelli (2018) paper covers
154 countries for the period of 1972 to 2017. The dataset provided to me by Davide Romelli*®
covers an earlier period for Chile, Colombia, Japan, Portugal and the UK. Hence, my empirical
analysis focuses on the period between 1962 and 2017 (full sample) and the period between
1990 and 2017 (VIX restricted sample). The CBI index, as coded by Romelli (2018), ranges

from zero to one with one representing the highest level of CBI.

33 See Rose and Wieladek (2011) and Kamil and Rai (2010).
34 Rawdanowicz et al. (2014) show that quantitative easing in the UK may have provided a temporary boost to real
GDP of about 2 percent.
3 Romelli (2018) covers an extensive period as well as an extensive country set, this data is not yet available
publicly. The data for the extended time period (1962 to 2017) and the country set (Chile, Colombia, Japan,
Portugal and the UK) covered in this chapter was provided to me by Davide Romelli on request and hence, the
analysis focuses on five country cases specifically. The countries chosen are by no means assumed to be a
representative group instead, the countries are analysed on a case by case basis with the panel of five countries
simply being included for completeness. The regression equations (1 to 3) are firstly applied to the panel of five
countries and then to the five individual country cases.
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The regression equations are as follows:

Credit_Growthit = ¢; + B1Credit_Growthit.1 + B3ECBlit.1 + Bayit-1 + PsVixe1 + & (1)

Credit_Growthi = ¢; + B2Credit_Growth i.s*ECBlies + Bayies + sVixes + Beyier*ECBlis +
BrVixt1*ECBlit1 + & (2)

Credit_Growthit = ¢; + B1Credit_Growthit.1 + B2Credit_Growth it.1*ECBIlit.1 + B3ECBIit.1+
BaYit-1 + PsVixXe1 + PeYit-1*ECBlit1 + BrviXe1*ECBlit1 + ;¢ (3)

where, Credit_Growthit is the annual growth in the level of credit and ECBI is the level of the
ECBI index, yit is the annual GDP growth rate, vix: is the level of the volatility index, ¢; are
country fixed effects to account for unobserved cross-country heterogeneity and ¢;; is a
disturbance term satisfying the standard conditions of zero mean and constant variance. Both
Figure 2 and Figure 3 show the relationship between the credit growth rate and the GDP growth
rate between 1962 and 2017. The credit growth measure in Figure 2 is domestic credit to the
private sector, while the credit growth measure in Figure 3 is domestic credit by deposit banks
and other financial institutions. The correlation between domestic credit to the private sector
and GDP growth is -0.0089 and the correlation between domestic credit by deposit banks and
other financial institutions and GDP growth is -0.1978 when considering the entire period. The
graphs show that credit and GDP have similar growth paths in recent years, and GDP growth

is included in the analysis due to the relationship between the two fundamentals.
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Figure 2 - GDP Growth vs. Growth in Domestic Credit to the Private Sector
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Data Source: World Bank

Figure 3 - GDP Growth vs. Growth in Domestic Credit by Deposit Banks and Other
Financial Institutions
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The analysis is repeated for two measures of credit growth namely, domestic credit to the
private sector and domestic credit by deposit banks and other financial institutions. Credit
growth acts as a proxy for financial stability as financial crises are often preceded by credit and
asset growth (Borio, 2018). As such, we are able to study the impact of CBI on financial

stability.
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The results of our statistical tests are included in Appendices. The Augmented Dickey-Fuller
tests for the presence of a unit root shows that we fail to reject the null hypothesis of the
presence of a unit root for the lagged level of ECBI. The absence of a unit root implies that the
effect of a shock dissipates over time. In the case of the level of CBI, this may not be the case.
The presence of a unit root is rejected for the lagged credit growth, the lagged GDP growth and
the lagged level of VIX. The Wooldridge test for autocorrelation shows that the panel does
indeed suffer from serial correlation for both domestic credit to the private sector and domestic
credit to deposit banks and other financial institutions.

The Modified Wald test for heteroskedasticity shows that the panel also suffers from
heteroskedasticity, the main panel results (Table 2 and Table 3) therefore include corrections
for both heteroskedasticity and serial correlation. The Modified Wald test for heteroskedasticity
shows that heteroskedasticity is not an issue in the individual country cases. The Durbin-
Watson test for autocorrelation shows that there is no first order autocorrelation in the majority
of cases with the exception being the third regression for the case of Colombia when
considering domestic credit by deposit banks and other financial institutions and the third
regression for the case of Japan when considering domestic credit by deposit banks and other
financial institutions. Therefore, the main results for the country cases (Table 8 and Table 9)
include unadjusted fixed effects regression results for all cases except the third regression for
the cases of Colombia and Japan, in these two cases, the results are corrected for serial
correlation. The inclusion of the lagged dependent variable, namely credit growth, in the first
and third regression equation may result in Nickell Bias in the panel. A robustness check
available in appendices shows results in which this issue is corrected for using the LSDV
methodology, the results show that there are no coefficient sign changes except for the case of
lagged domestic credit by deposit money banks and other financial institutions for the first

regression. The magnitude of the coefficient is not of importance in this empirical analysis.*®

Table 8 shows the results of regressing growth in domestic credit to the private sector on its
lagged value, the lagged value of the ECBI index, lagged GDP growth and the lagged level of
VIX (with country fixed effects). When domestic credit to the private sector is regressed on the

ECBI index in the panel, the coefficient is negative. However, this coefficient is only

% The changes in magnitude are not noticeable for the majority of cases.
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statistically significant in the third regression equation. The coefficient on the interaction term
between domestic credit growth and the level of the ECBI is positive and statistically significant
for the cases of the UK and Portugal for the second regression equation. Table 9 shows the
results of regressing growth in domestic credit by deposit money banks and other financial
institutions on its lagged value, the lagged value of the ECBI index, lagged GDP growth and
the lagged level of VIX (with country fixed effects). The coefficient on the interaction term
between domestic credit growth and the level of the ECBI is positive and statistically significant
for the case of the UK for the third regression equation. Romelli (2018) finds that the political
environment and institutional setting do not play an important role in the likelihood of reforms
of CBI and that financial crises tend to result in reforms aimed at reducing CBI. Our results
show that credit growth and ECBI move in the same direction. Hence, higher level of CBI
results in higher levels of credit supply. In times of financial stress when credit supply is
growing exponentially and credit conditions show signs of overheating, CBI may need to be
reined back in an effort to slow down credit supply, this substantiates the view of Romelli
(2018).

A number of robustness checks are included in Appendices. Additional domestic credit growth
regressions including corrections for heteroskedasticity and serial correlation as well as
domestic credit growth regressions focusing on the period after the GFC of 2008 are included.
Further, we also include robustness checks using private credit by deposit banks and private
credit by deposit banks and other financial institutions are also included. The coefficient on the
interaction term between private credit growth and the ECBI is positive for the majority of
robustness checks when considering the panel for the second regression. The same holds for
the domestic credit growth measures. In the cases where the coefficient is statistically
significant, the sign is positive, in line with the main results in Table 8 and Table 9. A few
exceptions to the rule include the regression results for the cases in which serial correlation is
corrected for when considering domestic credit measures for regression equation two and the
sign on the coefficient of the interaction term is negative for the case of the UK. The positive
and statistically significant coefficient on the interaction term between credit growth and the
ECBI index indicates that for higher levels of CBI, the impact on credit growth is larger. This
implies that in times of financial instability, CBI would be reined back in an effort to re-
establish financial stability.
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3.4.1. Regression Results: Domestic Credit to Private Sector
Table 8 - Regression Results: Domestic Credit to the Private Sector

Regression Results: Domestic Credit to Private Sector
Type I Coeffictent Variable Full Chile Colombia The UK Japan Pormagal
1990~ 1990- 1990 1000~ 1000~ 1990~
2017 2017 2017 2017 2017 2017
P DomestncCredit Growt, 02604 02024 «0.2080 0.7874 02638 04309
(0.1795) (0.1882) (0.1860) | (0.1241)**%) (0.2137) (0.1647)**
B ECBL, -0.0520 o o.1101 0.0777 -0.2861 <0.1213
{0.0671) ©.1811) _(0.0722) (0.5965) (0.0750)
P GDP_Growthr1 1.2096 0.6531 30691 0.68%9 0.0360 12234
(04668)* | (0.4160) 10.8724)***] (0.4030) | (0.4489) | (0.5305)**
ps VX1 0.0005 -0.0008 0.0007 -0.0023 -0.0002 0.0014
(0.0006) 0.0021) (0.0032 (0.0013)* (0.0015) 0.0021)
Counstant 0.0049 0.0107 -0.1687 0.0165 0.1553 0.0709
(0.0380) (0.0524) (0.1569) (0.0308) (0.1857) (0.0625)
R* 02470 00732 02063 06537 -0.0421 0 5057
Observations 135 27 27 27 27 27
P-Value 0.0018 0.1981 00181 0.0000 0.5763 0.0005
Type I Coefficient Variable Full Chile Colombia The UK Japan Pormagal
1900~ 1900- 1090~ 10900~ 1900- 1990-
2017 2017 2017 2017 2017 2017
[ DomesticCredit Growth*ECEBI, 0.2870 0.2775 -0.1865 22637 0.6624 0.5383
(0.2659) 0.2579) (0.2343) | (03440)**%) (0.7033) (0.2006)*+
B GDP_Growthe 1 0.0292 0.6531 <29 9643 -0.2951 10.6374 “0.1299
(0.7732) (0.4160) | (16.1143)* | (1.0459) (14.6073) (2 9429)
ps VDXt 0.0016 -0.0005 0.0489 -0.0018 -0.0062 0.0095
(0.0019) (©0021) | (00269)* (0.0024) (0.0228) (0.0065)
ps GDP_Growth*ECBIL, 1.8957 o 43,9307 3.7190 «33.6296 1.5278
(1.6035) s (21 4450 (3.2081) (46.1544) (36427
pr VIX*ECBL, -0 0020 o -0 0620 -0 0004 00161 -0.0007
(0.0026) ©0.0345)* | (0.0051) (0 0674) (0 0061)
Constane -0.0222 0.0107 -0.1221 0.0243 00167 -0.0261
(0 0200) (0.0523) (0.0709) (0.0303) (0 0384) (0.0362)
R 0.2463 0.0732 0.3825 0.6766 -0.0639 0. 4940
Observarions 135 27 27 27 7 27
P-Value R 0.1981 0.0082 0.0000 0.6541 0.0013
Type II1 Coefficient Vanable Full Chile Colomban The UK Japan Portagal
1990 1990- 1990~ 1990~ 1990~ 1990~
2017 2017 2017 2017 2017 2017
B, DomesucCredit_Growth, 05727 0.2024 ~423.7574 -03379 ~29.2837 <0.9403
{0.4921) (O 1882) | (301.5617)] (1433 (41 .4204) (1. 557%8)
[ Dotmestic Credit_Growth*ECBIL, 051901 o 550.5522 3.2258 00 7997 1.5802
(0.0633) Gog 33| a1 | 27275 (Q.7389)
-3 ECBL, -0.188¢ o 59.2604 -0.0141 334357 -0.3269
{0.0633)*~ A (32.3696) (0.3981) (7.0089) (0.5377)
pe GDP_Growths 1 0.5553 0.6531 33509 02222 16.1568) 1.8034
{0.8028) (0.4160) J(0.8055)**+] (14017 (46.9221) (4 322
ps VDt «0.0025 «0.0005 0.0026 -0.0018 0.1200 «0.0066
{0.0013) 0.0021) (0.0032) (0.0067) (0.2175) 0.0281)
pe GDP_Growth*ECBIL,, 29086 o o 36340 48 9402 -0.6049
(1.7325) : (4.4527) (143 7097 (5.0467)
pr VIX*ECBL., 0.0051 o (4] o -03719 0.0086
(0.0022)* i (0.0198) (0.6716) (0.0322)
Constant 00839 00107 -44 0926 0.0237 -1.0771 0.2601
(0.0308)* (0.05249) | (30.1573) (0.1301 (23336) (0.4648)
R’ 0.2740 0.0732 0.3870 0.6445 -0.0983 04537
Observations 135 27 26 27 26 27
P-Value 01081 00003 0.0002 0 6868 0 0068
Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value

quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.

92



Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

3.4.2. Regression Results: Domestic Credit by Deposit Money Banks and Other

Financial Institutions

Table 9 - Regression Results: Domestic Credit by Deposit Money Banks and Other
Financial Institutions

Regression Results: Domestic Credit by Deposit Money Hanks and Other Financial Institutions

Typel Coefficient Vanable Full Chule Colombua The UK Japan Portugal
1990. 1990~ 1990. 1990- 1990- 1990-
2017 2017 2017 2017 2016 2017
-3 DomestcCredit_Growth, ; -0.2501 04730 ~0.2397 07767 -0.33837 0.4444
(00816)***] (02152)**] (0.1877) J(0.1414)***] (0.2855) (0.1616)**
B ECBL, -0.0079 o 01819 00917 03073 -0.0542
(0. 1080) (0 2088) (0 0725) (0.5414) (0.0637)
ps GDP_Growths) 1.1474 04502 23557 07982 -0.5478 00608
(0 2868)**+] (05287) J©9o361)*~] (03950)* | (0.3483) | (0 4373)**
ps VX 00038 -0.0017 0.0055 00019 0.0019 0.0026
(©0013)**+| (00027) | (00037 (0 0014) (0.0012) (0.0019)
Coastant -0.0649 00272 02010 00022 0.0843 -0.0023
(0.0368)* (0.0874) (0.1814) (0.0307) (0.1694) (0.0545)
ES 0.1348 0.0790 0.1294 05817 0.0519 0.4557
Observanions 129 27 27 27 26 27
P-Value 0.0000 0.1861 0.1352 0.0001 0.2875 0.0014
Typell Coefficient Varable Full Chile Colombua The UK Japan Portugal
1990. 1990- 1990- 1990- 1990- 1990
2017 2017 2017 2017 2016 2017
P, DomesticCredit_Growth*ECBI, -0.3881 0.6485 02780 24945 ~1.1134 0.4890
(0.1089)***] (02951)**] (0.2439) | (0.3544)***] (0.8955) (0.2023)**
pe GDP_Growthel 06137 04502 -24.3406 -0 4740 -11.7972 -1.8782
0. 8063) (0.5287) (19 2086) (09!8_8) (10.8562) (2.5431)
ps VDK 0.0012 ~0.0017 0.04135 00014 0.0194 0.0095
(0.0030) (0.0027) | (0.0320) (0.0021) ©.0187) | (0.0055)"
pe GDP_Growth*ECHIL, , 27828 ) 35.6245 48515 35. 6034 34724
(1.1915)** @seo2y | 3076 | 341383 | G.1607)
pr VIX*ECEL., 0.0036 o -0.0460 00007 -0.0524 -0.0077
(0.0041) (0.0412) (0.0045) (0.0555) (0.0051)
Constant -0.0598 00271 «0.1833 0.0135 «0.0269 «0.0531
(0 0164)***] 0.0674) (0.0956)* (0.0260) {0.0297) (0.0399)
» 0.1801 0.0790 0.1675 0.6990 0.0455 0.4695
Observations 129 27 27 27 26 27
P-Value 0 0000 0 1861 01133 0 D000 03103 0 0020
Type I1 Coeficient Vanable Full Chile Colombsa The UK Japan Portugal
1600~ 1690~ 1900- 1000~ 1990~ 1600
2017 2017 2017 2017 2016 2017
B DomesticCredit_Growth, 0.0500 04730 -23.1237 -15223 -11 7608 -1.0278
©.3027) | ©2153)*+] 280530) | (0 8101)* (9.8710) (1.7566)
[N DomesticCredit Growth*ECSBI, 03103 o 30.0945 69060 35.3967 1.6484
(0.5375) (38.2449) | (2.3901)***] (30.3233) (1.9979)
£ ECBL., 01928 o 33278 01426 -10 2984 -0.2380
(0.1461) (4 4440) (028035) | 3.8233)*+] (0.5269)
P GDP_Growihrl -0.9580 0.4502 28437 00473 -20.9044 0.8774
(0.8590) (0.5287) H0.9732)**4 (1.0645) (13.7899) (3.5659)
ps VG- -0.0012 -0.0017 0.0074 00025 ~0.1782 -0.0022
{0.0037) (0.0027) | (0.0042)* {0.0046) | (0.0709)** | (0.0274)
ps GDP_Growth*ECBI, 3 3685 o o 43604 65 4450 2.3276
(1.2836)** (33574) | 426385 | (4.2130)
pr VIX*ECBL, 0.0080 o o 0.0052 0.5633 0.0055
‘2,0056) N (0.0139) (0.2193)** (0,0slll
Constant 00478 0.0272 2.7274 00355 3.2594 0.1587
(0.0490) (0.0674) (2.5737) {0.0890) J(0.7231)***] (0.4572)
R’ 01719 0 0790 02508 07422 03713 0 4230
Observations 120 27 26 27 26 27
P-Value 0.0000 0.1861 0.0475 0 0000 0.0294 0.0104

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.

3.5. Conclusion

The views on the CBI of EMEs vary with Garriga (2016) stating that the move towards

independence has been more stable while, Crowe and Meade (2007) believe that an impressive

shift in CBI has taken place over the past two decades. However, there is a consensus view
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that CBI has the ability to stabilise the economy. The countries discussed all have Central Banks
that are somewhat autonomous. Banco Central de Chile’s autonomy was legalised in 1975,
Banco de la Republica’s level of autonomy was increased in 1992 and Banco de Portugal
became autonomous in 1998 after being nationalised in 1974. Both the Bank of England and
the Bank of Japan became autonomous in 1997 although the Bank of Japan still acts as a

government’s bank.

Although Romelli (2018) concludes that the political and institutional setting does not influence
the introduction of Central Bank reforms, | tend to disagree. As Clark et al. (1998) point out,
politicians may favour control over monetary policy when they are seeking additional voter
support. In the Latin American countries considered, improved political freedom and stability
has resulted in more trade. This has led to improved economic growth and financial stability.
In the UK and Portugal, the political history has indeed influenced both the Central Banks and
financial stability. Central Bank autonomy was rejected for a number of years in the UK due to
the potential negative consequences on the political powers, Portugal saw its Central Bank
being nationalised after the fall of the Estado Novo and autonomy was only granted when

political stability was re-established.

In this chapter, the institutional setting and the structure and functioning of Central Banks in
Chile, Colombia, Japan, Portugal and the UK is considered. The political environment and the
financial stability is then discussed and the discussion is substantiated with a brief empirical
analysis of the effect of CBI on credit growth using an existing database created by Romelli
(2018). Our main results show that there is a positive relationship between credit growth and
the level of CBI. Our robustness checks show that the coefficient is positive and statistically
significant for a number of cases when implementing a variety of estimation methods.
Fluctuations in credit growth are larger for higher levels of CBI. Hence, in periods of financial
instability or ultimately financial crises, CBI would be reined back in an effort to re-establish
financial stability. In times of surging credit supply, policy makers should attempt to decrease
the level of CBI in countries with highly independent. At the same time, less independent
Central Banks should be wary of reducing independence. Instead, these Central Banks should
increase independence. As such, there should be a threshold level of Central Bank

independence to ensure financial stability.
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3.6. Appendix I

I.1. Summary Statistics

Table 11 - Summary Statistics

Summary Statistics

Variable Obs Mean Std. Dev Min Max
Chile
ECBI 27 0.7295 0 0.7295 0.7295
GDPGrowth 27 0.0473977 | 0.0281747 | -0.0156424| 0.1116671
VIX 27 19.23317 | 6.053049 11.09024 | 32.69261
PrivateCreditDepositandOtherGrowth 26 0.0370199 | 0.0422779 | -0.0226983 | 0.1404464
PrivateCreditDepositGrowth 26 0.0291379 | 0.0616929 | -0.130428 | 0.1741297
DomesticCreditPrivateSectorGrowth 27 0.0373761 | 0.0525105 | -0.0492298| 0.1992182
DomesticCreditBankingSectorGrowth 27 0.0264794 | 0.0676098 | -0.1250441| 0.2092005
Colombia
ECBI 27 0.7440741 | 0.0671651 0.408 0.757
GDPGrowth 27 0.0350959 | 0.0237503 | -0.0420402| 0.0736253
VIX 27 19.23317 | 6.053049 11.09024 | 32.69261
PrivateCreditDepositandOtherGrowth 26 0.036159 | 0.0759151 J -0.1642179| 0.1621889
PrivateCreditDepositGrowth 26 0.0359849 | 0.0730314 | -0.1745119| 0.1621889
DomesticCreditPrivateSectorGrowth 27 0.0297984 | 0.1014584 | -0.3382399| 0.1576303
DomesticCreditBankingSectorGrowth 27 0.0281355 | 0.1045733 | -0.266814 | 0.2657867
Japan
ECBI 27 0.3185741 | 0.0132467 0.295 0.3415
GDPGrowth 27 0.0100924 | 0.0184469 | -0.0541641| 0.0419174
VIX 27 19.23317 | 6.053049 11.09024 | 32.69261
PrivateCreditDepositandOtherGrowth 26 -0.0008865] 0.0232101 | -0.041477 | 0.0564762
PrivateCreditDepositGrowth 26 -0.0151795] 0.0745433 | -0.2843215| 0.0564762
DomesticCreditPrivateSectorGrowth 27 -0.0036419] 0.037351 | -0.1370304| 0.0665961
DomesticCreditBankingSectorGrowth 26 0.0126796 | 0.0307663 | -0.0497242| 0.0895695
Portugal
ECBI 27 0.8119074 | 0.1530463 0.4865 0.8955
GDPGrowth 27 0.0137127 | 0.0235269 | -0.0402826 | 0.0479177
VIX 27 19.23317 | 6.053049 11.09024 | 32.69261
PrivateCreditDepositandOtherGrowth 26 0.0414844 | 0.0741631 | -0.0918976| 0.1950099
PrivateCreditDepositGrowth 26 0.0414844 | 0.0741631 | -0.0918976| 0.1950099
DomesticCreditPrivateSectorGrowth 27 0.0346887 | 0.0815426 | -0.0945309| 0.2244713
DomesticCreditBankingSectorGrowth 27 0.0354183 | 0.0671955 | -0.0785967 ] 0.2349657
The UK
ECBI 27 0.2971296 | 0.0913966 0.1465 0.3665
GDPGrowth 27 0.0205305 | 0.0173252 | -0.0424655] 0.0429307
VIX 27 19.23317 | 6.053049 11.09024 | 32.69261
PrivateCreditDepositandOtherGrowth 26 0.0116602 | 0.0574653 | -0.0853037| 0.1410989
PrivateCreditDepositGrowth 26 0.0116602 | 0.0574653 | -0.0853037| 0.1410989
DomesticCreditPrivateSectorGrowth 27 0.0109639 | 0.0548236 | -0.0952018 ] 0.1313066
DomesticCreditBankingSectorGrowth 27 0.0168093 | 0.0497735 | -0.0717585| 0.1346457
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1.2. Variable Definitions

Table 12 - Definitions and Sources of Variables

Variable Name

Code

Indicator Name

Long definition

Source

ECBI

Extended Central Bank
Independence index that
provides information on
central bank institutional
design across six
dimensions: 1)
Governor and central
bank board, 2) Monetary
policy and conicts
resolution, 3)
Objectives, 4)
Limitations on lending
to the government, 5)
Financial independence
and 6) Reporting and
accountability.

Romelli (2018)

GDP_Growth

NY.GDP.MKTP.KD.Z
G

GDP growth (annual %)

Annual percentage
growth rate of GDP at
market prices based on
constant local currency.
Aggregates are based on
constant 2010 US
dollars. GDP is the sum
of gross value added by
all resident producers in
the economy plus any
product taxes and minus
any subsidies not
included in the value of
the products. It is
calculated without
making deductions for
depreciation of
fabricated assets or for
depletion and
degradation of natural
resources.

World Bank national
accounts data, and
OECD National
Accounts data files.

VIX

VIXCLS

Level of the volatility
index (annual average)

VIX measures market
expectation of near term
volatility conveyed by
stock index option
prices.

Chicago Board Options
Exchange

PrivateCreditDepositand
Other

GFDD.DI.12

Private credit by deposit
money banks and other
financial institutions to
GDP (%)

Private credit by deposit
money banks and other
financial institutions to
GDP, calculated using
the following deflation
method: {(0.5)*[Ft/P_et
+ Ft-1/P_et-
1]}/[GDPt/P_at] where
F is credit to the private
sector, P_e is end-of
period CPI, and P_a is
average annual CPI.
Raw data are from the
electronic version of the
IMF’s International
Financial Statistics.
Private credit by deposit
money banks and other
financial institutions
(IFS lines 22d, 42d,
FOSAOP and FFSAP);
GDP in local currency
(IFS line NGDP); end-
of period CPI (IFS line
PCPI); and average

International Financial
Statistics (IFS),
International Monetary
Fund (IMF)
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annual CPl is calculated
using the monthly CPI
values (IFS line PCPI)

PrivateCreditDepositand
OtherGrowth

Growth in Private credit
by deposit money banks
and other financial

institutions to GDP (%)

Author's own
calculations using
World Bank Data

PrivateCreditDeposit

GFDD.DI.01

Private credit by deposit
money banks to GDP
(%)

Private credit by deposit
money banks and other
financial institutions to
GDP, calculated using
the following deflation
method: {(0.5)*[Ft/P_et
+ Ft-1/P_et-
1]}/[GDPt/P_at] where
F is credit to the private
sector, P_e is end-of
period CPI, and P_a is
average annual CPI.
Raw data are from the
electronic version of the
IMF’s International
Financial Statistics.
Private credit by deposit
money banks (IFS line
22d and FOSAOP);
GDP in local currency
(IFS line NGDP); end-
of period CPI, (IFS line
PCPI); and average
annual CPl is calculated
using the monthly CPI
values (IFS line PCPI).

International Financial
Statistics (IFS),
International Monetary
Fund (IMF)

PrivateCreditDepositGr
owth

Growth in Private credit
by deposit money banks
to GDP (%)

Author's own
calculations using
World Bank Data

DomesticCreditPrivateS
ector

FS.AST.PRVT.GD.ZS

Domestic credit to
private sector (% of
GDP)

Domestic credit to
private sector refers to
financial resources
provided to the private
sector by financial
corporations, such as
through loans, purchases
of nonequity securities,
and trade credits and
other accounts
receivable, that establish
a claim for

repayment. For some
countries these claims
include credit to public
enterprises. The
financial corporations
include monetary
authorities and deposit
money banks, as well as
other financial
corporations where data
are available (including
corporations

that do not accept
transferable deposits but
do incur such liabilities
as time and savings
deposits). Examples of
other financial

International Monetary
Fund, International
Financial Statistics and
data files, and World
Bank and OECD GDP
estimates.

Portugal 1961 to 1968
World Bank data from:
https://www.theglobalec
onomy.com/Portugal/do
mestic_credit_private_s
ector/
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corporations are finance
and leasing companies,
money lenders,
insurance corporations,
pension funds, and
foreign exchange
companies.

DomesticCreditPrivateS
ectorGrowth

Growth in Domestic
credit to private sector
(% of GDP)

Author's own
calculations using
World Bank Data

DomesticCreditBanking
Sector

FS.AST.DOMS.GD.ZS

Domestic credit
provided by financial
sector (% of GDP)

Domestic credit
provided by the
financial sector includes
all credit to various
sectors on a gross basis,
with the exception of
credit to the central
government, which is
net.

The financial sector
includes monetary
authorities and deposit
money banks, as well as
other financial
corporations where data
are available (including
corporations that do not
accept transferable
deposits but do

incur such liabilities as
time and savings
deposits). Examples of
other financial
corporations are finance
and leasing companies,
money lenders,
insurance corporations,
pension funds, and
foreign exchange
companies.

International Monetary
Fund, International
Financial Statistics and
data files, and World
Bank and OECD GDP
estimates.

DomesticCreditBanking
SectorGrowth

Growth in Domestic
credit provided by
financial sector (% of
GDP)

Author's own
calculations using
World Bank Data
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3.7. Appendix J
J.1. Augmented Dickey-Fuller Tests for the Presence of a Unit Root
Table J1 - Results of Augmented Dickey-Fuller Unit Root Tests

Angmented Dickey-Fuller Tests for the Presence of a Unit Root
Hi: Presence of a Unit Root
Domestic Credit to the Private Sector Domestic Credit by Deposit Banks and Other Financial Institations
Perinds Statistic P-Value Perinds Statistic P-Valus
Full Full
Crediti-1 56 4472 0.9358 Crediti-1 56 20500 0.0824
Credit_Growthir-1 56 73.5280 0.0000 Credit_Growthi-1 56 853642 0.0000
ECEE-1 56 17638 0.0864 ECBE-1 56 17638 008564
yirl 56 2.5072 {.0000 ¥irl 56 2.5072 0.0000
viz-l 28 345568 0.0001 viz-1 28 345568 0.0001
Chile Chile
Crediti-1 56 0.1516 0.9270 Crediti-1 56 04830 0.7854
Credit_Growthir-1 56 7.0250 0.0190 Credit_Growthi-1 56 12.6783 0.0018
ECBE-1 56 0.0661 0.6169 ECBE-1 56 0.0661 0.6169
il 56 16,0500 0.0002 ¥irl 56 16,0500 0.0002
viz-l 28 60114 0.0316 viz-1 28 60114 0.0316
Colombia Colombia
Creditis-1 56 0.7025 0.7038 Crediti-1 56 0.7251 0.6050
Credit_Growthir-1 56 338297 {.0000 Credit_Growthi-1 56 354519 0.0000
ECBRE-1 56 04738 0.7891 ECBE-1 56 04738 0.7891
il 56 93121 0.0003 ¥irl 56 93121 0.0003
Vil 28 60114 0.0316 vim-1 28 60114 0.0316
The UK The UK
Creditis-1 56 0.6364 0.7274 Crediti-1 56 0.3887 08234
Credit_Growthi:1 56 121876 0.0023 Credit Growthi-1 56 12.0874 0.0024
ECBE-1 56 0.5835 07470 ECBE-1 56 0.5835 0.7470
¥irl 56 21,7252 0.0000 ¥l 56 21,7252 0.0000
Vil 28 60114 0.0316 vim-1 28 60114 0.0316
Japan Japan
Creditie-1 56 L7212 0.4227 Crediti-1 55 0.6584 0.7195
Credit_Growthi:1 56 13 6855 0.0000 Credit Growthi-1 55 25,0072 0.0000
ECBE-1 56 0.5668 0.7532 ECBE-1 56 0.5668 0.7532
yirl 56 5.7424 0.0566 yirl 56 5.7424 0.0566
Vil 28 6.0114 003186 vim-l ol 6.0114 00316
Portugal Fortugal
Creditie-1 56 1.0205 0.5977 Crediti-1 56 0.7038 0.7033
Credit_Growthir-1 56 5.0072 0.0522 Credit_Growthi-1 56 10,0403 0.0066
ECEE-1 56 0.1735 00169 ECBE-1 56 0.1735 0.0160
yirl 56 87683 00125 ¥irl 56 87683 0.0125
vim-l 28 6.0114 003186 vim-l ol 6.0114 00316

Note: Augmented Dickey-Fuller Test results based on: Ho: All panels contain unit roots and Ha: At least one panel
is stationary. The results of an Inverse Chi-squared (2) test are presented in the above table with both the Test
Statistic as well as the p-value being quoted. The presence of a unit root is rejected for the cases where the p-value
<0.1.
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J.2. Wooldridge Test for Autocorrelation in Panel Data and Durbin Watson Test for
Autocorrelation: Domestic Credit Measures

Table J2 - Results of Wooldridge Test for Autocorrelation in Panel Data and Durbin
Watson Test for Autocorrelation: Domestic Credit Measures

Wooldridge Test for Autocerrelation in Panel Data

H): No First-Order Antocorrelation

Domestic Credit to the Private Sector Demestic Credit by Deposit Banks and Other Finascial Insticution:

Penod: Sttistic P-Valos | Saatistic P-Valoe

Full Full

1 135 41252 0.0030 I 14 7933 0.0480

o 135 7430 0.0010 1] 134 12226 00250

1| 13§ 4370 00027 m 134 11.206 00286

Durbia Watson Test for Autecorrelation

HO: No First-Ovder Autocorrelation

Dotwestic Credit to the Private Sector Domestic Credit by Deposit Banks snd Other Fisancial Institutions

Peniods Statistic dl du Penods Sansne dL dU

Chide Chile

1 n 18741 087 1514 I n 19249 0878 1514

I 14 1874) 0.808 1.625 0 27 1929 0.508 1.625

il 27 18741 0.669 1.867 m 2 19249 0.669 1.867

Colombia Colemnbia

I n L9 0878 1514 I b 1.7406 0878 1514

o n 19121 0.808 1.628 i n L3517 0.808 1625
E 27 19121 0.669 1.867 m 44 17517 0.669 1867

The UK The UK

1 n 24868 0.878 1514 1 27 23332 0878 1514

o n 26165 0.808 1625 o 4] 24538 0.808 1.625

1 27 25864 0.665 1867 m 7 22620 0,669 1.867

Japaa Japan

I v 18823 087 1514 I 2% 2071 0855 1517

n 4] 1974 0808 1625 11 2% 15458 0782 1635

I n 20047 0.665 1.867 m 2% L2 0.640 1.889

Portugal Portugal

1 n 1922 0878 1514 I n 1.6095 0.878 1514

o N 1.9507 0.808 1.628 1 44 16044 0.808 1.625

I b1 1.8953 0.663 1.867 m 27 15502 0.669 1.867

Note: Wooldridge Test for Autocorrelation results based on: Ho: No First-Order Autocorrelation and Ha: First
Order Autocorrelation. The results of the F-test and the corresponding p-values are presented in the above table.
The null hypothesis of no first-order autocorrelation is rejected for the cases where the p-value < 0.1. Durbin
Watson Test for Autocorrelation results based on: Ho: No Autocorrelation and Ha: Positive Autocorrelation or
Inconclusive Results. The Durbin Watson Test Statistic is quoted in the table above, the upper and lower Durbin
Watson bounds from Savin and White at a 1% Confidence Interval are also quoted in the above table. Test Statistic
values above the upper bound result in the null hypothesis not being rejected and hence, no positive serial
correlation is present. A Test Statistic below the lower bound results in the assumption that positive serial
correlation is present and a Test Statistic within the bounds results in an inconclusive result.
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J.3. Modified Wald Test for Heteroskedasticity: Domestic Credit Measures
Table J3 - Results of Modified Wald Test for Heteroskedasticity: Domestic Credit

Measures

Modified Wald Test for Heteroskedasticity
H0: sigma(i)"2 = sigma*2 for all i
Domestic Credit to the Private Sector Domestic Credit by Deposit Banks and Other Financial Institutions

Peniods Statistic P-Value Periods Statistic P-Value
Full Full
I 135 2063 0.0010 I 134 96.48 0.0000
il 135 12.80 0.0253 it 134 190.65 0.0000
111 135 3491 0.0000 I 134 130.65 0.0000
Chile Chile
I 27 0.01 0.9370 I 27 0.01 0.9382
i 27 0.01 09370 I 27 0.01 0.9382
i1 27 0.01 0.9370 i n 0.01 0.9382
Colombia Colombia
I 27 0.02 0.8901 I n 0.01 0.9306
n 27 0.02 0.8853 o b 0.01 0.9312
I 27 0.02 0.8853 i} 7 0.01 0.9312
The UK The UK
I 27 0.03 0.8703 I 7 0.03 0.8651
I 27 003 0.8742 i 7 0.03 0.8562
il 7 003 0.8743 i1} n 0.03 0.8699
Japan Japan
I 7 001 09335 I 26 0.03 0.8554
1| b1 001 09286 I 26 0.03 08573
111 7 001 09310 m 26 0.02 0.88863
Portugal Portugal
I 7 0.00 09492 I n 0.01 09208
n 27 000 09533 I 217 00! 0.9300
11 27 000 09552 m 217 00! 09318

Note: Modified Wald Test for Heteroskedasticity results based on: Ho: No Heteroskedasticity present and Ha:
Heteroskedasticity present. The results of a Chi-squared (1) test are presented in the above table with both the
Test Statistic as well as the p-value being quoted. The absence of Heteroskedasticity is rejected for the cases
where the p-value <0.1.
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J.4. Wooldridge Test for Autocorrelation in Panel Data and Durbin Watson Test for
Autocorrelation: Private Credit Measures

Table J4 - Results of Wooldridge Test for Autocorrelation in Panel Data and Durbin
Watson Test for Autocorrelation: Private Credit Measures

Wosldridge Test for Astecorrelation in Panel Data
H0: No Frst-Order Antocorrelation
Private Credit by Depasit Basks 2nd Other Financial Institutions Private Credit by Deposit Banks

Periods Stasistic PVakie Pesiods Sestistic P-Valoe
Full Full
I 130 66293 o001 i1 130 331836 00043
il 130 SL73 o020 o 130 26461 0.0088
21 130 72 635 00010 m 130 46648 0004
Darbin Watson Test for Autocerrelation
H0: No First-Order Astscorrelation
Private Credit by Deposit Basks aad Other Financial Inctitutions Private Credit by Deposit Banks

Periods Stasistic a U | Satistic a v
Chile Chile
1 2% 1.4602 0855 57 | 2 17023 0355 1517
a 26 14602 0.782 1.635 i 2% 17023 0732 1635
il % 14602 0.640 18¢ |m % 17023 0,640 1589
Colombia Colombia
1 26 1.7290 0855 1.517 1 2% 11287 0355 1517
i % 19575 07 155 |o % 1160 o7 1635
m 6 14733 0.6%0 1889 m % 11632 0530 1589
The UK The UK
1 26 2.3030 0.855 1517 I 26 15610 0855 1517
it 2% 21003 0782 165 |o % 13268 0 1635
m 26 19893 0640 1889 o 2% 14425 0640 1589
Japan Japan
1 26 1.7504 0855 1517 I 26 13013 0355 1517
a 6 1.6686 0782 1.635 o % 12968 0.3 1.635
m 2% 1.6646 0,64 189 |m 2% 120908 0,640 1589
Portuzal Portezal
1 % 1730 0855 1517 | % N 0455 1517
a 26 1.7583 0782 1.635 g 2% 19921 0 1635
m % 16743 0.640 18 |m 2 19234 0.640 1589

Note: Wooldridge Test for Autocorrelation results based on: Ho: No First-Order Autocorrelation and Ha: First
Order Autocorrelation. The results of the F-test and the corresponding p-values are presented in the above table.
The null hypothesis of no first-order autocorrelation is rejected for the cases where the p-value < 0.1. Durbin
Watson Test for Autocorrelation results based on: Ho: No Autocorrelation and Ha: Positive Autocorrelation or
Inconclusive Results. The Durbin Watson Test Statistic is quoted in the table above, the upper and lower Durbin
Watson bounds from Savin and White at a 1% Confidence Interval are also quoted in the above table. Test
Statistic values above the upper bound result in the null hypothesis not being rejected and hence, no positive
serial correlation is present. A Test Statistic below the lower bound results in the assumption that positive serial
correlation is present and a Test Statistic within the bounds results in an inconclusive result.
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J.5. Modified Wald Test for Heteroskedasticity: Private Credit Measures
Table J5 - Results of Modified Wald Test for Heteroskedasticity: Private Credit

Measures

Modified Wald Test for Heteroskedasticity
HO: sigmaf(i)*2 = sigma*”2 for all i
Private Credit by Deposit Banks and Other Financial Institutions Private Credit by Deposit Banks

Penods Statistic P.Value Penods Statistic P-Value
Full Full
I 130 6999 0.0000 I 130 1651 0.0055
i 130 12993 0.0000 I 130 2149 0.0007
I 130 45.16 0.0000 I 130 2129 0.0001
Chile Chile
I 26 001 09032 I 26 0.01 09313
it 26 001 0.9032 it 26 0.01 09313
111 26 001 09032 it 26 0.01 09313
Colombia Colombia
I 26 003 0.8526 I 26 0.01 09147
il 26 003 0.8679 I 26 0.01 0.9080
I 26 16250 0.0000 I 26 0.01 0.9080
The UK The UK
I 26 0.02 0.8952 I 26 0.02 0.8952
n 26 002 0.9021 I 26 0.02 09021
I 26 002 08976 il 26 0.02 08976
Japan Japan
I 26 0.02 0.8887 I 26 0.01 0.9329
il 26 0.02 0.8935 I 26 0.01 0.9294
I 26 0.02 0.8752 il 26 0.01 0.9299
Portugal Portugal
I 26 0.00 0.9475 I 26 0.00 0.9475
I 26 0.00 09516 I 26 0.00 0.9516
I 26 0.00 0.9488 I 26 0.00 0.9488

Note: Modified Wald Test for Heteroskedasticity results based on: Ho: No Heteroskedasticity present and Ha:
Heteroskedasticity present. The results of a Chi-squared (1) test are presented in the above table with both the
Test Statistic as well as the p-value being quoted. The absence of Heteroskedasticity is rejected for the cases
where the p-value <0.1.

103



Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.6. Additional: GDP Growth vs. Credit Growth (Domestic Credit to Private Sector)

Figure J6 - GDP Growth vs. Credit Growth (Domestic Credit to Private Sector) for The
United Kingdom, Japan and Portugal
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Note: Country 1 = Chile, Country 2 = Chile, Country 3 = United Kingdom, Country 4 = Japan, Country 5 =
Portugal.
J.7. Additional: GDP Growth vs. Credit Growth (Domestic Credit by Deposit Banks and
Other Financial Institutions)

Figure J7 - GDP Growth vs. Credit Growth (Domestic Credit by Deposit Banks and
Other Financial Institutions) for Chile, Colombia, The UK, Japan and Portugal
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Note: Country 1 = Chile, Country 2 = Chile, Country 3 = United Kingdom, Country 4 = Japan, Country 5 =
Portugal.
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J.8. Additional Credit Growth Regression: Domestic Credit to Private Sector (No
Corrections)

Table J8 shows the results of regressing growth in domestic credit to the private sector on its
lagged value, the lagged value of the ECBI index, lagged GDP growth and the lagged level of
VIX (with country fixed effects). When domestic credit to the private sector is regressed on
the ECBI index in the panel, the coefficient is negative. This coefficient is only statistically
significant in the third regression equation. The coefficient is positive for the case of Japan and
Colombia in the third regression equation and the coefficient is negative in the case of the UK
and Portugal. However, this coefficient is still not statistically significant. The coefficient on
lagged GDP growth is statistically significant in the case of Colombia with the coefficient
having a positive sign in the first and third regressions. However, the coefficient has a negative
sign in the second regression. The coefficient on the interaction term between credit growth
and the ECBI index is positive and statistically significant in the second regression in the case

of the panel, the UK and Portugal and in the case of Colombia in the third regression.

Table J9 shows the results of regressing domestic credit by deposit banks and other financial
institutions on its lagged value, the lagged value of the ECBI index, lagged GDP growth and
the lagged level of VIX (with country fixed effects). The coefficient on the interaction term
between credit growth and ECBI is positive and statistically significant in the second regression
for the cases of Chile, the UK and Portugal while the coefficient is only positive and statistically
significant in the case of the UK in the third regression. The positive and statistically significant
sign on the coefficient of the interaction term between credit growth and ECBI in the cases of
the UK and Portugal in the second regression is therefore consistent when considering both
domestic credit to the private sector in Table J8 as well domestic credit by deposit banks and
other financial institutions in Table J9.
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Table J8 - Results of Additional Credit Growth Regression: Domestic Credit to Private
Sector (No Corrections)

ir;tndo- Results: Domeatic Credit to Private Sector
Type 1 Coeffictent Vanable Full Chile | Colombia | Ihe UK Japan | Pormgal
1990. 1990. 1990. 1990. 1990. 1990.
2017 2017 2017 2017 2017 2017
[ DomesticCredit_Growth,; 02604 02024 -0 2080 0.7874 0.2638 0.4309
(0.0789)***] (0 1882 (0.1860) J(01241)***] (0.2137) | (0.1647)**
ECBL, -0.0520 0 0.1101 0.0777 02861 0.1213
(0.0567) (01811 (0 072_2) {0.5965) (0.0750)
GDP_Growths-1 1.2096 06531 3.0691 0.6896 0.0360 1.2234
(0.2582)*++] (0.4160) J(0.8724)***) (0.4040) (0.4489) § (0.5305)%*
ps VIXet 0.0005 -0 0006 0.0007 -0.0023 -0.0002 0.0014
(0.0010) | (00021) § (0.0032) | (0.0013)* | (0.0015) (0.0021)
Constant 0.0049 00107 -0.1687 00165 0.1553 0.0709
(00372) | (0.0524) } (0.1569) (0.0308) (0.1857) (0.0625)
R’ 02240 0.0732 0.2064 0.6537 .0.0421 0.5057
Observations 135 27 27 27 27 27
P-Value 0.0000 0.1981 0.0181 0.0000 0.5763 0.0005
Type ll Coefficient Vanable Full Chule Colomtia | The UK Japan Portugal
1990- 1990- 1990 1990- 1990- 1990-
2017 2017 2017 2017 2017 2017
[N DomesticCredit_Growth*ECBL.,| 02870 02775 -0.1865 22637 06624 05383
(0.1133)** | (0.2579) | (0.2343) J(0.3440)***] (0.7033) ] (0.2006)**
GDP_Growthr.1 0.0292 0.6531 .20.9643 02951 10.6374 0.1299
— (0.6968) (0.4160) | (16.1143)* ] (1.0459) (14.6073) (2.9429)
ps VIXet 0.0016 -0.0006 0.0489 00018 -0.0062 0.0095
(0.0018) | (00021) § (0.0269)% | (0.0024) (0.0228) (0.0065)
po GDP_Growth*ECBI,, 18957 0 439307 3.71% 33,6206 15278
(1.0380)* (21.4456)* | (3.2081) | (46.1944) | (3.6427)
p VIX*ECBL, <0.0020 0 0.0620 0.0004 0.0161 0.0097
(0.0024) (00345)* | (0.0051) (0.0674) (0.0061)
Constant -0.0222 00107 -0.1221 00243 0.0167 -0.0261
(0.0231) (0.0524) (0.0799) (0.0303) (0.0384) (0.0462)
R’ 02222 00732 0.3825 0.6766 .0.0689 0.4940
Observations 135 27 27 27 27 27
P-Value 0.0000 0.1981 0.0082 0.0000 0.6541 0.0013
Type 11l Coefficient Vanable Full Chale Colombia | The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2017 2017
B DomesticCredit_Growth,, 05727 02024 -3 5543 03379 -27.2467 09403
(0.2869)** | (0.1882) |} (1.6686)**] (14331 29.9047) (1.5573)
P2 DomesticCredit_Growth*ECBIL.y] -0.5191 0 45088 32258 84,5016 1.5892
(0.4065) (22360)* | @.1112) | (92.0556) | (1.7889)
[ ECBL, -0.5191 0 0.1953 -0.0141 31350 03269
(0.0986)* (0.1749) (0.3981) (6.3866) (0.5377)
[N GDP_Growth.1 0.5553 0.6531 32013 02222 -14.5514 1.8034
(0.7445) (0.4160) J(0.8247)***] (14017 (34.4366) (4.3227)
ps VIXs1 -0.0025 -0.0006 0.0020 -00018 0.1129 -0.0066
(0.0026) | (0.0021D) § (0.0031) (0.0067) (0.1864) (0.0281)
[ GDP_Growth*ECBL,; 29086 0 0 36340 44.1001 0 6049
(1.1310)** (4.4527) | (106.4280) ) (5.0467)
[ VIX*ECBL., 0.0051 0 0 0 0.3500 0.0086
(0.0041)* (0.0198) (05752 (0.0320)
Constant 00839 0.0107 -0.2699 0.0237 -10116 02601
(0.0598) (0.0524) §| (0.1553)* (0.1301 (2.0620) (0.4648)
R’ 02504 0.0732 0.3825 0.6443 -0.1046 0.4537
Observations 135 27 27 27 27 27
P-Vahse 0.0000 0.1981 0.0082 0.0002 0.7115 0.0068

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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J.9. Additional Credit Growth Regression Domestic Credit by Deposit Money Banks
and Other Financial Institutions (No Corrections)

Table J9 - Results of Additional Credit Growth Regression Domestic Credit by Deposit
Money Banks and Other Financial Institutions (No Corrections)

FRO‘!P‘H‘OB Results: Domestic Credit by I-)fpodl Money Banks and Other Financial Institations
Iypel Coefficient Vanable Fuall Clule Colombia | The UK Japan Pormgal
1990. 1990 1990. 1990 1990. 1990.
2017 2017 2017 2017 2016 2017
P DomesticCredit_Growth,; 01537 04730 -0.2397 0.7767 -0.33837 04444
(0.0859)* §(0.215)**] (0.1877) J(0.1414)***] (0.2855) | (0.1616)**
ECBL, 0.0126 0 0.1819 0.0917 03073 0.0542
(0.0610) (0.2088) | (0.072%) (0.5414) (0.0637)
GDP_Growths-1 09931 04502 23557 0.7982 05478 0.9698
(0.2687)***] (0.5287) J(0.9361)**] (0.3950)* | (0.4483) | (0.4373)**
ps VIXet 00023 00017 00055 00019 0.0019 00026
(00011)** ] (00027) § (00037 | (0.0014) (0.0012) (0.0019)
Constant -0.0576 oo0n -0.2910 -00022 0.0843 -0.0023
(0.0404) | (00674) | (01814) | (0.0307) (0.1694) (0.0545)
R’ 0.0818 0.0790 0.1294 0.5817 0.0519 0.4557
Observations 134 27 27 27 26 27
P-Value 0.0010 0.1861 01352 0.0001 0.2875 0.0014
Type ll Coefficient Vanable Full Chule Colombaa | The UK Japan Portugal
1990 1990 1990 1990. 1990. 1990.
2017 2017 2017 2017 2016 2017
[ DomesticCredit Growth*ECBL,l 0.1459 0.6485 -0.2780 24945 -1.1134 0.4890
(0.1189) J(0.2951)**] (0.2439) J(0.3544)***] (0.8955) | (0.2023)**
ps GDP_Growth-1 -0.3806 0.4502 -24.3496 -0.4740 -11.7972 -1.8782
(0.7427) | (0.5287) | (19.2086) | (0.9188) | (108562) | (2.5431)
ps VIXs1 0.0016 -0.0017 00413 -0.0014 0.019%4 0.0095
(0.0020) | (0.0027) § (0.0320) | (0.0021) (0.0187) J (0.0055)*
pe GDP_Growth*ECBL,; 2.1506 0 35,6245 48515 35.6034 34724
(1.0011)* (256021 ) (8976) | (34.1383) | (3.1607)
P VIX*ECBL, 0.0011 0 -0.0460 -0.0007 -0.0524 -0.0077
(0 0026) 00412) | (00045) (0.0555) (0.0051)
Constant 0.0472 00271 -0.1833 0.0135 -0.0269 -0.0531
(0.0248)* | 00674) | (0.0956)* | (0.0260) (0.0297 (0 0399)
R’ 00986 00790 01675 0.6990 0.0495 04695
Observations 134 27 27 27 26 27
P-Value 0.0006 0.1861 01133 0.0000 0.3193 0.0020
Type Il Coefficient Vanable Full Chule Colombsa | The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2016 2017
B DomesticCredit_Growth,., 0.5010 04730 -4.3560 -1.5223 4.6499 -1.0278
(0.3651) J(0.2153)**] (29110) | (0.8191)* | (8.5268) (1.7566)
[ DomesticCredit_Growth*ECBL ] 05525 0 54762 69060 -15.0088 1.6484
(0.5059) (3.8650) J(2.3901)***] (26.0809) | (1.9979)
ECBL, 0.1679 0 03653 0.1426 -2.3628 0.2380
(0.1077) (0.2418) | (0.2805) (2.7807) (0.5269)
GDP_Growths-1 -0.6959 04502 26182 -00474 -59850 -08774
(0.8054) | (0.5287) J(09339)**] (1.0645) | (11.3383) | (3.5659)
ps VIXet -0.0022 -0.0017 0.0064 0.0025 £0.0382 0.0022
(00029) | (00027) | (D.003N* | (00046) (00537 (0.0274)
pe GDP_Growth*ECBL,, 2.7585 0 0 44604 18.5777 2.3276
(1.1974)** (3.3574) | (354182 | (42130)
pr VIX*ECBL, 0.0077 0 0 0.0052 01277 0.0055
(0.0046)* (0.0139) (0.1665) (0.0313)
Constant 0.0466 0.0272 0.4598 0.0355 0.7799 0.1587
(0.0653)* (0.0674) | (0.2137)* (0.0890) (0.8892) (0.4572)
R 01101 00790 01675 0.7422 0.0793 0.4240
Observations 134 27 27 27 26 27
P-Value 0.0007 0.1861 0.1133 0.0000 0.3023 0.0104

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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J.10 Additional Credit Growth Regression: Domestic Credit to Private Sector, VIX
excluded (No Corrections)

Regression equations (4) to (6) do not include the level of the VIX index in an effort to extend
the sample period while regression equations (1) to (3) include the level of the VIX index and
hence, the sample for regression equations (1) to (3) covers the period between 1990 and 2017
while, the sample for regression equations (4) to (6) covers the period between 1962 and 2017.
Table J10 shows the results of regressing domestic credit to the private sector growth on its
lagged value, the lagged value of the ECBI index and lagged GDP growth (with country fixed
effects). When domestic credit to the private sector is regression on the interaction term
between domestic credit growth and ECBI, the coefficient has a positive and statistically

significant sign in the cases of the panel, Chile, Japan and Portugal in the second regression.

Table J11 shows the results of regressing domestic credit by deposit banks and other financial
institutions growth on its lagged value, the lagged value of the ECBI index and lagged GDP
growth (with country fixed effects). The coefficient on the interaction term between domestic
credit growth and ECBI is positive and statistically significant in the second regression equation
in the cases of the UK and Portugal. This result is in line with the results of Table J9 where the
same credit measure is included in regression equations (1) to (3) with the lagged level of VIX
included. In these cases, the inclusion (or exclusion) of the lagged level of the volatility index

does not affect the regression results.

The regression equations are as follows:

Credit_Growthit = ¢; + B1Credit_Growthit.1 + B3ECBIit.1 + Bayit-1 + &;¢ (4)

Credit_Growthit = ¢; + B2Credit_Growth i.1*ECBIit1 + BaYit-1 + PeYit1*ECBlit.1 + £+ (5)

Credit_Growthit = ¢; + B1Credit_Growthit.1 + B2Credit_Growth it.1*ECBlit.1 + B3ECBIit.1+
Bayit-1 + PeYit-1*ECBlit-1 + &, (6)
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Table J10 - Results of Additional Credit Growth Regression: Domestic Credit to Private
Sector, VIX excluded (No Corrections)

Regression Results: Domestic Credit to Private Sector
Typel Coefficient Vanable Full Chule | Colombia] The UK Japan Portugal
1962- 1962- 1962- 1962- 1962- 1962-
2017 2017 2017 2017 2017 2017
P DomesticCredit_Growth,., 0.2963 0.4004 00199 0.1658 02287 0.3656
0.0576)**9(0.1287)**q (0.1359) | (0.1352) | (0.1146)* J(0.1247)***
B3 ECBL, -0.0076 | -0.0396 0.1036 -0.1064 04582 0.0527
0.0502) § (0.1537) | (0.0959) | (0.1968) | (0.7096) |} (0.0562)
ps GDP_Growths-1 0.3693 -0.1677 1.6253 1.4905 03541 0.8416
(0.2150)* | (0.5276) J (0.7567)**} (0.8467)* | (0.2706) J (0.3297)**
Constant 0.0117 0.0611 -0.1084 0.0253 0.1394 0.0471
(0.0267) | (0.0938) | (0.0705) | (0.0556) | (0.2238) | (0.0424)
R’ 0.0759 0.1201 0.0417 0.0624 0.1232 0.1821
Observations 275 53 55 355 55 55
P.-Value 0.0000 0.0230 0.1622 0.0996 0.0212 0.0040
Typell Coefficient Vanable Full Clule | Colombia] The UK Japan Portugal
1962- 1962- 1962- 1962- 1962- 1962-
2017 2017 2017 2017 2017 2017
[ DomesticCredit_ Growth*ECBIL.| 06134 0.7679 -0.0428 1.0149 0.7753 0.5439
(0.1242)*+9(0.2685)**9_(0.2500) } (0.6758) | (0.3744)** J(0.1940)***
ps GDP_Growths1 0.2024 -15920 | -05710 21813 62570 0.1744
(0.4844) | (1.5748) | (1.3545) | (1.6054) | (7.0807) ] (0.8332)
pe GDP_Growth*ECBL,; 04383 2.6059 37211 -3.0771 | -19.58692 1.7569
0.9718) | 2.6964) | 2.1237)* | (6.6834) | (23.8952) | (1.6425)
Constant 0.0074 0.0269 £0.0430 0.0013 -0.0037 -0.0103
(0.0106) | (0.0354) | (0.0337) | (0.0263) | (0.0116) | (0.0136)
R’ 0.0710 0.1041 0.0763 0.0731 0.1285 0.2279
Observations 275 33 55 35 55 55
P.Value 0.0000 0.0350 0.0710 0.0768 0.0184 0.0010
TypeIll Coefficient Vanable Full Chile | Colombia] The UK Japan Portugal
1962- 1962- 1962- 1962- 1962- 1962-
2017 2017 2017 2017 2017 2017
B: DomesticCredit_Growth,.; 0.2288 1.0474 0.1530 -0.5615 -0.6265 -0.2031
(0.1488) | (0.6083)* | (0.4687) | (0.5661) | (3.5084) ] (0.4246)
Bs DomesticCredit_Growth*ECBIL.] 0.1646 -12843 | 03472 3.7556 28431 0.8415
(0.3204) | (1.2546) | (0.8678) | (28362 | (117387) | (0.6511)
Bs ECBL, -0.0504 -0.3099 -0.2205 -0.1680 -0.2821 -0.0008
- (0.0604) ) (0.2236) | (0.2098) | (0.2934) | (08162) | (0.0651) |
ps GDP_Growths1 02453 | -40789 | -33855 1.7711 46312 -0.0622
(0.5909) | (2.0788)* | (29648) | (2.3664) | (84985 ) (1.0562)
pé GDP_Growth*ECBL,; 13271 7.2177 82792 0.9757 -14.2986 1.4900
(1.1790) | (3.8395)* | (4.7253)* | (10.0333) | (28.4110) | (1.9409)
Constant 0.0314 0.2018 0.0912 0.0371 0.0851 -0.008%
(0.0309) } (0.1213) | (0.1378) } (0.0743) | (0.2568) | (0.0481)
R’ 0.0751 0.1658 0.0613 0.0578 0.0953 0.2002
Observations 275 55 55 55 355 55
P-Value 0.0000 0.0153 0.1508 0.1612 0.0764 0.0064

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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J.11. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions, VIX excluded (No Corrections)

Table J11 - Results of Additional Credit Growth Regression: Domestic Credit by
Deposit Banks and Other Financial Institutions, VIX excluded (No Corrections)

Regression Results: Domestic Credit by Deposit Money Banks and Other Financial Institutions
Typel Coefficient Vanable Full Chule Colombia | The UK Japan Pormgal
1962- 1962- 1962- 1962- 1962- 1962-
2017 2017 2017 2017 2017 2017
B: DomesticCredit_Growth,, 0.0706 -00115 | -0.0376 0.3059 0.1473 02384
(0.0608) | (0.1492) | (0.1382) ] (0.1256)** ] (0.1303) | (0.1369)*
B3 ECBL, 0.0094 -0.1898 0.0957 00594 02078 0.0422
(0.0532) | (0.1861) | (0.0957) | (0.1540) | (0.8418) | (0.0578)
B+ Gf)P_G'rowthv-l 0.5027 05745 0.7293 0.6544 0.5131 03828
(02330)**] (0.6870) | (0.7512) | (0.6565) | (0.3211) | (0.3409)
Constant 0.0045 0.1381 -0.0682 -0.0140 -0.0570 0.0202
(0.0286) | (0.1162) | (0.0700) | (0.0435) | (0.2661) | (0.0436)
R’ -0.0066 § -00258 | -0.0249 0.0767 0.0256 0.0195
Observations 274 55 55 35 54 55
P-Value 0.1605 0.6522 0.6425 0.0703 0.2356 0.2659
Type I Coefficient Vanable Full Clule | Colombia] The UK Japan Pormgal
1962. 1962. 1962. 1962. 1962. 1962.
2017 2017 2017 2017 2017 2017
P2 DomesticCredit_Growth*ECBL.| 01672 0.0586 -0.1508 1.9083 0.4008 0.4028
(0.1331) § (0.3342) | (0.2388) J(0.6563)***] (0.4292) | (02149)*
ps GDP_Growths-1 0.5650 29146 -1.3573 0.2647 49582 -0.8161
(0.5113) | (1.8712) | (1.3693) | (1.2336) | (83375) | (0.8528)
pé GDP_Growth*ECBL,, 01177 | 42920 34628 23732 -15.1692 22394
(1.2040) | (3.2009) | (20712 § (5.1801) | (28.1560) | (1.6550)
Constant 0.0085 0.0373 -0.0058 -0.0066 0.0099 0.0071
(0.0117) | (0.0459) | (0.0340) | (0.0207) | (0.0145) |} (0.0142)
R’ -0.0057 § -0.0091 0.0104 0.1151 0.0298 0.0969
Observations 274 55 53 55 54 35
P-Value 0.1446 04797 0.3229 0.0263 02149 0.0423
Type I Coefficient Vanable Full Clule | Colombia] TheUK Japan Portugal
1962. 1962. 1962. 1962. 1962. 1962.
2017 2017 2017 2017 2017 2017
Bs DomesticCredit_Growth, 0.0008 -0.5989 02171 -0.3685 42967 £0.6333
(0.1553) | (0.5569) | (04714) | (04227 | (5.7189) | (0.4369)
P2 DomesticCredit_ Growth*ECBL,] 01641 1.3698 0522 3.8708 -14.0484 1.3558
(0.3401) § (1.2635) | (0.8210) | (2.2696)* | (19.3096) | (0.6912)*
Ps ECBL, 0.0105 -0.1591 -0.1816 -0.1730 06974 -0.0436
(0.0650) | (0.3031) | (0.2119) | (0.2434) | (09799) | (0.0667)
p+ GDP_Growth1 06214 2.0197 -3.6453 -0.3285 120277 -0.8739
(0.6189) 1 (2.6605) | (29593) | (1.8504) } (11.4628) } (1.0417)
pé GDP_Growth*ECBL,, -0.2299 -2.1998 7.1158 5.5438 -38.7766 1.9874
(1.2368) | (5.0574) | (43921) | (7.9369) | (38.5360) | (1.8942)
Constant 0.0034 0.1118 0.1097 0.0293 -0.2050 0.0426
(0.0332) | (0.1619) 0.1401 _(0.0592) | (0.3069) (0.0492)
R’ -00132 § -00260 | -0.0076 0.0970 0.0066 0.1002
Observations 274 55 55 55 54 55
P-Value 0.3680 0.6072 0.4766 0.0738 0.3886 0.0690

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.12. Additional Credit Growth Regression: Domestic Credit to Private Sector
(Heteroskedasticity and Serial Correlation Controlled For)

Table J12 - Results of Additional Credit Growth Regression: Domestic Credit to Private
Sector (Heteroskedasticity and Serial Correlation Controlled For)

Repression Resolts: Domestic Credit to Private Sector
Typel Coefficient Warable Full Chile Colombia The UK Japan Pormgal
1990- 1000- 1900 1900- 1000- 1090-
2017 2017 2017 2017 2017 2017
By DomesticCredit Growth, , 02604 02024 02080 07874 02638 04309
(0.1 795) . . . . -
B ECBL, -0.0520 1] 0.1101 07777 -0.4861 -0.1213
(0.0671) . . . . -
B+ GDP_Growth:-1 1.2004 06531 3.0691 06206 0.0350 1.2234
(0. 4668)* . . . . -
Bz V1 0.0005 —0 DeDest5 00007 -0.0023 -0.002 00014
(00006 . . . . -
Constant 0.0049 0.0107 01687 00165 0.1553 0.0709
(0.0380) . . . . -
B 02479 0.0732 0.20464 06537 -0.0421 05057
Observations 135 27 27 27 x7 z7
P-WVale 0.0018 . . . . -
Type I Coefficient Wariable Full Chile Colombia The UK Tapan Pormgzal
1000- 1000- 1900 1900- 1000- 1090-
2017 2017 2017 2017 2017 2017
B DomesucCredit_Growth*ECBL | 0.2870 02775 -0.1865 22637 06624 0.5383
(02659 . . . . -
B+ GDP_Growth:-1 0.0292 06531 -190643 -0.2851 10.6374 -0 1200
(0.7732) . . . . -
Bz V1 00016 —0 OeDeut5 0.0480 -0.0018 -0.DE2 0.0095
(0.0019) . . . . -
(i -] GDP_Growth*ECBI, 1.8957 1] 43 0307 37190 -33. 62946 1.5278
(1.6035) . . . . _
BT V*ECBL, -0L0020 1] -0.0G20 —00eDe0i 00161 -0.0097
(0.0026) . . . . -
Constant -0L0222 00107 01221 00243 00147 -00261
(00200 . . . . _
B 02463 0.0732 0.3825 06766 -0.GE0 04940
Observanions 135 7 27 27 27 27
P-Walne - . . . . -
Type IO Coefficient Wariable Full Chile Colombia The UK Tapan Pormzal
1000- 1000- 1900 1900- 1000- 1090-
2017 2017 2017 2017 2017 2017
By DomesticCredit_ Growth, 05727 02024 -3.5543 -0.3379 272467 -0.0403
(04921} . . . . _
B DomesucCredit_Growth*ECBL | -0.5191 1] 4.5088 32258 84.5016 1.5892
(0.0633) . . . . -
i Y ECBL -0 1886 1] 0.1953 -0.0141 3.1350 -0 3269
(D.0633) . . . . -
ligd GDP_Growthe-1 -0.5553 06531 3.2913 023222 -14.5514 1.8034
(0.8028) . . . . -
Bs V-1 -0.0025 =0 0005 0.0020 -0.0018 0.1129 -0.0066
(0.0013) . . . . _
(i -] GDP_Growth*ECBI, 20086 1] o 36340 44 1001 -G0480
(1.7325) . . . . -
BT VE*ECEL , 0.0051 1] o 1] -03500 0.0085
{0,002 2y . . . . -
Constant 0.0839 0.0107 0. 2690 0.0237 -1.0116 0.2601
(0.0308)* . . . . -
B 0.2740 0.0732 0.3825 06443 -0.1046 04537
Observations 135 27 27 27 x7 z7
P-Waloe

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.13. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For)

Table J13 - Results of Additional Credit Growth Regression: Domestic Credit by
Deposit Banks and Other Financial Institutions (Heteroskedasticity and Serial
Correlation Controlled For)

Repression Results: Domestic Credit by Deposit Money Banks and Other Financial Imstitetions
Typel Coeffcient Wariable Full Chile Colombia The UK JTapan Pormgzal
1990- 1000~ 1900 1900- 1000- 1090-
2017 2017 2017 2017 2016 2017
B DomesticCredit Growth, ; 01537 04730 -0.2397 07767 033837 04444
(0.2235) . . . . -
B ECHL, 0.0126 o 0.1819 00017 03073 -0o0342
(0.0583) . . . . -
ligd GDP_Growthe-1 09931 04502 2.3557 07982 -0.5478 09698
(0.377o* . . . . -
Bs W1 0.0023 -0.0:017 0.0055 -0.0019 0.0019 0.0026
(0.0013) . . . . -
Constant -0.0576 00272 02910 -0, 2 00843 -0L0023
(0.0455) . . . . -
B 0.1102 00790 0.1294 05817 0.0519 0.4557
Observanons 134 27 27 27 26 27
P-Valoe 0.0009 . . . . -
Type I Coefficient Wariable Full Chile Colombia The UK Japan Pormgal
1990- 1900~ 1900 1990- 1990 1990
2017 2017 2017 2017 2016 2017
B DomesticCredit Growth*ECBI,| 0.1459 06485 -0 2780 24045 -1.1134 04890
(0.3151) . . . . -
B+ GDP_Growthi-1 -0.3806 04502 -14.53406 -0.4740 -11.7972 -1.8782
(0.65T78) . . . . -
B3 W1 00016 -0.0:017 0.0413 -0.0014 00194 0.0095
(0.001T) . . . . -
Bs GDP_Growth*ECBI, 21506 i} 35.6245 4 8515 35.6034 34724
{1.2622) . . . . _
B7 VX*ECBL, 0.0011 o 00450 =000 7 -0.0524 -0u0077
(00271 . . . . -
Constant -0.0472 0.0271 -0.1833 0.0135 -0.0269 -0.0531
(0.0271) . . . . _
o 01267 0.0750 0.1675 G000 0.0495 04695
Observations 134 27 27 27 26 27
P-Valoe _ . . . . _
Type II Coefficient Wariable Full Chile Colombia The UK Tapan Pormgal
1990 1900- 1900 1900- 1990 1990-
2017 2017 2017 2017 2016 2017
B DomesticCredit_Growth, ; 0.5010 04730 -4.3560 -1.5223 4.6499 -1.0278
(0.6139% . . . . -
i DiomesticCredit_Growth*ECBIL,| -0.5523 i} 5.4762 60060 -15.0988 1.6484
(D.BTT2) . . . . -
B ECBL., -0.1679 o 0.3653 -0.1426 -2 5628 -0.2380
(0.0934) . . . . -
ligd GDP_Growthe-1 -0LG059 04502 2.6182 -0.0474 -5 9850 -0L8TT74
(0.8814) . . . . -
Bs W1 -0.00Z2 -0.0:017 0.0064 -0.0025 00382 -0.0022
(0.0025) . . . . -
Bs GDP_Growth*ECBI, 27585 i} o 24604 185777 23276
(1.6271) . . . . -
B7 VE*ECEL , 0.0077 o o 0.0052 0.1277 0.0055
(0. 00D =) . . . . -
Constant 00456 00272 -0.4598 00355 07799 01587
(0.0380)* . . . . -
i 0.1383 00790 0.1675 07422 0.0793 04240
Observanons 134 27 27 27 26 27
P-Valoe

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.14. Additional Credit Growth Regression: Domestic Credit to Private Sector

(Heteroskedasticity and Serial Correlation Controlled For), VIX excluded

Table J14 - Results of Additional Credit Growth Regression: Domestic Credit to Private
Sector (Heteroskedasticity and Serial Correlation Controlled For), VIX excluded

Regression Resolts: Domestic Credit to Private Sector
Typel Coefficient Varishle Full Chile | Colombia| TheUE Tapan | Pormgal
1962- 1962- 1962- 1962- 1962- 1962-
2017 2017 2017 2017 2017 2017
B DomesticCredit_Growth, ; 02063 | 04004 | oolee | oa6sE 0.2287 0.3656
(0.0791)** . . . . .
B ECBL, 00076 | -0o3es | oao3s | -oaoss | -p4sez | ons27
(0.0372) ) ) ) ) .
B+ GDP_Growth:-1 0.3693 -0.1677 1.6253 1.4005 0.3541 0.8414
(03120) i ) : : .
Constant 0.0117 00611 -0.1084 00253 01394 -000471
(0.0251) . . . . .
E 0.0895 0.1201 0.0417 00624 0.1232 0.1821
Observations 275 55 55 55 55 55
P-Valne 00020 . . . . .
Type II Coefficient Varishle Full Chile | Colombia| The UK Japan Pormgal
1962- 1962 1062- 1062- 1962- 1962-
2017 2017 2017 2017 2017 2017
i DiomesticCredit_ Growth*ECBL | 0.6134 07679 -0.0428 L0149 0.7753 0.5439
(01740 . ) . . .
B+ GDP_Growth:-1 0.2024 -1.5820 05710 21813 §.2570 -0L 1744
(0.5540) . . . . .
i} GDP_Growth*ECBL. 04383 2.6059 3.7211 -3.0771 -19 58602 1.7569
(0.9313) ) ) ) ) .
Constant 0.0074 00269 00430 -0.0013 -0.0037 -000103
[0.0094) . . . . 5
B 00847 | 01041 | 00763 0.0731 0.1285 0.2279
Observations 275 55 55 55 55 55
P-Valne 0.0014 . . . . 5
Type IT Coefficient Varishle Full Chile | Colombia| The UK Japan Pormgal
1062- 1062- 1942- 1942- 1962- 1942-
2017 017 2017 2017 2017 2017
fh DomesticCredit_ Growth,. 02288 1.0474 0.1530 -0.5615 -0.6265 -0.2031
{0.1511) . . . . .
[N DiomesticCredit_Growth*ECBL| 01644 -1.2843 | 03472 37556 28431 0.8415
(0.2936) . . . . .
Bs ECBL, 00504 | 03000 | 02005 | -0aseo | 02821 | -0.0002
(0.0565) . . . . .
B+ GDP_Growh-] 02453 | 4070 | 33855 | Lt 46312 | -0.0622
(09171} . . . .
i} GDP_Growth*ECBL. 13271 72177 82782 -0.9757 -14.20846 14900
(14109 . . . . .
Constant 00314 0.2018 0.0812 00371 00851 -0L00ge
(0.0368) . . . . .
E 0.0828 0.1658 0.0613 00578 0.0953 0.2002
Observations 275 55 55 55 55 55
P-Value . . . . . .
Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value

quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.15. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For),
VIX excluded

Table J15 - Results of Additional Credit Growth Regression: Domestic Credit by
Deposit Banks and Other Financial Institutions (Heteroskedasticity and Serial
Correlation Controlled For), VIX excluded

Regression Resnlts: Domestic Credit by Deposit Money Banks and Other Financial Imstitutions
Typel Coefficient Variable Full Chile Colombia | The UK Tapan Pormgal
1942- 1962 1942- 1942 1962 1942-
2017 2017 2017 2017 2017 2017
By DomesticCredit_Growth, 0.0704 -0.0115 0.0376 03059 0.1473 0.2384
(0.0831) . . . . B
i ECBL, 0.0094 -0.1898 0.0857 00se4 0.2078 0.0422
(0.058T) . . . . B
i) GDP_Growthe-1 0.5027 05745 0.7293 0a544 0.5131 03828
(0.0750)**% . . . . B
Constant 00045 0.1381 -0.0682 -0.0140 -0.0570 -0.0202
(0.0293) . . . . B
B 0.0083 -0.0258 -0.024% 0.0767 00256 0.0195
Ohservations 274 55 55 55 54 55
P-Valoe 0.82 . . . . B
Type I Coefficient Variable Full Chile Colombia | The UK Tapan Pormgal
19462 1962 1942- 1942 1962 1942-
2017 2017 2017 2017 2017 2017
B DomesticCredit Growth*ECBL | 0.1672 00586 -0.1508 10083 04008 0.4028
(0.1131) . . . . B
i) GDP_Growthe-1 0.5850 210044 -1.3573 02647 40582 -0.8161
(0.7338) . . . . B
i GDP_Growth*ECBL. -0.1177 4. 2020 34628 23732 -15.1692 212394
(1.5019) . . . . .
Constant 0.0085 0.0373 -0.0058 -0.0066 00099 0.0071
(0.002&)** . . . . B
B 0.0082 -0.0081 0.0104 01151 00298 0.0969
Ohservations 2174 55 55 55 4 55
P-Valne 0.0030 . . . . .
Type I Coefficient Variable Full Chile Colombia | The UK Tapan Pormgal
1942 1062 19432- 1942 1962 1942-
2017 2017 2017 2017 2017 2017
B DomesticCredit_Growth,.; 0.0008 -0.5080 0.2171 -0.3685 42067 -0.6333
(0:2700) . . . . .
B DomesticCredit Growth*ECBIL | 0.1641 1.3608 -0.5222 38708 -14.0484 1.3558
(0.521T) . . . . B
[ ECBL, 0.0105 -0.1581 -0.1816 -0.1730 0.6974 -0.0486
(0.0338) . . . . B
li] GDP_Growthe-1 0.6214 2.0197 -3.6453 -0.3285 12.0277 -0.8739
(0.6538) . . . . B
i GDP_Growth*ECBL. -0.1209 -1.1908 7.1158 55438 -38.7766 10874
(1.3849) . . . . B
Constant 0.0034 01118 0.1087 00203 -0.2050 00426
(0.0174) . . . . .
B 0.0019 -0.0260 0.0076 00970 00066 0.1002
Ohservations 274 55 55 55 54 55
P-Valne

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.16. Additional Credit Growth Regression: Domestic Credit to Private Sector (xtregar
with Fixed Effects)
Table J16 - Results of Additional Credit Growth Regression: Domestic Credit to Private

Sector (xtregar with Fixed Effects)

Regression Resmlts: Domestic Credit to Private Sector
TypeI Coefficient Wariahle Full Chile Colombia The UK Japan Pormgal
1990- 1500 1000 1990- 1500 1000-
2017 2017 2017 2017 2017 2017
By DromesticCredit_Growth, 030051 -0.0832 -0.1897 0.8629 02008 03928
(D.0B1T) (0.2041) (0.1725) | (00924)*++] (0.2391) {0.1927)*
B ECEL, 11190 o -0.2649 0.0492 -0.6915 -0.1156
(0.0894) . (028490 (0.0554) {0.7134) (0_09E0)
(i GDP_Growthr-1 13202 08445 32483 0.9013 0.1591 12085
(0.2733)%*=) (0 4206)* |(0.8256) %+ (032000 ***] (0.5342) {0.591T)*
B V-1 00014 00001 00018 -.0023 00005 00015
(0.0012) (0.0023) (00034 | (0.00L10** | (0.0018) (0.0025)
Constant 0.0332 00015 00804 0.0145 02060 00644
(0.0365) (L0424 (0.18323) (0.0318) (0. 1844 (0.0667)
B 0.1205 00788 03462 0.81562 -0.1010 04144
Observations 130 26 26 24 25 26
P-Value 0.0001 01934 00106 0. 0000 0.7876 0.0037
Type I Coefficient Wariahle Full Chile Colombia The UK Japan Portugal
1900- 1900 19900 1990~ 1900 1000-
2017 2017 2017 2017 2017 2017
Ba DomesticCradit_ Growth*ECBL | -0.1858 -0.1141 -0.2330 24554 0.7706 04064
(0.1118) (0.2788) (02263) | 002328)*++] (0.7329) | (D.2188)**
(i GDP_Growth-1 -0.5081 08445 -3568.189 | -0.3824) 13.6750 -0.2222
(0.7718) | (0.4206)* | (25396740 (0.7653) (15.2034) (3.02046)
B V-1 0.0015 00001 3.6828 -.0003 -0.0035 00102
(0.0028) (0.0023) (26002 (0. 0019 {0.0233) (0.007T)
pa GDP_Growth*ECEL., 28083 o 4718.0180 40194 -42 4787 1.6858
(1.1430)** . (3354.98207 (2.44100** ]| (48.1164) (3.7843)
B7 VL*ECBL, 00011 o -4 8616 -.0038 0.0007 -0.0102
(0.0039) . (34462 (0.0039) {D.068T) (0_0071)
Constant .0220 00015 -0.1384 0.0079 0.0026 -0.0316
(00160 (L0424 (00765) (0.0321) {0,040 (00403)
B 0.1433 00788 03870 08572 00561 04144
Observations 130 26 26 26 25 26
P-Valne 00000 01934 00004 01 OO0 0.6061 00047
Type I Coafficient Warishle Full Chile Colombis The UK Japan Pormgal
1990- 1800 1800 1990~ 1800 1900~
2017 2017 2017 2017 2017 2017
By DromesticCradit Growth, | 02047 -0.0832 | 4237574 1.04667 -29.2837 -2.0500
(0.3274) (02041 | (3015617 (1.576%) (41 42048 (2_4385)
B DomesticCredit Growth*ECBL,| -04076 o 5595522 - 5800 0. 7007 2.7406
(DA55T) . (39834040 (450800 | (1272757 | (27674
Bs ECEL, -1 2480 o 502604 11199 3.3437 -0.2588
{0.1311)* . (42.34694) | (0.3594) (7. 0000 (0.6353)
B4 GDP_Growtht-1 18296 08445 33500 -1.9260 16.1558) 2.0848
(081400 | (0.4206)* J(0.8055)*+4 (1.2970) (46.7221) (4.4344)
B V-1 00018 00001 00026 0025 0.12:00 0.0040
(0.0033) (0.0023) (0.0032) (0. 04y {D.2175) (00385
(] GDP_Growth*ECEL., 34230 o o 6.4257 480462 -0.8025
(1. 2205 . . (4.0258) | (143.7687) | (5.1918)
B7 VE*ECEBL, 0.0049 o o 0.0019 03719 0.0026
(0.0051) . . {00188 {D.6716) (0_0443)
Constant 0.1141 00015 -44 0024 0.0555 -1.0771 0.1883
(004800 * | (00424 | (30.1573) | (0.1858) (2.3336) 04684
B 01510 0078 03870 0.8524 -0.0933 03189
Observations 130 26 26 26 25 26
P-Value 0.0001 01934 00004 01 00 0.6868 00439

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.17. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and

Other Financial Institutions (xtregar with Fixed Effects)

Table J17 - Results of Additional Credit Growth Regression: Domestic Credit by
Deposit Banks and Other Financial Institutions (xtregar with Fixed Effects)

Regression Results: Diomestic Credit by Deposit Money Banks and Other Financial Institations

Typel Coefficient Warisble Full Chile | Colombia| The UK Tapan Portugal
1990 1000 1900 1990- 1900 1000~
2017 2017 2017 2017 2016 2017
By DomesticCredit_Growth, 02501 | -01629 | -03404 0.8757 -0.3008 03102
mosigre=] wissn | pamise |@aramess| @wogmm | i
By ECEL, 00070 0 -0.1573 0.0542 -0.4633 0,000
(0.1080) ) 03585 | ososy | wsze | oo
B GDP_Growthr1 11474 1.0207 2.7003 0.8624 0.4524 0.7160
(0.2858)***| (0. 4788y*= Jro.9625y++4 03338+ | ws01s | 0 so6s
fis Vel 0.0038 ~0.0003 0.0068 00018 0.0021 0.0034
(0.00133**=] o003y | posdny | weoin | oo | ooz
Constant 00640 00044 | 00712 0.0058 0.1283 -0.0549
(.0368* | ooze | oese | wosis) | @aven | oszo
R 0.1348 0.1301 0.2721 0.7331 0.0514 0.1802
Observations 129 26 26 26 25 26
P-Value 0.0000 01113 0.0290 0.0000 02049 0.0850
Type I Coefficient Warisble Full Chile | Colombia | The UK Tapan Portugal
1000- 1000 1900 1990- 1900 1000-
2017 2017 2017 2017 2016 2017
B, DomesticCredit_Growth*ECBEL,| -03881 | -02233 | -04520 2.6841 -1.2181 03400
(o.108s*+=] 2863y | 2285y Joamimes| e | moiry
¥ GDP_Growthr1 06137 10207 |-1251545| -0.5485 | -115182 | -2.1780
(0.2063) | o47amy=+| as7agan] 7seey | azaess | s
fis Vel 0.0012 ~0.0003 0.1186 00002 0.0186 0.0066
oo | oosn | aars | wons | ooy | moorn
fié GDP_Growth*ECEL 27828 0 160.0861 | 5.3809 350320 3.6660
(1.1015)** . (207.0783)) (2 4138+ | Grosim | Gaesn
fi7 VIX*ECEL, 0.0036 0 -0.1468 -0.0038 0.0491 -0.0033
(0.0041) ) 01573 | (oosy | osesm | ooy
Constant 00598 00044 | -02083 0.0065 0.0331 -0.0612
.o1sn*+=] o2z |oosizes] oo | wooss | mosime
S 0.1801 0.1301 02506 0.8247 0.0430 0.2155
Observations 129 26 26 6 25 26
P-Value 0.0000 0.1113 0.0475 00000 0.3309 0.0761
Type I Coefficient Varisble Full Chile | Colombia | The UK Japan Portugal
1900 1990 1990 1990 1990 1000
2017 2017 2017 2017 2016 2017
B, DomesticCredit_Growth, 0.0508 -0as2e | 231237 | -17536 | -117see | -0.m034
03027 | ooassn | esessn ] oane | panie | a7sem
By DomesticCradit_Growth*ECBL,| -03103 o 30.0945 7.6700 353067 1.1262
(0.5375) ) (38.2440) | 32358+ | 303233 | (ooTE
By ECEL, 01928 0 33278 00790 | -l02084 | -0.7142
(0.1461) ) fa44a0 | 0277y | Gaasse ] wsTis
¥ GDP_Growthr-1 08580 1.0207 28437 03120 200044 03623
(o.2500) | oa7amy==|eoomamye+] 177y | aszees | Gastn
fis VI 00012 | -0.0003 0.0074 00018 0.1782 -0.0348
00037 | oosn | moosyr | ooossy | oToses | oo2es
pé GDP_Growth*ECEL 33685 0 0 3.4623 654450 0.7237
(1.283G)*** . . 35718 | (426285 | GoTie
B7 VIX*ECEL, 0.0080 o 0 0.0027 0.5633 0.0444
(0.0058) ) ) (0.0143) | (0.2193y** | (0.0336)
Constant 0.0478 00044 | -27274 0.0175 32504 0.5510
o040y | ooozem | esam | cooaosy |oo7zanyees] mozseayes
R 0.1719 0.1301 0.2506 0.8032 0.3713 0.1310
Observations 129 26 26 26 26 26
P-Value 0.0000 0.1113 0.0475 0.0000 00294 0.2171

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.18. Additional Credit Growth Regression: Domestic Credit to Private Sector (Dummy

Included for Post Crisis Period)

Table J18 - Results of Additional Credit Growth Regression: Domestic Credit to Private

Sector (Dummy Included for Post Crisis Period)

FRegression Resalts: Domestic Credit to Private Sector
Type I Coefficient Wariakle Full Chile Colombia The UK Tapam Pormagal
1990- 1900 1990~ 1500 1900 1990~
2017 2017 2017 2017 2017 2017
By DomesticCredit_ Growth, 04633 -0.1031 02024 0.7821 -0.1738 1.0917
(0.0758)*=] (01145 {0.1891) | (0 2151)*++| (0.4511) (0.8248)
s ECEL, 00375 00304 01407 -0.0858 01422 0.0331
(0149)* | (00127 | (0.0542)** ] (0.1838) (009057 (0. 1558)
B4 GDP_Growthr-1 0.6617 05301 0.1755 0.9207 00281 1.2550
(01342 =)D 08T1y**q (0.5989% {0.7224) (0_40145) (063400
B3 V-1 0.0002 -0.0013 0.0070 0.0005 -0.0023 -0.0020
(0.0004)  J00.0004)y*+4 (00015 **+] (00028 {0.0013)* (0. 0055
Constant 0.0013 00011 0.0029 0.0004 00022 0.0028
(0.0022) (0.0013) (000G (0. 00400 (00028 (0. 0034)
N 03044 07844 0.3425 06464 02422 07948
Observations 135 27 27 27 27 27
P-Valus 0.0000 000D 0.0093 0.0000 0.0373 0.0000
Type I Coefficient Wariakle Full Chile Colombia The UK Tapan Pormagzal
1900- 1900 1990~ 1500 1900 1990~
2017 2017 2017 2017 2017 2017
B DomesticCredit_Growth*ECBL | 0.61438 00122 01232 28290 09920 1.0265
(0.1115)%==] (01572 (0.2642) | (0.6214)y*++| (1.0187) |(0.1328)===
B4 GDP_Growtht-1 -0.0179 o o 343751 ] o
(0.414T) . _ (13.0106)** . _
B3 V-1 -0.0010 o o -0.0393 ] o
[RE . _ (001702 . _
pis GDP_Growth*ECEL, 0.7464 08925 09205 -92. 1928 2.0688 1.2497
(0.6154) J00.1069y*+4  (0.6708) | (35.4202)++] (0.E5T7T)** | (032800
g7 VIE*ECBL, 0.0004 -0.0008 0.0042 40,0393 -0.0010 00009
(0.0009)  |00.0002y**4 (0.0015y***| (00178 | (0.0008) | (0.0004)**
Constant 0.0010 00015 0.0008 -0.0001 00027 0.0028
(0.0023) (0014 {0.0071) {0.0035) (000250 (00033
B 0.2385 07380 02159 0.7187 0.1945 0.8033
Ofbservations 135 27 27 27 27 7
P-Valus 00000 L] 0.0353 0.0000 00468 0. 0000
Type I Coefficient ariahle Full Chile Colombia The UK Tapan Pormgal
1900- 1800 1990~ 1800 1900 1990~
2017 2017 2017 2017 2017 2017
By DomesticCradit_ Growth, | 12078 -0.1031 -0 2024 12,5597 -0.1738 1.0917
(0.32480===] (0 1149 (0.1891%) | (1 2005)y*++] (04511) (0.8248)
s DomesticCredit_ Growth*ECBL,| -12284 o o -34.1856 ] o
(0.4555) === . B (3.8530)*e . B
B3 ECEL, -0.1159 00304 01497 -1.2400 01422 0.0331
(0.0243)===] (00127)**] (0.0G542)** | (0.0TE1)*++] (00909 (0.1568)
B4 GDP_Growtht-1 14456 o o 824085 o o
(0. 5144 === . _ (3304404 . _
Bs V-1 -0.0003 o o 0.0158 o o
(0.0008) . _ (0004w . _
pis GDP_Growth*ECEL, -0.7783 07267 02319 -2201.2755 00804 1.4015
(0.7121) Jo0.1194y++4  (0.7911) | (2. 1052)*++] (15145 (0. 7079y~
B7 VIE*ECBL, QL0043 -0.0018 0.0092 -0.0009 -0.0072 -1.0022
(0001 3= = (00005 )+ (00026 ***]  (0.0105) {0.0041)* (0. 01
Constant 0.0020 00011 0.0029 0.0:003 00022 0.0028
(0.0021) (0.0013) (0. 00G8) {00007 (L0028 (0. 0034)
N 03726 07844 0.3425 09897 02422 07948
Observations 135 27 27 27 27 27
P-Valus 00000 0000 0.0093 0.0000 0.0373 0. 0000

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.19. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and

Other Financial Institutions (Dummy Included for Post Crisis Period)

Table J19 - Results of Additional Credit Growth Regression: Domestic Credit by
Deposit Banks and Other Financial Institutions (Dummy Included for Post Crisis

Period)
Regression Results: Domestic Credit by Deposif Money Danks and Other Tinancial Institutions
Typel Coefficient Vanable Full Clule | Colombia| TheUK Japan | Pormgal
1990- 1990- 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2016 2017
P DomesticCredst_Growth, 01654 | 04208 | 02368 | 06933 0.1315 01190
(0.0940)* | 0.1597**| (0.2054) | (03015)** | (0.5485) | (03247
P ECBL, 00529 | 00563 | -02326 | -02765 00711 | -02320
00234)** 0 0182)**4 01262 | (02325) | (01173 |©081n***
[ GDP_Growths-1 03090 | 04205 | -0659 1.6837 06634 0.5358
©2087) |01133)*+q 11220 | (1.0093) | (06192 | (0.3949)
s VX 00011 | -00010 | 00096 0.0020 0.0013 0.0090
0.0007) | (©.0005)**] (0.0038)**] (0.0036) | (©.0017 | (0.0036)**
Constant 00031 | 00014 | 00060 0.0039 00037 00050
(0.0034) ©0.0017) | (0.0126) (0.0050) (0.0045) (0 0048)
R 00197 | 07695 | 01199 03392 0022 | 06004
Observations 134 27 27 27 26 27
P-Value 0.0353 | 00000 | 0.1487 0.0098 05016 0.0001
Type Il Coefficsent Vanable Full Clule | Colombia| TheUK Japan
1990. 1990 1990- 1990 1990 1990-
2017 2017 2017 2017 2016 2017
P DomesticCredit_Growth*ECBL,| 02783 | 02168 | 01488 26174 01231 08155
0.1270**| ©217D | 02693) | 09918)** | (16015 |©1677***
[ GDP_Growth1 0.2364 0 0 285143 0 0
(0.6268) (18 5873)
ps VIXsa -0 0006 0 0 00426 0 0
(0.0009) . (0.0257) :
pe GDP_Growth*ECBI,.; 02348 | 08461 | 24503 | 744684 | 13534 00226
- (0.9273) 0.1510)**4 1 2710)* | (503729) | (1.5082) | (0.4493)
P VIX*ECBL, 00005 | 00004 | 00046 01128 0.0011 -0.0012
©9273) | 0000 | 00027 | (©0705) | ©0025) | (0.0006)**
Constant 00025 | 00021 | 0.0029 0.0035 0.0044 0.0040
0.0035) | (0.0020) | (0013 | (0.0050) | (0.004) | (0.0055)
R’ 00288 | 06831 | 00282 0.3406 0.0072 04758
Observations 134 27 27 27 26 27
— P Value 0.3889 0.0000 03142 0.0150 0.3861 0.0004
Type III Coefficsent Vanable Full Clule Colomina The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1950-
2017 2017 2017 2017 2016 2017
) DomesticCredit_Growth,., 10340 | 04208 | 02368 | 95248 0.1315 01190
04997 | ©.1597*| 02054) | 03127 | (05485 | (03247
B D Credit_Growth*ECBL,,| -1.3400 0 0 -25.5013 0 0
(0.6762)** (30 6851)
[N ECBL, -0.1675 0.0563 02326 ~1.2133 00711 02320
(0.0368)***}001820)**% (©1262)* | (04736)** | ©1173) |(00812)***
pe GDP_Growths 1 1.7778 0 0 742679 0 0
- (0.8524)%* (24 8874)%**
ps VIXal -0.0012 0 0 20,0051 0 0
(0.0009) (0.0275)
Pe GDP_Growth*ECBI,, -1.6670 03764 08714 -196.6127 204845 0.5984
(1.1530) J0.1558)**4 (1.4824)**] (70.6308) | (1908 | (0.4410)
# VIX*ECBL,, 00087 | -00014 | 00126 0.0577 0.0039 0.0100
(0.0022)***| ©.0007)**| 0.0051)**| (0.0657 | (0.0053) | (0.0040)**
Constant 00043 | 00014 | 00060 0,0039 0.0047 0.0050
©003%) | 00017 | (00126) | (00042 | 00045 | (00048) |
R’ 01114 | 07695 | 01190 0.5330 0022 | 06004
Observations 134 27 27 37 26 27
P-Value 0.0006_| 00000 | 0.1487 0.0019 0.5016 0.0001
Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value

quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.20. Additional Credit Growth Regression: Domestic Credit to Private Sector
(Heteroskedasticity and Serial Correlation Controlled For, Dummy Included for Post
Crisis Period)

Table J20 - Results of Additional Credit Growth Regression: Domestic Credit to Private
Sector (Heteroskedasticity and Serial Correlation Controlled For, Dummy Included for
Post Crisis Period)

Regression Results: Domestic Credit to Private Sector
Typel Coefficient Vanable Full Clule Colombaa The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2017 2017
P DomesticCredat_Growth, 0.4633 01031 02024 0.7891 01738 10917
(0.2124)*
ECBL, -0.0375 0.0304 0.1497 0.0858 0.1422 00331
(0.0251)
GDP_Growtlus.1 0.6617 0.5301 0.1755 09207 0.0291 1.2550
(0.1084)***
ps VIXia 0.0002 00013 00070 0.0005 0.0023 0.0020
(0.0010)
Constant 0.0013 0.0011 0.0029 0.0004 0.0022 0.0028
(0 0020)
R’ 0.3260 0.7844 03425 0.6464 02422 0.7948
Observations 135 27 27 27 27 27
P-Value 0.0087
Type I Coefficient Vanable Full Chile Colombia The UK Japan Pormgal
1990- 1990- 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2017 2017
P DomesticCredit Growth*ECBIL,,| 06148 0.0122 0.1232 2.8290 0.9929 1.0265
(03152
P GDP_Growthe 1 0017 0 0 343751 0 0
(0.4917)
ps VIXi1 -0.0010 0 0 -0.0393 0 0
0.0010)
pe GDP_Growth*ECBL,, 0.7464 0.8925 0.9295 921928 2.0688 12697
(0.6870)
p? VIX*ECBL, 0.0004 -0.0008 0.0042 00393 -0.0010 -0.0009
(0.0017)
Constant 0.0010 0.0015 0.0008 <0.0001 00027 00028
(0.0023)
R’ 0.2621 0.7399 0.2159 0.7197 0.1946 0.8033
Observatons 135 27 27 27 27 27
P-Value .
Type I Coefficient Vanable Full Chale Colombsa | The UK Japan
1990. 1990- 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2017 2017
P DomestsicCredst_Growth,, 1.2078 01031 02024 12,5597 01738 1.0917
(0.3072)**
Pa DomesticCredit_Growth*ECBL,| -1.2286 0 0 -34.1856 0 0
(0.6930)
ECBL, 01159 00304 01497 +1.2400 01422 00331
©on
pe GDP_Growtha1 1.4456 0 0 824085 0 0
=2 (0.3525)°*
Ps VIXi1 -0.0003 0 0 0.0158 0 0
(0.0004)
ps GDP_Growth*ECEI, , 07193 07267 02319 -2202756 00896 14015
(0.3563)*
pr VIX*ECBL,, 0.0043 00018 0.0092 -0.0009 00072 0.0022
(0.0034)
Constanyt 0.0020 0.0011 0.0029 0.0003 0.0022 0.0028
(0.0015)
R’ 0.3923 0.7844 0.3425 0.9897 0.2422 0.7948
Observatons 133 27 27 27 27 27
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.21. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For,
Dummy Included for Post Crisis Period)

Table J21 - Results of Additional Credit Growth Regression: Domestic Credit by
Deposit Banks and Other Financial Institutions (Heteroskedasticity and Serial
Correlation Controlled For, Dummy Included for Post Crisis Period)

[Regression Results: Domestic Credit by Deposit Money Banks and Other Financial Institutions
Typel Coefficent Variable Full Clule | Colombia| The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2016 2017
DomesticCredit_Growh, , 01654 | 04208 | 02368 0.6933 01315 01190
(0.2327) .
ECBL,, 200529 | 00563 | -0.2326 02765 20.0711 10.2320
(0.0429) .
GDP_Growths-1 0.3090 04205 | -0.6596 1.6837 0.6634 0.5358
(0.2491)
Bs VIXed 0.0011 20.0010 | 0.0096 0.0029 0.0013 0.0090
(0.0017)
Constant 0.0031 00014 | 0.0060 0.0039 0.0047 0.0050
(0.0026) 2
R 0.0501 07695 | 01199 03392 00222 0.6004
Observations 134 27 27 27 26 27
P-Value 0.0340
Typell Coefficient Vanable Full Chile Colomibna The UK Japan Portugal
1990- 1990 1990- 1990- 1990- 1990-
2017 2017 2017 2017 2016 2017
B DomesticCredit Growth*ECBI,,| 02783 | 02168 | 0.1488 26174 0.1231 0.8155
(0.3104) .
[ GDP_Growthe-t 0.2364 0 0 285145 0 0
(0.5041)
ps VIXet -0.0006 0 0 -0.0426 0 0
(0.0012)
Ba GDP_Growth*ECBI,; 02348 | o0s461 | 24503 | 744624 13534 0.0226
_ (0.8663) :
[ VIX*ECBIL, 0.0005 00004 | 0.0046 0.1128 0.0011 -0.0012
(0.0018)
Constant 0.0025 00021 | 0.0029 0.0035 0.0044 0.0040
(0.0025)
R 0.0033 06831 0.0282 0.3406 0.0072 04758
Obsenvations 134 27 27 37 36 27
_ P-Value . B
Type T Coefficient Vanable Full Clule Colomina | The UK Japan Pormgal
1990 1990. 1990. 1990. 1990. 1990
2017 2017 2017 2017 2016 2017
[ DomesticCredit_Growth,; 10330 | -0.4208 | -0.2368 95248 01315 01190
(0.3607)**
B DomesticCredit_Growth*ECBI,,| -1.3400 0 0 -25.5013 0 0
(0.6614)
P ECBL, 01675 | 00563 | 02326 12133 00711 02320
(0.0926) .
Be GDP_Growths.1 1.7778 0 0 742679 0 0
(0.5080)**
P VIXe -0.0012 0 0 -0.0051 0 0
(0.0009)
s GDP_Growth*ECBL,, 16670 | 05764 | 08714 | -1966127 | 20845 05984
(0.8654) ]
B VIX*ECBL, 00087 | -0.0014 | 00126 0.0577 0.0039 0.0100
(0.0044)
Constant 0.0043 00014 | 00060 0.0039 0.0047 0.0050
(0.0024) .
R’ 01114 0.7695 0.1199 05330 00222 0.6004
Observabions 134 37 27 27 26 27
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.22. Additional Credit Growth Regression: Private Credit by Deposit Banks
Table J22 - Results of Additional Credit Growth Regression: Private Credit by Deposit

Banks
Regression Results: Private Credit by Deposit Money Banks
Typel Coefficient Variable Full Ciile | Colombia| TheUK | Japan | Portugal
1990- 1990. 1990. 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
By PrivateCredit Growtht.1 0.5139 02516 | 00302 | 09324 0.5757 0.5508
0.0626y*** | ©.1615) | 0.0858) |(0.1559)***] (0.1802)***] (0.1290)***
Ps ECBL, 0.0146 0 01147 | 00961 | -00855 | -00713
(0.0453) ) ©00550**| ©0663) | 1.0083) | ©.0547)
GDP_Growths-1 127711 12084 | 21428 | 11234 0.2080 1.3583
(02026)*** |(0.4261)**4(0.2768)** (03596)***| (0.7409) |(03673)***
Bs VDG .0.0010 00020 | -00041 | -00029 | -0.0013 | 00008
0.0008) | 0.0019) |¢0.0011y**4 0.0013)**| (0.0026) | (0.0016)
Constant 00123 00020 | 00468 | 00050 0,042 0.0400
0026 | 00537 | 00486 | 00279 | ©3126 | 00450
R 0.4998 03627 | 08731 | 07432 0.2586 06903
Observations 130 36 36 26 26 36
P-Value 0.0000 0.0047 | 0.0000 | 0.0000 0.0334 0.0000
Type I Coefficient Vaniable Full Ciale | Colombia| TheUK | Japan | Pormugal
1990- 1990 1990 1990. 1990- 1990-
2016 2016 2016 2016 2016 2016
[ PrivateCredit Growth*ECBIt.1|  0.6404 03449 | o111 28164 1.6963 0.6772
©0.1049y*** | ©.2219) | 0.1132) |02883)***| (0.5836)***| (0.1750)***
GDP_Growthe1 0.1532 12083 | 57116 | 06751 | 13.7597 | 0.6033
(05788 |42y 0437) | 08295 | 41699 | @252
Bs VI .0.0001 00020 | 00044 | -00004 | -00180 | 00055
0.0015) | ©.0019) | 0.0085) | ©0020) | 00385 | (0.0050)
ps GDP_Growth*ECBL. 21585 0 104279 | 64336 | 428506 | 07819
(1.8601)** . (6.7042) | @.6101** | 763343) | 8112
p7 VIX*ECBL, 200018 0 00104 | 00036 | 00485 | -0.0061
(0.0020) ‘ ©.0108) | 0004y | ©1137 | (0.0046)
Constant 0.0005 00020 | 00249 | 00079 00373 | -0.0082
©00195) | 00530 | ©0266) | 00248 | ©067) | 00357
R 0.4580 03627 | ossss | 08151 0.2346 0.6642
Observations 130 26 26 26 26 26
_ P-Value 0.0000 00047 | 00000 | 0.0000 0.0623 0.0000
Type I Coeficient Vanable Full Chile | Colombia| The UK | Japan | Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2016 2016 2016 2016 2016 2016
[ PrivateCredit_Growtht-1 0.7538 02516 | 09427 | 04393 | 39095 | 01233
©.1702)*** | ©.1615) | ©5210)* | 08622 | @1.7198) | (1.1300)
B PrivateCredit Growth*ECBIt-1| 04691 0 13565 | 40803 | 137580 | 04714
(0.2698)* , 071770 | 4952 | 128654n| (1.3179)
Bs ECBL., -0.0594 0 00531 | 00272 | -03632 | -02713
(0.0773) . ©0.0615) | ©3955) | G4s63) | ©03778)
B GDP_Growths1 02432 12084 | 21824 | -08974 | 112852 | 20088
05860) | (0.0019) J0.2612** (0.9462) | (449208) | @7631)
Ps VN1 200024 00020 | 00035 | 00015 00179 | -00090
(0.0020) . |wo010y*q ©008») | 2127 | woion
Bs GDP_Growth*ECBI,. 25459 0 0 72000 | 352235 | -0.6940
(0.8869)*** , : 3.1263)* | 139.6419)| 3297
B VIX*ECBL, 0.0024 0 0 00088 | 00490 00112
(0.0032) , , 0.0233) | ©6560) | (0.020)
Constant 0.0303 00020 | 00153 | -00119 | 0.1483 02135
(0.0470) | (00537 | (0.0488) | (0.1338) | 239749 | (0.3250)
R 0.5282 03627 | 0889 | 07999 0.1513 0.6446
Observations 130 2% 26 26 26 %6
P-Value 0.0000 00047 | 00000 | 0.0000 0.1885 0.0003

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.

121



Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.23. Additional Credit Growth Regression: Private Credit by Deposit Banks and Other

Financial Institutions

Table J23 - Results of Additional Credit Growth Regression: Private Credit by Deposit
Banks and Other Financial Institutions

Regression Results: Private Credit by Deposit Money Banks and Other Financial Institutions

Typel Coefficient Vanable Full Clule Colombea | The UK Japan Portugal
1990. 1990. 1990- 1990. 1990. 1990
2016 2016 2016 2016 2016 2016
P PrivateCredst_ Growtht-1 0.5666 03595 03671 09324 0.5666 0.5508
(0.0608)*** | (0.1781)* | (0.1479)**| (0.1154)***| (0.2127)** | (0.1290)***
Py ECBL, -0.0036 0 0.1384 0.0961 0.0594 -00713
(0.0361) (0.1064) (0.0663) (0.3475) (0.0547)
Be GDP_Growths-1 1.1973 09339 1.8767 1.1234 0.7096 1.3583
(0.1624)*** H0.3100)**4(0.5295)**% (0.3596)***| (0.2656)** | (0.3673)***
ps VIXet 0.0004 0.0005 0.0013 -0.0029 0.0005 0.0008
0.0006) | 0.0014) | (0.0020) | 0.0013)**| (0.0008) | (0.0016)
Constant -0.0289 -0.0332 0.1759 0.0050 -0.0379 0.0300
(0.0236) (0.0391) | (0.0926)* | (0.0279) (0.1074) (0.0450
R 0.5589 0.2800 0.5617 0.7432 0.2192 0.6903
Observations 130 26 26 26 26 26
P-Value 0.0000 00165 0.0002 0.0000 0.0551 0.0000
Typell Coefficient Vanable Full Chule | Colombsa | The UK Japan Portugal
1990. 1990. 1990- 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
P2 PrnvateCredst_Growth*ECBIt-1 07149 04928 0.5883 28164 20223 06772
(0.0925)*** | (0.2441)* }(0.1875)**% (0.2883)***| (0.7053)***| (0.1750)***
[ GDP_Growtls.1 03460 09339 | -130459 | -0.6751 -3.8965 0.6033
(04595) J03100)**9 (94687 | (0.8295) (7.8629) 2.2527)
ps VX1 00018 00005 00209 -0.0004 00030 0.0055
(0.0012) (0.0014) | (0.0158) | (0.0020) | (0.0121) | (0.0050)
ps GDP_Growth*ECBI,; 1.2601 0 198716 64336 14 7049 0.7819
(0.6843) (12.6021) | (2.6101)** | (249519) | (2.8112)
[ VIX*ECBL,, -0.0019 0 -0.0247 -0.0046 -0.0070 -0.0061
(0.0016) (0.0203) | (0D00d1) (0.0357) (0. 0046)
Constant 0.0315 -0.0332 | 00959 0.0079 -0.0238 -0.0082
(0.0156)** | (0.0391) | (0.0488)* | (0.0248) (0.0206) (0.0357
R’ 0.5243 0.2800 0.6238 0.8151 0.2131 0.6642
Observations 130 26 26 26 26 26
P-Value 0.0000 0.0165 0.0001 0.0000 00779 0.0000
Type Ill Coefficient Vanable Full Chule Colombea | The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2016 2016 2016 2016 2016 2016
B PrivateCredit_Growtht-1 0.7643 03595 | -1.09e09 | 04393 -11.3450 0.1233
(0.2058)*** | (0.1781)* (0.8622) | (13.0596) | (1.1300)
B2 PrvateCredit Growth*ECBIt-1 £0.3451 0 1.3210 40803 37.1480 04714
(0.2960) (2.4952) | (40.5492) | (1.3179)
Py ECBL, 00919 0 00331 0.0272 09227 02713
(0 0638) (03955) (2 3061) 03778)
pe GDP_Growths-1 0.2550 09339 1.2503 -08974 -112852 20088
_ (04760) }(0.3100)**9 (0.59462) (14.6521) | Q.7631)
ps VIXs1 -0.0019 00005 | -952¢-11| 0.0015 0.0058 -0.0090
(0.0018) (0.0014) (0.0082) | (0.0668) | (00191)
ps GDP_Growth*ECBIL,, 1.5853 0 16516 7.2909 381535 0.6940
(0.7222)** (3.1263)** | (45.7511) | (.297)
g2 VIX*ECBL, 0.0039 0 0 -0.0088 -0.0134 0.0112
(0.0028) (0.0233) | (0.2059) | (0.0220)
Constant 00223 0.0332 0.0250 -0.0119 02572 0.2135
(0.0386) (0.0391) ; (0.1338) (0.7428) (0.325
R’ 0.5691 02800 1 0.7999 0.2646 0.6446
Observations 130 26 26 26 26 26
P-Value 0.0000 0.0165 0.0000 0.0748 0.0003

quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value

122



Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.24. Additional Credit Growth Regression: Private Credit by Deposit Banks

(Heteroskedasticity and Serial Correlation Controlled For)

Table J24 - Results of Additional Credit Growth Regression: Private Credit by Deposit
Banks (Heteroskedasticity and Serial Correlation Controlled For)

Regression Results: Private Credit by Deposit Money Banks
Typel Coefficient Variable Full Chule Colombsa | The UK Japan Portugal
1990. 1990. 1990. 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
P PrivateCredst_Growtht-1 0.5139 02516 0.0302 09324 0.5757 0.5508
(0.1077)*** . -
Bs ECBL, 0.0146 0 0.1147 0.0961 -0.0855 -0.0713
(0.0640)
P4 GDP_Growths-1 1271 1.2084 21428 1.1234 02080 1.3583
(0.2469)%** : : : -
ps VIX:1 -0.0010 0.0020 | -0.0041 -0.0029 -0.0013 0.0008
(0.0007) : § : :
Constant -0.0123 0.0020 -0.0468 0.0050 0.0444 0.0500
(0.0326)
R 0.5158 0.3627 0.8731 0.7432 0.2586 0.6903
Observations 130 26 26 26 26 26
P.Value 0.0000 . _ .
Typell Coefficient Vanable Full Chile | Colombia | The UK Japan Portugal
1990- 1990- 1990. 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
P2 PrivateCredst_Growth*ECBIt-1 06494 03449 oun 28164 1.6963 06772
© 19@)"
pe GDP_Growths.1 0.1532 12084 -5.7116 -0.6751 13.7597 0.6033
(0.6331)
ps VI -0.0001 -0.0020 00044 -0.0004 -0.0180 0.0055
(0.0014)
po GDP_Growth*ECBI,, 21585 0 104279 64336 42 8506 0.7819
(1.0103)* 5 . .
p? VIX*ECBL, -0.0018 0 -0.0104 -0.0046 0.0485 -0.0061
(0.0013)
Constant 0.0005 0.0020 0.0249 0.0079 0.0373 -0.0082
(0.0190)
R’ 0.4755 0.3627 0.8869 0.8151 0.2346 0.6642
Observations 130 26 26 26 26 26
P-Value
Type Il Coefficient Vanable Full Chule | Colombia | The UK Japan Portugal
1990- 1990- 1990- 1990- 1990. 1990-
2016 2016 2016 2016 2016 2016
By ProvateCredit_Growtht-1 0.7538 02516 -09427 -0.4393 -3.9095 0.1233
(0.1844)** : : :
B PrivateCredst_Growth*ECBIt-1 -0 4691 0 1.3565 40803 13.7580 04714
(0.2839) :
P ECBL, 0.05%4 0 0.0531 00272 -0.3632 -02713
0077
ps GDP_Growths-1 02432 12084 21824 -08974 112852 2.0088
(0.6697)
ps VIX1 -0.0024 0.0020 -0.0035 0.0015 -0.0179 -0.0090
(0.0008)** i . A
po GDP_Growth*ECBI,, 25459 0 0 7.2909 -35.2235 06940
(0.9791)** ¢ . ;
p? VIX*ECBL, 0.0024 0 0 0.0088 0.0490 0.0112
(0.0016)
Constant 0.0303 0.0020 -0.0153 -0.0119 0.1483 02135
(0.0359)
R’ 0.5437 03627 0 8869 07999 0.1513 0.6446
Observanons 130 26 26 26 26 26
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.25. Additional Credit Growth Regression: Private Credit by Deposit Banks and Other
Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For)

Table J25 - Results of Additional Credit Growth Regression: Private Credit by Deposit
Banks and Other Financial Institutions (Heteroskedasticity and Serial Correlation
Controlled For)

Regression Results: Private Credit by Deposit Money Banls and Other Financial Institutions
Typel Coefficsent Varable Full Clule | Colombea | Ihe UK Japan Partugal
1990. 1990. 1990. 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
ProvateCredst Growtlu- 1 0.5666 0.3595 0.3671 09324 0.5666 0.5508
(0.0840)*** ; 4 ;
P ECBL, -0.0036 0 01384 0.0961 00594 00713
(0.0596)
GDP_Growths-1 1.1973 09339 1.8767 1.1234 0.7096 1.3583
(0.1748)*** .
ps ViXsa 00004 00005 00013 00029 00005 0 0008
(0.0005) :
Constant 00289 -0.0332 -0.1759 0.0050 00379 0.0400
(0.0326)
R’ 0.5730 0.2800 0.5617 0.7432 02192 0.6503
Observations 130 26 26 26 26 26
P»\Ldm 09001 £
Typell Coeflicient Varable Full Chale Colombxa | The UK Japan Portugal
1990 1990. 1990. 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
P ProvateCredst_Growth*ECBIt-1 07149 04928 0.5883 28164 20223 06772
(0.1179)***
[ GDP_Growthr1 0.3460 09339 -13.0459 -0.6751 -3.8965 0.6033
(0.4047)
Bs VX1 0.0018 0.0005 0.0209 -0.0004 0.0030 0.0055
(0.0013) S
fs GDP_Growth*ECBI,; 12601 0 198716 64336 14 7949 07819
(0.7778) . :
P VIX*ECBL 0.0019 0 -0.0247 -0.0046 -0.0070 -0.0061
(0.0023)
Constant 0.0315 00332 -0.0959 0.0079 -0.0238 -0.0082
(0. 0070)**
R’ 0.5397 0.2800 06238 08151 02131 0.6642
Observations 130 26 26 26 26 26
P-Value
Type Il Coefhicient Vanable Full Clale Colombea | The UK Japan Portugal
1990- 1990- 1990- 1990- 1990. 1990-
2016 2016 2016 2016 2016 2016
P PrivateCredst_Growtha- 1 07643 0.3595 -1.09¢.09 043903 11,3450 0.1233
(0.3252) _ .
(i PrvateCredst_Growth*ECBIt-1 £0.3451 0 1.3210 40803 37.1480 04714
(0.3944) . : : . ;
[ ECBL, 00919 0 00331 00272 09227 02713
(00336
[ GDP_Growths-1 0.2550 09339 -12503 -0.8974 11,2852 20088
(0.5064)
ps VIXs) -0.0019 00005 | -9.52¢-11 0.0015 0.0058 -0.0090
(0.0021) : :
s GDP_Growth*ECBI, ; 15853 ) 16516 ) 381535 | 06940
(08597
g VIX*ECBL, 0.0039 0 0 00119 0.0134 0.0112
(0 0030)
Constant 00223 00332 0.0250 00119 02572 02135
(0.0230)
R’ 0 5833 0.2800 1 0.7999 0.2646 0 6446
Observations 130 26 26 26 26 26
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error. * Represents
statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.26. Additional Credit Growth Regression: Private Credit by Deposit Banks (Dummy

Included for Post Crisis Period)

Table J26 - Results of Additional Credit Growth Regression: Private Credit by Deposit

Banks (Dummy Included for Post Crisis Period)

Regression Results: Private Credit by Deposit Money Banks
Type ! Coefficient Varable Full Chale Colombia | The UK Japan Portugal
1990 1990 1990 1990- 1990. 1990-
2016 2016 2016 2016 2016 2016
B PrvateCredst Growth,, 0.6097 0.1335 0.0690 11282 0.0127 0.9848
(0.0555)*** | 0.0735)* | 00639 | 08179) | ©0.5379) | (0.4482)*+
Ba ECBL, -0,0147 00547 0.0246 -0.1328 00133 -0.0034
(0.0134) (0.0280)* (0.0218) (0.2696) (0.0874) (0.0942)
B GDP_Growths.l 1.2651 1.7306 21184 24553 0.4889 16295
(0.1171)*** | (0.1680)***| (0.1509)***] (1.7791) | (0.5754) |(0.5259)%*+
ps Vs -0,0009 -0.0042 -0.0026 0.0002 -0.0001 -0.0004
(0.0004)** 1(0.0008)***1(0.0006)***] (0.0039) (0.0012) (0.0035)
Constant 0.0012 <0.0005 -0.0012 0.0046 0.0028 0.0035
(0.0019) (0,0023) (0.0015) (0.0046) (0.0028) (0.0038)
R’ 0.6295 09049 0.9667 0.6423 0.1794 0.7539
Obsesvations 130 26 26 26 26 26
P-Value 0.0000 0.0000 0.0000 0.0000 0.0857 0.0000
Type I Coefficient Vanable Full Chale Colombia The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2016 2016 2016 2016 2016 2016
B2 PavateCredit_Growth*ECBI,,; 0.7164 0.2882 0.1513 6.5401 -0.141 L1172
(0.0804)*** |(0.0904)***| (0.0649)** | (3.0556)** | (1.2876) |(0.1384)%**
B GDP_Growthsl 0.4547 0 0 -16.0312 0 0
(0.3493) R (18.2725) ; X
Bs VB -0.0018 L] 0 0.0321 0 0
(0.0005)*+* A (0.0311) : :
Bs GDP_Growth*ECBI 2.3633 26576 29119 | 571563 | 130003 | 18352
(0.5193)*** |(0.1892)***](0.1731)***] (53.7547) (1.1173) {0 39122“' |
87 VIX*ECBl 0.0009 £0.0037 -0.0026 -0.0914 0.0010 -0.0006
(0.0008) |(0.0004)***](0.0003)**+] (0.0841) (0.0009) (0.0004)
Constant 0.0013 5.91e06 -0.0010 0.0043 0.0028 0.0035
(0.0019) (0.0025) | (0.0015) (.0046) 0.0027) | (0.0038)
R 0.6280 0.8928 0.9663 0.6434 0.2158 0.7651
Obsesvations 130 26 26 26 26 26
P-Value 0.0000 0,0000 0.0000 0.0001 0.0395 0.0000
Type Il Coefficient Varuable Full Chile Colombaa The UK Japan Porragal
1990. 1990. 1990. 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
B PrivateCredit_Growth,; 0.8769 0,1335 0.0690 -24 8366 00127 0.9848
(0.3041)*** | (0.0735)* (0.0634) (37.4819) (0.5379) | (0.4482)**
B: PrivateCredst_ Growth*ECBIL,, |  -0.4493 0 0 78.4908 0 0
(0.4083) R (110.6087) . :
Y ECBL,; -0.0556 00547 0.0246 -1.0571 £H 0133 00034
(0.0197)*** | (0.0280)* | (0.0218) | (06182) | (0.0878) | (0.0942)
pa GDP_Growths! 1.0142 0 0 -41.5925 0 0
(0.5797) . (76.5127) ¢
g3 VIXa -0.0016 0 0 0.0357 0 0
(0.0005)*** < (0.0366) >
8s GDP_Growth*ECBI,, 0.6207 23723 27984 | 1421892 | 1.5068 1.8196
©0.7817) | (0.2303)*++] 0.1993)**+] (229.5683) | (1.7733) |(0.5873)**+
.3 VIX*ECBL,, 0.0028 -0.0058 -0.0034 -0.0585 -0.0004 -0 0004
(0.0011)*** |(0.0011)***](0.0008)***] (0.1054) (0.0037) (0.0039)
Constant 0.0018 -0.0005 -0.0019 0.0045 0.0028 0.0035
(0.0018) (0.0023) (0.0015) (0.0045) (0.0028) (0.0038)
R 0.6590 0.9049 0.9667 0.6611 0.1794 0.7539
Obzervations 130 26 26 26 26 26
P-Value 0.0000 0.0000 0.0000 0.0002 0.0857 0.0000
Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value

quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.27. Additional Credit Growth Regression: Private Credit by Deposit Banks and Other
Financial Institutions (Dummy Included for Post Crisis Period)

Table J27 - Results of Additional Credit Growth Regression: Private Credit by Deposit
Banks and Other Financial Institutions (Dummy Included for Post Crisis Period)

Regression Results: Private Credit by Deposit Money Banks and Other Financial Institutions
Typel Coefficient Variable Full Clule Colomiea | The UK Japan Portugal
1990. 1990. 1990. 1990. 1990 1990.
2016 2016 2016 2016 2016 2016
PrivateCredit_Growth,, 0.6520 -0.1058 0531 1.1282 -0.3047 09848
(0.0735)*** | (0.4748) | (0.3122) | (0.8179) | (0.7178) | (0.4482)**
ECBL, -0.0324 0.0265 -02185 -0.1328 0.1008 -0.0034
(0.0162)** | (0.0494) | (0.0824)**] (0.2696) (0.1018) (0.0942)
P GDP_Growths-1 0.7936 02820 1.2504 24553 0.0034 1.6295
(0.1415)*** | (0.4790) | (0.7634) | (1.791) | (0.6916) |(0.5259)***
ps VX1 £0.0005 -0.0005 0.0054 0.0002 -0.0021 -0.0004
(0.0005) (0.0017) | (0.0026)* | (0.0039) | (0.0016) | (0.0035)
Constant 0.0039 0.0050 0.0071 0.0046 0.0016 0.0035
(0.0023)* | (00048) | (0.0074) | (0.0046) | (0.0016) | (00038)
R’ 0.4208 0.0366 0.3829 0.6423 0.5978 0.7539
Observations 130 26 26 26 26 26
P-Value 0.0000 03253 0.0061 0.0000 0.0001 0.0000
Typell Coeflicient Vanable Full Clule Colomiea | The UK Japan Portugal
1990- 1990. 1990- 1990- 1990 1990
2016 2016 2016 2016 2016 2016
B PovateCredit_Growth*ECBL, 0.8795 -0.0638 07137 6.5401 1.0758 11172
(01113)*** | 06227) | (0.4654) | (3.0556)**| (0.8701) |(0.1384)***
GDP_Growths.1 -0.0506 0 0 -16.0312 0 0
(0.4339) (18.2725) .
Ps VIX=1 -0.0017 0 0 00321 0 0
(0.0006)*** (0.0311)
s GDP_Growth*ECBL,. 09252 05812 0.1525 571563 20207 18352
(06417) (0.5383) | (0.8395) | (53.7547) | (0.6520)***] (0.3916)***
m VIX*ECBL,, 0.0006 0.0001 0.0005 -0.0914 <0.0017 -0.0006
(0.0010) 0.0017) | (0.0027) | (0.0841) |(0.0005)***| (0.0004)
Constant 0.0036 0.0053 0.0047 0.0043 0.0017 0.0035
(0.0024) (0.0046) | (0.0083) | (0.0046) | (0.0016) | (0.0038)
R’ 0.3869 0.0678 0.2140 0.6434 0.5982 0.7651
Observations 130 26 26 26 26 26
P-Value 0.0000 02165 0.0405 0.0001 0.0000 0.0000
Type III Coeflicient Vanable Full Chule | Colombsa | The UK Japan Portugal
1990 1990. 1990. 1990. 1990 1990
2016 2016 2016 2016 2016 2016
B PrivateCredit_Growth,; 0.8761 0.1058 | -7.73e-10 | -24.8366 0.3047 09848
(0.3786)** | (0.4748) 3 (37.4819) | (0.7178) | (0.4482)**
B PrvateCredit_Growth*ECBL, 05007 0 13210 78.4908 0 0
(0.5204) : 2 (110.6087) g
[ ECBL, -0.1003 00265 134009 | -1.0571 01008 -0.0034
(0.0282)*** | (0.0494) . 06182 | (0.1018) | (0.0942)
s GDP_Growths-1 1337 0 -5.50e-08 | 4135925 0 0
(0.6911)* (76.5127)
ps VIXe1 -0.0014 0 1.24e-10 0.0357 0 0
(0.0006)** A (0.0366) G
P GDP_Growth*ECBIL,, (09392) 03866 0 1421892 0.0106 1.8196
(0.5763) (0.6566) . (229.5683) | (2.1312) |(0.5873)%**
» VIX*ECBL, 0.0046 20,0007 0 -0.0585 -0.0065 -0.0004
(0.0016)** | (0.0023) (0.1054) | (0.0049 | (0.0039)
Constant 0.0044 00050 | 49211 00045 0.0016 0.0035
(0.0023)* | (0.0048) (00366) | (0.0016) | (00038)
R’ 0.4474 0.0366 1 0.6611 0.5978 0.7539
Observations 130 26 26 26 26 26
P-Value 0.0000 03253 % 0.0002 0.0001 0.0000

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.

126



Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.28. Additional Credit Growth Regression: Private Credit by Deposit Banks
(Heteroskedasticity and Serial Correlation Controlled For, Dummy Included for Post
Crisis Period)

Table J28 - Results of Additional Credit Growth Regression: Private Credit by Deposit
Banks (Heteroskedasticity and Serial Correlation Controlled For, Dummy Included for
Post Crisis Period)

Tb‘n”bn Reaults: Private Credit by Deposit Money Banks
Typel Coefficient Vanable Full Clule Colomibua | The UK Japan Portugal
1990. 1990. 1990. 1990 1990. 1990
2016 2016 2016 2016 2016 2016
PrvateCredst Growthit-1 0.6097 0.1335 0.065%0 1.1282 0.0127 0.9848
(0.1380)** !
ECBL, 00147 00547 00246 01328 00133 -0.0034
(00161)
GDP_Growtla-1 1.2651 1.7306 21184 24553 0.4889 1.6295
(0.1685)*** % 4
P VIXet A0 0009 0.0042 -0.0026 0.0002 0.0001 0.0004
(0.0008)
Constant 0.0012 -0.0005 -0.0012 0.0036 0.0028 0.0035
(0.0017)
[ 0.6414 09049 | 09667 | 06423 0.1794 0.7539
Observations 130 26 26 26 26 26
P.-Value 0.0000
Typell Coefficient Vanable Full Chule Colomina | The UK Japan Portugal
1990- 1990- 1990- 1950- 1990- 1990-
2016 2016 2016 2016 2016 2016
[ PavateCredit_Growth*ECBRt-1 07164 02882 01513 6.5401 0.141 11n
(0.2350)** {
[ GDP_Growth.1 04547 0 0 16.0312 0 0
(0.6743)
Ps VIXet 00018 0 0 00321 0 0
(0.0014)
Bs GDP_Growth*ECBI.. 23633 26576 29119 57.1563 1.30003 1.8352
(1.1159)
P VIX*ECBL, 0.0009 00037 -0.0026 00914 -0.0010 -0.0006
(0 0019)
Constant 0.0013 S591e06 «0.0010 0.0043 0.0028 0.0035
(0.0022)
R’ 0.6400 0.8928 0.9663 0.6434 0.2158 0.7651
Observations 130 26 26 26 26 26
_ P-Value _
Type Il Coefficient Vanable Full Clule Colomiua | The UK Japan Portugal
1990. 1990. 1990. 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
LY PrvateCredst_Growtht-1 0.8769 01335 0.0690 -24 8366 00127 09848
(0.32100*
B PnvateCredst_Growth*ECBIt-1 04493 0 0 78.4908 0 0
(0.4919)
Py ECRBL, A0 0556 00547 00246 1057 00133 00034
(0.023N*
[ GDP_Growths.| 1.0142 0 0 41,5925 0 0
(0.4624)*
ps VXt 0.0016 0 0 0.0357 0 0
(0.0011)
Po GDP_Growth*ECBI,, 0.6207 23723 27984 1421892 1.5068 1.8196
(0.7792)
P VIX*ECBL, 0.0028 -0.0058 00034 -0.0585 -0.0004 -0.0004
(0.0024)
Constant 0.0018 -0.0005 -0.0019 0.0045 0.0028 0.0035
(0.0015)
R’ 0.6702 0.9049 0.9667 0.6611 0.1794 0.7539
Observations 130 26 26 26 26 26
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.29. Additional Credit Growth Regression: Private Credit by Deposit Banks and Other
Financial Institutions (Heteroskedasticity and Serial Correlation Controlled For,
Dummy Included for Post Crisis Period)

Table J29 - Results of Additional Credit Growth Regression: Private Credit by Deposit
Banks and Other Financial Institutions (Heteroskedasticity and Serial Correlation
Controlled For, Dummy Included for Post Crisis Period)

T!tm“lon Results: Private Credit by Deposit Money Danks and Other Tinancial Institutions
Typel Coefficient Vanable Full Chule Colombia | The UK Japan Porugal
1990. 1990- 1990. 1990- 1990- 1990.
2016 2016 2016 2016 2016 2016
P PrvateCredit_Growtht-1 0.6520 0.1058 05321 1.1282 -0.3047 09848
(0.0594)*** .
Ps ECBL, 00324 0.0265 -0.2185 -0.1328 0.1008 -0.0034
{00279)
pe GDP_Growths1 07936 02820 1.2504 24553 00034 1.6295
(0.0664)***
ps VX £0.0005 A0.0005 00054 0.0002 00021 -0 0004
(0.0010)
Constant 00039 0.0050 00071 00046 0.0016 00035
(0.0017)*
R’ 04394 0.0366 0 3820 06423 0.5978 07539
Obsesvations 130 26 26 26 26 26
P-Value 0.0001 ) X
Type I Coefficient Vanable Full Clule Colombia | The UK Japan Portugal
1990. 1990- 1990 1990. 1990. 1990.
2016 2016 2016 2016 2016 2016
P2 PrivateCredst Growth*ECBIt-1 0.8795 £0.0638 0.7137 65401 1.0758 L1172
(0.0639)***
ps GDP_Growths-1 -0.0506 0 0 -16.0312 0 0
(0.4799)
ps VIXs1 00017 0 0 00321 0 0
(0.0012) z
pe GDP_Growth*ECBI,, 09252 0.5812 01525 57.1563 20207 18352
(0.7582)
pr VIX*ECBL, 0.0006 0.0001 00005 0.0914 -0.0017 -0 0006
(0.0015)
Constant 0.0036 0.0053 0.0047 0.0043 0.0017 0.0035
(0.0018)
R 0.4067 00678 | 02140 | 06434 0.5982 0.7651
Observations 130 26 26 26 26 26
P Value =
Type Il Coeflicient Vanable Full Clule Colombna | The UK Japan Portugal
1990- 1990- 1990- 1990- 1990- 1990-
2016 2016 2016 2016 2016 2016
P PrivateCredit_Growiht-1 08761 0.1058 | -7.73e-10 | 248366 -0.3047 09848
(0.2362)**
B PrivateCredit_Growth*ECBIt-1 0.5007 0 13210 784908 0 0
(03752
Py ECBL, 40,1003 0.0265 134009 1.0571 0.1008 0.0034
(0 0566)
P GDP_Growths.1 13371 0 -5.50e.08 | 415925 0 0
(0.4683)**
ps VIXs 00014 0 124¢-10 00357 0 0
(0.0011)
ps GDP_Growth*ECBI, £0.5807 0.3866 0 1421892 0.0106 18196
(0.5763)
p7 VIX*ECBL,,; 0.0046 0.0007 0 -0.0585 -0.0065 -0.0004
(0.0030)
Constant 0.0034 0.0050 “4.92e-11 0.0045 00016 0.0035
(0.0044)**
R’ 04655 0.0366 1 0.6611 0.5978 0.7539
Observabons 130 26 26 26 26 26
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.30. Additional Credit Growth Regression: Domestic Credit to Private Sector (xtlsdvc)

Table J30 - Results of Additional Credit Growth Regression: Domestic Credit to Private
Sector (xtlsdvc)

Regression Results: Domestic Credit to Private Sector
Typel Coefficient Variable Full
1990-
2017
B DomesticCredit Growth,. 0.4431
Bs ECBL., -0.1194
P4 GDP Growtht-1 1.1834
p3 VIXi1 0.0001
R2
Observations 125
P-Value .
Type I Coefficient Vanable Full
1990-
2017
[ DomesticCredit Growth, 0.6485
B2 DomesticCredit Growth*ECBI,, -0.6162
Bs ECBL, 02018
P4 GDP Growtht-1 -0.1529
Bs VIXi1 -0.0013
Ps GDP_Growth*ECBI,, 23002
p7 VIX*ECBL, 0.0037
R
Observations 125
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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Chapter 3: The Role of Central Banks and the Political Environment in Financial Stability:
A Few Case Studies

J.31. Additional Credit Growth Regression: Domestic Credit by Deposit Banks and
Other Financial Institutions (xtlsdvc)

Table J31 - Results of Additional Credit Growth Regression: Domestic Credit by
Deposit Banks and Other Financial Institutions (xtlsdvc)

Regression Results: Domestic Credit by Deposit Money Banks and Other Financial Institutions|
Type 1 Coefficient WVarnable Full
1990-
2017
B DomesticCredit Growth, 0.2614
P ECBL., -0.0659
pa GDP_Growtht-1 1.0006
ps VX1 0.0026
R :
Observations 124
P-Value .
Type III Coefficient Variable Full
1990-
2017
i1 DomesticCredit Growth, 0.5211
B DomesticCredit Growth*ECRBIL, -0.5994
B ECBL, -0.1800
Pa GDP_Growtht-1 -0.3893
s VX1 -0.0012
s GDP_Growth*ECBIL, 2.2920
B7 VIX*ECBL, 0.0067
R’ _
Observations 124
P-Value

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.
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J.32. Detailed Description of the Romelli (2018) ECBI Index

Table J32 - Table Summarizing the Set of Information Collected in the GMT, CWN and
ECBI Indices

Criteria GMT CWN ECEI
Governor and central bank board

Who appoints the governor

Term of office of the governor

Reappointment option for the governor

Dismissal of governor

Governor allowed to hold another office in government
Qualification requirements for governor

Wheo appoints the board members

Term of office of board members

Reappointment option for board members

Dismissal of board members

Board members allowed to hold another office in government
Qualification requirements for board members

Staggering term of office for board members

Government representatives in the board *

% W W W K K K K K K K R W

Monetary policy and conflicts resolution
Who formulates monetary policy
Central bank responsible to fix key policy rates
Banking sector supervision
Central bank role in government’s budget and/or debt
Final authority in monetary policy
Objectives
Central bank’s statutory goals * *
Limatations on lending to the government
Direct credit: not automatic *
Direct credit: market for lending
Who decides financing conditions to government
Beneficiaries of central bank lending
Direct credit: type of limit
Direct credit: maturity of loans
Direct credit: interest rates
Prohibition from buying government securities in primary market

Financial independence
Payment of the initial capital of the central bank
Authorized capital of the central bank
Central bank financial autonomy
Arrangements for automatic recapitalization
Transfers of money from the treasury
Central bank approves its annual budget
Central bank adopt its annual balance sheet
Auditing agency
Allocation of net profits
Allocation of profits to a general reserve fund
Partial payments of dividends before the end of the fiscal year
Unrealized profits included in the calculation of distributable profits

* % W W ®
L

*

* OE ¥ ¥ £ ® O ¥
W W W K K ® W

* W W W

W W W kR K K K K K W

Reporting and accountability
Central bank reporting
Central bank financial statements

L

Note: This table summarizes the set of information collected in the GMT (Grilli et al., 1991), CWN {Cukierman
et al., 1992} and ECBI indices of central bank independence.

Source: Romelli (2018).
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Chapter 4

Macroprudential Policy Under Uncertainty®’

4.1. Introduction

The deregulation of the US financial system in the time leading up to the Global Financial
Crisis (GFC) and the subsequent growth of the ‘Shadow Banking’ system resulted in the
spurred use of complex derivatives such as credit default swaps (CDSs) and collateralised
debt obligations (CDOs) as well as the rapid growth of both the US housing market and the
market for subprime mortgages. When extremely high home prices were no longer supported,
prices plummeted and a severe credit freeze ensued in both the US and in the global economy.
European banks had substantial balance sheet exposures to the US housing market and both
public and private debt in many European countries skyrocketed, Latin American commodity
exporting countries were affected by the weaker US dollar and the drop in external demand
severely impacted the Japanese economy. The unexpected interconnectedness, vulnerabilities
and the general contagion that encompassed the GFC confirmed the notion that an alternative
policy framework needed to be implemented in an effort to manage financial instability and
the ideal solution was the implementation of a comprehensive macroprudential policy

framework.

Crockett (2000), FSB/IMF/BIS (2011) and IMF (2013) state that macroprudential policy is the
use of prudential tools in an effort to limit systematic risk and although macroprudential policy

37 Published: Venter, Z. (2021). “Macroprudential Policy Under Uncertainty”, Portuguese Economic Journal
(2021).
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tools were included in the policy frameworks of emerging economies well before the crisis,
macroprudential policy use is now broader as the crisis experience prompted its inclusion in

policy frameworks. In 2017, Vitor Constancio® said that “macroprudential policy emerged
from the crisis as a new tool to deal with systemic risk in the financial sector... A new authority
was needed to be accountable and responsible for monitoring and preventing the build-up of
endogenous systemic risk in the financial sector.” The recognition that the system was not
fortified by the micro-supervision of individual institutions and instead was exposed to back
door weaknesses such as financial stability led to the emergence of a new realm of policy.
Galati and Moessner (2011) identify two main ingredients for the implementation of a
successful macroprudential policy framework. Firstly, the financial system “must be robust to
external shocks” (Allen and Wood, 2006) and secondly, the financial system must be “resilient

to shocks originating within the financial system” (Houben et. al., 2004).

The purpose of this paper is to study the impact of macroprudential policy through three veins
of financial stability for both an EU panel as well as a Latin American panel. A case study is
also considered focusing on Japan, Portugal and the UK. An index of domestic macroprudential
policy tools is constructed and the effectiveness of these tools in controlling credit growth, GDP
growth and inflation growth is studied using a dynamic panel data model for the period between
2000 and 2017. A monthly index, iMaPP database constructed by Alam et al. (2019), of
macroprudential policy tools implemented in the relevant countries is used as a starting point.
This index is coded through 2016:Q4, and is then cross checked using the Cerutti et al. (2017)
index and extended using both the 2017 IMF Macroprudential Survey and the IMF
Macroprudential Data Query report. The monthly index is cumulated to create the quarterly
database used in this paper. This index is used to analyse the ability of macroprudential policy
tools to bridle excessive credit growth, the impact of policy tools on GDP growth and lastly,
the effect that macroprudential policy tools have on inflation growth in an effort to fully capture
the impact of macroprudential policy tools on financial stability. A measure of market risk
sentiment is included in an effort to add to the existing literature and to highlight our results in

times of global pandemics or financial crises.

38 Vice-President of the ECB between June 2010 and May 2018.
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We find that a tighter overall macroprudential policy stance would result in lower credit growth
as well as lower GDP growth while, a tighter overall macroprudential policy tool stance would
lead to higher inflation in the majority of cases. Additionally, our results show that capital
openness plays a more fundamental role in Latin American countries. This makes intuitive
sense as Latin American countries have a larger dependence on foreign capital flows and
exchange rate movements. Finally, higher levels of perceived market volatility results in an
increased flow of assets from riskier markets, such as Latin America, to safer markets, such as
the EU. Our results show that, higher levels of the volatility index lead to lower inflation, lower
credit growth and higher GDP growth in the EU panel. Lower, steadier inflation is often
associated with economic stability and growth. In the other cases, higher levels of perceived
volatility lead to higher inflation, higher credit growth and lower GDP growth. The
macroprudential stance of a country depends on both the geographic location and the specific
policy tool implemented as factors such as capital openness and the influence of global market
sentiment play an important role in the necessity to implement these tools as well as the success

or failure of these tools.

The rest of the paper is as follows: Section 2 surveys existing literature; Section 3 discusses the
methodology and the data used; Section 4 discusses the empirical results; and Section 5

concludes.

4.2. Literature Review

The widespread use of macroprudential policy tools emerged in the aftermath of the GFC when
Central Bankers and policy makers realised that a policy framework with a focus on
constraining systematic risk was needed. Allen and Gale (2007), Schularick and Taylor (2012)
and Gourinchas and Obstfeld (2012) point out that systematic crises usually occur after periods
of rapid and strong credit growth instead of being random, exogenously caused events. Caruana
(2010) states that the aim of macroprudential policy is “to reduce systemic risk by explicitly
addressing the interconnections between financial institutions and their common exposures and
the pro-cyclicality of the financial system”. The reduction of the procyclicality of the financial
system and systematic risk through the use of macroprudential policy tools is studied by Lim
et al. (2011) using a dynamic panel data model covering 49 countries over the period between

2000 and 2010. They find that reserve requirements are indeed effective in reducing the

39 See Borio (2003).
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procyclical behaviour of credit growth. Akinci and Olmstead-Rumsey (2015)%° analyse the
impact of macroprudential policy tool implementation on the real domestic credit growth rate
while controlling for the level of the VIX index. They find that targeted macroprudential policy
tools are able to mitigate fluctuations in real domestic credit growth in 57 emerging and

advanced economies.

The role of the housing market in the GFC has made it pertinent to study the impact of
macroprudential policy implementation on both credit growth and housing prices. Borio and
Drehman (2009) and IMF (2014) note that rising home prices combined with increases in credit
supply may signal a procyclical build-up of risks in the housing market. Kuttner and Shim
(2013)* find that both the level of housing prices and the level of credit were effectively
lowered after the implementation of macroprudential policy tools in 57 countries between 1980
and 2011. Ahmed and Zlate (2013)* focus on both the pre and post-crisis periods and by
considering capital flows to emerging markets, they find that capital controls implemented in

these countries were able to manage capital flows.

Lopez and Bruni (2019) note that the macroprudential policy framework implemented needs to
be “an adaptable and flexible global network™ and they define both the objectives and levels of
impact of each of the different policy frameworks implemented by Central Banks and policy
makers (see Table 1). Peydrd (2016) points out that financial crises are often followed by credit
crunches, the same is noted by Reinhart and Rogoff (2009)** who note that long-lasting
recessions with falling aggregate welfare and employment are often preceded by financial
crises. Gupta et al. (2009) find that countercyclical macroprudential policy tools are able to
shorten the duration of crises. Dell’Ariccia et al. (2012) find that macroprudential policy tool
implementation has both the ability to mitigate credit booms as well as the ability to reduce the

likelihood of booms leading to financial catastrophes.

40 Tovar et al. (2012) and Habermeier et al. (2011).

41 See Vandenbussche et al. (2012), Ahuja and Nabar (2011), The Hong Kong Monetary Authority (2011), Kim
(2014), Zhang and Zoli (2014), Crowe et al. (2011) and Cerutti et al. (2015).

42 Baba and Kokenyne (2011) find that capital controls that do not cover the majority of inflows may not have
the macroeconomic impact that is expected even if they are successful at reducing targeted flows.

43 See Peydro (2016).
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Table 10 - Objectives and Impact of Policy Frameworks

Policy Objective Level of Impact
Manetary Price stability Macro: stable economic
growth
Macroprudential Stakility of financial Both macre and micre
sactor
Microprudential Stability of financial Micro: protection of
institutions CONSUMBrs

Source: Lopez and Bruni (2019).

Cerutti et al. (2017) make use of a manually coded index of the macroprudential instruments,
based on an IMF survey and earlier studies, implemented in 119 countries between 2000 and
2013. The authors find that a tighter macroprudential policy stance does indeed have a
mitigating effect on developments in real credit growth. Cerutti et al. (2017) also find that
macroprudential policy tools are used more frequently in emerging economies and that the
success of these policies is largely dependent on the instrument choice as well as the country in
question. Claessens (2017) notes that globalisation has resulted in a reduced ability to control
domestic finance and the author shows that macroprudential policy tool implementation is less
effective in developed markets.

The Committee on Global Financial Systems (2010) states that macroprudential policy
“complements the micro-prudential focus on the safety and soundness of individual
institutions”. Agénor et al. (2012) make use of a DSGE model to show that macroprudential
policy in a small open economy may help with the policy tensions attached to shifts in capital
flows. Bruno et al. (2014) look at 12 Asia-Pacific countries and find that policies targeting the
banking sector and bond market capital flows effectively manage bank inflows and bond
inflows respectively. The authors also find that, in some cases, macroprudential policy
implementation may be more successful when policies are implemented in such a way that they
complement tighter monetary policy instead of competing policy frameworks being
implemented. Agur and Demertzis (2015) find that monetary policy still has the ability to affect
financial stability in the presence of macroprudential policy tools.

Our paper adds to the existing literature in a number of ways. Firstly, although our country set
IS not as extensive as that used in Cerutti et al. (2017), Alam et al. (2019) or Belkhir et al.
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(2020), our paper includes a longer period with a higher number of observations, due to the use
of quarterly data, than that used in Cerutti et al. (2017) by making use of the iMapp index of
macroprudential policy choice changes created by Alam et al. (2019), extending this iMapp
index through 2017Q4 and then cross checking this extended index with the Cerutti et al. (2017)
index. The index used in our paper therefore includes 17 policy choices in line with Alam et
al. (2019). This is more than the 12 included in the Cerutti et al. (2017) index. Secondly, in
the spirit of Belkhir et al. (2020) and Kim and Mehrotra (2017), we use three veins to study the
impact of macroprudential policy tool implementation. We first look at the ability of
macroprudential policy to curb fluctuations in credit supply, we then look at the impact on the
real economy by studying the effect on GDP and finally, we look at the impact on inflation. By
looking at these three factors individually, we hope to understand the ability of macroprudential
policy to achieve financial stability in times of uncertainty. By including a factor which
captures the level of global risk aversion in our analysis, namely VIX, we hope to capture the
level of uncertainty in international markets which may deem the study relevant in times such
as those in the face of global pandemics or financial crises. Finally, our paper includes a number
of case studies which allows us to deviate from the existing literature as we focus on the

implementation of policy tools in these countries.

4.3. Methodology and Data

4.3.1. Methodology

An index of domestic macroprudential policy tools is constructed and the effectiveness of these
tools in controlling credit growth is studied using a dynamic panel data model. A dummy
variable with value +1 is assigned in the presence of a tightening of macroprudential policy, -1
is assigned when macroprudential policy is loosened and 0 is assigned when there is no change
to the macroprudential stance. A cumulative index of the macroprudential policy stance is also
included. When two or three macroprudential policy tools are implemented or tightened, the
cumulative index takes a corresponding value of +2 or +3. In the case where a number of policy
tools are loosened, the cumulative index takes a corresponding value of -2 or -3. The impact
of macroprudential policy implementation on credit growth is measured while controlling for

the business cycle, the level of global risk aversion and interest rate changes.
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The regression equations are as follows:

Credit_Growthit = ¢; + B1Credit_Growthit1 + B2iit-1 + BaV1Xit1

+ BaMacroprudential_Indexit.1 + Bsyit1 + PeCapital_Opennessit1 + &, (1)

Yit = @; + PrYit1+ Palit1 + B3V IXit-1
+ BaMacroprudential_Indexit.1 + BsCapital_Opennessit1 + €;¢, (2)

it = @; + Pamtit1 + Polit1 + B3V IXit-1

+ BsMacroprudential _Indexit-1 + Bsyit-1 + PeCapital_Opennessit1+ &, (3)

where, Credit_Growthy is the quarterly year-on-year growth in the level of credit, VIX; is the
quarterly year-on-year growth in the level of the VIX index, it is the quarterly year-on-year
growth in the interest rate, Macrorudential_Indexi: is the value of the macroprudential policy
index, it is the quarterly year-on-year GDP growth rate, mit is the quarterly year-on-year
growth in inflation, Capital_Opennesst s the level of the Chinn Ito capital openness index, i
are country fixed effects to account for unobserved cross-country heterogeneity and &t is a

disturbance term satisfying standard conditions of zero mean and constant variance.

Four panel unit root tests are run to test for the presence of panel unit roots in both the panels
as well as the individual country cases (three unit root tests for the country cases). Firstly, three
first-generation panel unit root tests (Maddala and Wu test, the Fisher-Type Phillips-Perron test
and the Fisher-Type Augmented Dickey-Fuller test) are included which assume that cross
sectional units are independent while the second-generation panel unit root test (Pesaran test)
allows for cross sectional dependence. The first-generation Maddala and Wu test (Table L1 in
Appendix L) tests for the presence of panel unit roots, and we fail to reject the null hypothesis
of panel unit roots when considering the lagged capital openness for the EU panel, Portugal and
the UK as well as lagged credit growth for the Portuguese case. The null hypothesis of all
panels containing unit roots is rejected for the Latin American panel, the remaining variables
in the EU panel and the full sample. The first-generation Fisher-Type test (Phillips-Perron test,
Table L2 in Appendix L) tests for the presence of a unit root and shows that we reject the null
hypothesis of a unit root for all variables in the Latin American panel, the EU panel (except the

capital openness in this case) and the full sample. We also reject the null hypothesis of a unit
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root for the majority of variables in the three country cases with the exception of the interest
rate in all three country cases, both GDP growth and growth in inflation in the Portuguese case
and capital openness in the cases of the United Kingdom and Portugal. The first-generation
Fisher-Type unit root tests therefore show that the lagged first-differenced variables have an
order of integration of 1(0) implying that, the lagged first differenced variables are stationary
for the majority of cases with the exception of the lagged first differenced interest rate for all
three country cases, the GDP growth and inflation growth for the case of Portugal and capital
openness for the cases of Portugal and the UK. Although, the Phillips-Perron test for the
presence of a unit root indicates that seven of the series contain a unit root, when considering
the Augmented Dickey-Fuller test, this result changes. The results of the ADF test indicate that
the null hypothesis of a unit root is rejected in all but three cases (the interest rate for the
Portuguese case and the capital openness for both the UK and Portugal) and hence, only three
of the series contain a unit root. The Phillips-Perron test corrects for the presence of serial
correlation and heteroskedasticity in the errors and it is shown that the first and second
regressions in the case of Japan, the second and third regressions in the case of Portugal and the
second regression in the case of the UK, in this case, the use of the unit root test that specifically

corrects for serial correlation is the most appropriate.

One should proceed with caution when analysing the results of unit root tests with small, finite
samples as the results of both the Phillips-Perron unit root test as well as the results of the
Augmented Dickey-Fuller test may be severely size distorted. These unit root tests may not
have the ability to distinguish between persistent stationary processes and nonstationary
processes although, our test regressions exclude trends and instead, only include a constant term

which may improve the reliability of the above tests.

The second-generation Pesaran test (Table L3 in Appendix L) tests for the presence of panel
unit roots allowing for cross sectional dependence, we fail to reject the null hypothesis of all
panels containing unit roots when considering both the lagged growth in VIX for the Latin
American panel, the EU panel and the full sample as well as the capital openness for the EU

panel and the full sample.

The problem of endogeneity may also present itself in the analysis as one may assume that the
macroprudential policy stance of Central Banks and hence, the macroprudential policy tool
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index studied in this paper may be subject to some cross-correlation between the index and the
error term or a reverse causality. A reverse causality is evident in many empirical analyses
dealing with financial development, output growth and financial stability with an example
being the relationship between banking sector development and output growth as discussed by
Peia and Roszbach (2015), a reverse causality between inequality and financial development is

also discussed by Bazillier and Hericourt (2017).

Therefore, in this paper, a reverse causality may exist between the macroprudential policy tool
index and level of credit growth, GDP growth and growth in inflation. It is highly likely that
the level of credit growth would influence the macroprudential policy stance of policy makers
and Central Banks as the macroprudential policy stance is directly related to the policy makers’
view of the financial stability (as proxied by credit growth, GDP growth and growth in inflation
in this paper) of the system at any given point in time. The macroprudential policy tool index
is indeed cointegrated with our three proxies for financial stability and a post-regression
estimation test indicates that granger causality does indeed exist between variables. In Nier et
al. (2012), it is proposed that lagged variables should be included in the empirical analysis in
an effort to mitigate the endogeneity problem and the lagged regression results should then be
compared with those of the unlagged variables in an effort to identify any issues caused by the
relationship between the potentially affected variable and the error term. Further work could
be conducted in an effort to identify a measure of financial stability that does not exhibit a
reverse causality with the macroprudential policy tool index. However, the chance of

identifying such a variable is slim.

Endogeneity may lead to biased and inconsistent coefficient estimates and the issue of
endogeneity usually presents itself because of a reverse causality between the dependent and
independent variables. Endogeneity is also more likely to be an issue when considering macro
analyses (in comparison to micro analyses) as it is more difficult to isolate the individual effects
of the observable variables. To account for endogeneity in the model, one would need to
include an IV estimator that is correlated with the endogenous variable but uncorrelated with
the error term. It is unlikely that one would find a variable that meets these requirements when
focusing on the macroprudential policy tool index. Hence, the macroprudential policy tool
index is lagged by one period which should mitigate the effect of endogeneity as discussed in
Nier etal. (2012). To err on the side of caution and in line with Nier et al. (2012), the estimated
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coefficients are interpreted based on significance and sign instead of the value thereof. Bruno
and Shin (2013) lag all quarterly variables in the analysis by one quarter in an effort to mitigate
endogeneity issues that may present themselves in this paper, all variables are also lagged by
one quarter. The lagging of all of the explanatory variables should mitigate any other

endogeneity issues that may arise in the analysis.

To add to the robustness of this paper, an additional regression is run (Table M1 in Appendix
M) that includes an IV estimator. Regulatory quality, which “reflects perceptions of the
government to formulate and implement sound policies and regulations that permit and promote
private sector development” (Kaufmann et al., 2010), is included as an IV estimator to account
for any endogeneity in the model caused by the potentially endogenous variable, the
macroprudential policy tool index. Regulatory quality is chosen as an appropriate IV estimator
due to the likely correlation with the macroprudential policy tool index as the quality of
regulation undoubtedly has an influence on the level of macroprudential policy intervention.
Regulatory quality is unlikely to directly impact credit growth, GDP growth or inflation growth
and instead, impacts these variables through the macroprudential policy tool index while being

uncorrelated with the error term.

The Wooldridge test for autocorrelation (Table L4 in Appendix L) in panel data shows that the
Latin American panel, the EU panel and the full sample do indeed suffer from serial correlation,
the Modified Wald test for heteroskedasticity (Table L5 in Appendix L) shows that both panels
as well as the full sample also suffer from the presence of heteroskedasticity, the main results
(Table 12 to Table 16) therefore include regression results with corrections for both
heteroskedasticity and serial correlation. The sum of macroprudential policy choices is the
relevant variable for the statistical tests. The results also hold for capital conservation buffers,

countercyclical capital buffers, loan-to-value ratios and reserve requirements.

The Modified Wald test for heteroskedasticity shows that heteroskedasticity is not an issue in
the individual country cases, the Durbin-Watson test for autocorrelation shows (Table L4 in
Appendix L) that there is no first-order autocorrelation for the first regression in the case of
Japan, the third regression in the case of Portugal and the first and third regressions in the case
of the UK. For the first and second regressions for the case of Japan, the test statistic lies within
the bounds and hence, the results of the Durbin-Watson test are inconclusive, this is also true
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in the case of Portugal when considering the second and third regressions. The correction for
serial correlation is therefore included for the main results (Tables 12 to 16) for the first and
second regressions for Japan, the second and third regressions for Portugal and the second
regression for the UK. The remaining results for the country cases only include country fixed

effects.

4.3.2. Data

Allen and Gale (2007), Schularick and Taylor (2012), Gourinchas and Obstfeld (2012) and
Borio (2018) note that credit growth is often a precursor of financial crises. Credit growth is
thus included as a proxy for financial stability. A monthly index, iMaPP database constructed
by Alam et al. (2019), of macroprudential policy tools implemented in the relevant countries is
used as a starting point. This index is coded through 2016:Q4, this index is then cross checked
using the Cerutti et al. (2017) index and extended using the 2017 IMF Macroprudential Survey.
The extension through 2017:Q4 is cross checked using the IMF Macroprudential Data Query
Report. The 2017 IMF survey is used as the deciding source and hence, when policy choices
are reflected in the Data Query Report but not in the 2017 IMF Survey, these policy choices are
not included. The monthly iMaPP index is cumulated to create the quarterly database used in
this paper. The impact of macroprudential policy tool implementation on credit growth is
studied for the period 2000:Q1 to 2017:Q4. The relevant countries are identified in Table 11.

The relevant variables are as follows:

¢ Credit growth as a proxy for financial depth (BIS total credit statistics and IMF);

e The growth in the level of the VIX index is included as a proxy for the level of global
risk aversion (Federal Reserve Economic Data);

e The GDP growth is included as a proxy for the business cycle (Federal Reserve
Economic Data and OECD Stats);

e The interest rate growth is included as a proxy for the cost of borrowing (World
Development Indicators, International Financial Statistics and Central Bank of
Argentina);

e The growth in the rate of inflation is included as a proxy for instability in the economy
(it serves both as a broad measure of the standard of living within an economy as well

as the willingness to consume);
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e The level of the Chinn Ito Capital Openness Index is included as a proxy for the level
of cross-border capital flows;

Table 11 - Countries Included in the Analysis

Countries
EU Panel Latin American Panel Full Sample Country Cases
Austria Argentina Austria Japan
Belgium Brazil Belgium Portugal
Bulgaria Chile Bulgaria The UK
Croatia Colombia Croatia
CzechRepublic Mexico CzechRepublic
Denmark Peru Denmark
Estonia Uruguay Estonia
Finland Finland
France France
Germany Germany
Greece Greece
Hungary Hungary
Ireland Ireland
Italy Italy
Latvia Latvia
Lithuania Lithuania
Luxembourg Luxembourg
Malta Malta
Netherlands Netherlands
Poland Poland
Portugal Portugal
Romania Romania
SlovakRepublic SlovakRepublic
Slovenia Slovenia
Spain Spain
Sweden Sweden
The UK The UK
Argentina
Brazil
Chile
Colombia
Mexico
Peru
Uruguay
Japan

Figure 4 shows the cumulative index of macroprudential policy tools implemented in 27
European countries between 2000:Q1 and 2017:Q4 while Figure 5 shows the cumulative index
of macroprudential policy tools implemented in 7 Latin American countries between 2000:Q1
and 2017:Q4. The graphs below show that the number of instances where macroprudential
policy tools were implemented or the stance was tightened increased between 2000:Q1 and
2017:Q4 in the European panel, in the case of the Latin American panel, it is evident that the
number of instances where macroprudential policy tools were either implemented or tightened
increased in the time around the GFC. The macroprudential stance of Latin American countries
became more active in the time around the GFC.
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Figure 4 - Cumulative Index of Macroprudential Policy Tools Implemented in 27
European Countries
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Source: Author’s Index based on Alam et al. (2019), Cerutti et al. (2017) and IMF (2018, 2019).

Figure 5 - Cumulative Index of Macroprudential Policy Tools Implemented in 7 Latin
American Countries
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Source: Author’s Index based on Alam et al. (2019), Cerutti et al. (2017) and IMF (2018, 2019).

Figure 6 shows the cumulative index of macroprudential policy tools implemented in Japan
between 2000:Q1 and 2017:Q4. Figure 7 shows the cumulative index of macroprudential
policy tools implemented in Portugal between 2000:Q1 and 2017:Q4 while Figure 8 shows the
cumulative index of macroprudential policy tools implemented in the UK between 2000:Q1
and 2017:Q4. The macroprudential policy stance in Japan has become more active in recent
years and the same applies to Portugal. Lastly, Figure 8 shows that the macroprudential policy
stance became more active in the case of the UK in the period after the GFC while, the policy

stance has once again been active since 2016.
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Figure 6 - Cumulative Index of Macroprudential Policy Tools Implemented in Japan
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Figure 7 - Cumulative Index of Macroprudential Policy Tools Implemented in Portugal
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Figure 8 - Cumulative Index of Macroprudential Policy Tools Implemented in The
United Kingdom
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4.4. Results

4.4.1. Regression Results: Capital Conservation Buffer

Table 12 focuses on the capital conservation buffer and the value of the macroprudential policy
choice index is therefore indicative thereof. When considering the first regression, the
coefficient on the lagged credit growth is positive in all cases, this result is statistically
significant when considering the Latin American panel as well as the three country cases.
Capital openness is statistically significant in the Latin American panel and the negative sign
on the coefficient indicates that a higher degree of capital openness in Latin America may result
in lower levels of domestic credit. The negative adjusted R?in the case of the EU panel and the
full sample indicates that the model may not be useful in explaining movements in credit
growth. For the second regression, we once again find that capital openness is statistically
significant in the Latin American panel. The positive sign on the coefficient indicates that GDP
growth increases as capital openness increases. The lagged level of GDP growth is statistically
significant and positive in all cases except Portugal where convergence was not possible in the
regression. In the final regression, the lagged inflation growth is positive and statistically
significant in all cases. The lagged level of the macroprudential policy tool index is negative
in all cases except the UK and is statistically significant in both the EU panel as well as the full
sample. The capital conservation buffer may therefore play an important role in the
macroprudential policy tool stance of European countries, the negative relationship indicates
that a higher capital conservation buffer may lead to decreased inflation.
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Table 12 - Regression Results for Capital Conservation Buffer

Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000~ 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
I B Credit_Growth, ; 0.0065375 0.7831422 0.0067027 0.8096306 0.7777548 0.8299538
(0.0046985) (0.051586)*** (0.0045731) | (0.0640256)**= | (0.0802734)*** | (0.0769713)***
[N Policy_Rate_Growth;., 0.0579553 -0.0035591 0.0420196 -0.0003769 0.0046494 0.0172262
(0.0721966) (0.0032107) (0.0547064) (0.001402) (0.0065452) | (0.0080543)**
Bs VIX_Growth, -0.0021165 0.0002072 -0.0016911 0.0000436 0.0000605 0.000152
(0.0028876) (0.0000872)* 0.0023731) | (0.0000316) (0.0000675) | (0.0000579)**
By Macroprudential_Index, ; -0.2838622 -0.0124058 -0.2085602 0.0013284 -0.0319857 0012814
(0.27294245) (0.0144999) (0.1934586) (0.0053757) 0.0225043) | (0.0130674)
Bs GDP_Growth, -0.0002027 -0.0001208 -0.004833 -0.0033021 -0.0031527 -0.0026719
(0.0078815) (0.0014536) (0.0086602) | (0.000583)*** | (0.0014248)** | (0.0014153)*
Bs Capital_Openness, 0.2662676 -0.0119869 0.1996947 0 o 0
(0.3392003) (0.0058918)* (0.2610926) - - -
Constant -0.2930213 0.0135684 -0.1492504 0.0050546 0.0105549 0.0106795
(0.6290912) 0.0095313) (0.424672) (0.0012932)*** § (0.0048597)** | (0.004638)**
R -0.00298609 0.66957914 -0.00243726 0.52383881 0.72021668 0.69928016
Observations 1.695 347 2100 57 62 70
P-\':iue 0.0022 0.0000 0.0013 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
I B GDP_Growth,; 0.7241609 0.8900488 0.7950346 0.4729177 0.7211905
(0.0251472)*** (0.0468207)%** (0.0393152)*** | (0.0986848)*** (0.0922807)***
B2 Policy_Rate_Growth, ; 0.0739517 -0.3042023 -0.0050507 0.148488 -0.131749
(0.069103) (0.2119944) (0.0505826) | (0.2337002) (0.4973949)
B: VIX_Growth,, 0.00324 -0.0140548 -0.0006706 -0.0228711 -0.0030768
(0.0010862)***]  (0.0034445)%** (0.0016377) | (0.0050825)*+* (0.0025031)
PB4 Macroprudential_Index.; 0.2320268 -1.868539 -0.0985853 0.2260875 0.000592
(0.1639107) (1.2725) (0.2686242) | (0.8309153) (0.382466)
Bs Capital Openness, 0.0468555 0265331 0.095493 0 0
(0.0728683) (0.1072694)** (0.0815492) - -
Constant 0.7894215 03116144 04944774 04712085 0.4273976
(0.1319767)*** (0.1297768)* (0.1616354)*** | (0.1772696)** (0.1043619)*%*
R’ 0.54276986 0.83268289 0.63775856 049525105 0.52544934
Observations 1723 347 2128 57 70
[ Pvame 0.0000 0.0000 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000~ 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
I B Inflation_Growth,; 0.7972926 0.8844929 0.8170737 0.8224898 0.7461757 -0.1649571
(0.0748921)*** (0.0210253)%*% (0.0598243)*** | (0.0746803)*** | (0.0751547)*** | (0.1194538)
B2 Policy_Rate_Growth,; 0.2604764 0.1295552 0.2239975 -0.0446203 0.4315722 0.0011498
(0.0866038)*** (0.1333052) (0.0603414)*** | (0.0743073) | (0.2458752)* | (02071897
B: VIX_Growth,, -0.0007977 0.0011576 -0.000713% 0.0004565 -0.0010223 -0.0002514
(0.0015487) (0.0026473) 0.0014127) | (0.0021368) | (0.0019848) | (0.0015163)
Bs Macroprudential_Index, ; -0.3400802 -0.2430496 -0.3117656 -0.1203079 -0.1593716 0.4328935
(0.1206034)*** (0.487018) (0.118057)** | (04194932) | (05512019) | (03349091)
Bs GDP_Growth, 0.0043975 0.0581023 0.0164088 0.1036991 0.1078295 -0.0014318
(0.0150561) (0.0361523) (0.0136582) | (0.0367171)*** | (0.0465964)** | (0.0362167)
Bs Capital Openness, -0.7276128 -0.0628567 -0.521521 0 1] 0
(0.6549957) (0.0990617) (0.487755) N N -
Constant 2.031645 0.3998079 1.468293 -0.0294992 0.5699298 0.6001957
(1.519452) (0.1915944)* (1.088312) (0.0855902) | (0.1445786)*** | (0.120647)%*+
R 0.77999174 0.77121717 0.77575878 0.70292929 0.76108717 -0.01558634
Observations 1674 272 2004 58 61 71
P-Value 0.0000 0.0000 0.0000 0.0000 0.5641

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.

4.4.2. Regression Results: Countercyclical Capital Buffer

Table 13 focuses on the countercyclical capital buffer and the value of the macroprudential

policy choice index is therefore indicative thereof. The results are similar to those in Table 12

where, in the first regression, the coefficient of the lagged value of credit growth is positive in

all cases and statistically significant in the Latin American panel as well as the three country

cases. Capital openness has a negative and statistically significant relationship with credit

growth in the Latin American panel whereas, in the second regression, we once again see a
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positive relationship between GDP growth and the level of capital openness. We see a positive
and statistically significant coefficient on lagged GDP growth for all cases in the second
regression and a positive and statistically significant coefficient on lagged inflation growth in
the third regression.

Table 13 - Regression Results for Countercyclical Capital Buffer

Regression Results: Countercyclical Capital Buffers

Regression Equation Coefficient Vanable EU Panel Latin Amenican Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000~ 2000- 2000-
2017 2017 2017 2017 2017 2017
I i Credit_Growth, 0.0065603 0.783894 0.0067187 0.8071296 0.8059976 0.8326424
(0.0046815) (0.0511037)*** 0.0045622) | 0.0627779)** | (0.078468)*** | (0.0719265)***
By Policy_Rate_Growth, | 0.0574961 -0.0035475 0.0419324 -0.0004053 0.0071951 0.0119544
(0.0715856) (0.0031961) (0.0545445) (0.0013857) (0.0063515) (0.0076078)
Bs VIX_Growth,, -0.0020615 0.0002094 -0.0016507 0.0000436 0.0000582 0.0001557
(0.0028325) (0.0000866)* (0.0023347) (0.0000313) (0.000068) | (0.0000554)***
Bs Macroprudential Index, -0.0659942 0 -0.0564431 0 [} -0.031709
(0.0651153) - (0.0526184) , - (0.0118269)***
Bs GDP_Growth, ; 0.0000142 -0.0001334 -0.0048039 -0.0033036 -0.0033096 -0.0021655
(0.0077098) (0.0014712) (0.0086675) | (0.000578)*** | (0.0014331)** | (0.0013392)
Be Capial_Openness,; 0.2647261 0.0117578 0.1995211 0 0 0
(0.3383387) (0.005594)* (0.2612475) - - -
Constant -0.293797 0.0132575 -0.1515521 0.0051363 0.0092594 0.0090194
(0.6305676) (0.0093095) (0.4271038) (0.0012601)*** (0.0048159)* (0.004305)**
R: -0.00300992 0.6702099 -0.00245381 0.82660772 0.71520933 0.72558328
Observations 1695 347 2100 57 62 70
P-Value 0.0025 0.0000 0.0014 0.0000 0.0000 0.0000
Regression Equation Coefficient Vanable EU Panel Latn American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000~ 2000- 2000-
2017 2017 2017 2017 2017 2017
II B: GDP_Growth, 0.7239111 0.8878295 0.7950276 0.4730792 0.7258825 0.7194677
(0.025171)*** (0.0486714)*** (0.0393249)*** | (0.0978146)*** | (0.0933732)*** | (0.0921401)***
B2 Policy_Rate_Growth. | 0.0744121 -0.3037753 -0.0050253 0.1477859 0.0670281 -0.1270511
(0.0692087) (0.2154767) (0.0505992) (0.2316201) (0.4149983) (0.496151)
Bs VIX_Growth,., 0.0032206 -0.01372 -0.0006313 -0.0228297 -0.0096115 -0.003216
(0.0010884)*** (0.0032255)** (0.0016115) | (0.0046936)*** | (0.0038664)** | (0.0025053)
Ba Macroprudential Index, 0.7348846 ] 0.6624878 0 0 0.247655
(0.3425158)** - (0.3207869)** - - (0.3820864)
B Capial_Openness,, 0.0477345 0295453 0.0949819 0 0 0
(0.072057) (0.1112751)** (0.0818239) - - -
Constant 0.7893615 0.2719193 0.4928897 0.479093 0.1791736 0.4310191
(0.1304728)*** (0.1264347)* (0.1635208)*** | (0.1748629)** | (0.1395075) | (0.1037109)%**
R’ 0.54297416 0.83037027 0.63790434 0.50706099 0.56390666 0.5262162
Observations 1723 347 2128 57 61 70
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Regression Equation Coeffictent Vanable EU Panel Latn American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000~ 2000- 2000-
2017 2017 2017 2017 2017 2017
I B Inflation_Growth,; 0.7983499 0.8851244 0.8180146 0.822435 0.7474099 -0.1698476
(0.0748323)*** (0.0211534)*** (0.0597157** | (0.0740306)*** | (0.0743849*** | (0.1219567)
i Policy_Rate_Growth,; 0.2590587 0.1286576 0.2230825 -0.0431987 0.4455292 -0.0773321
(0.0860589)*** (0.1322135) (0.0599621)*** | (0.0734971) (0.2385579)* (0.2040972)
Bs VIX_Growtl -0.0007422 0.0012007 -0.0006638 0.0004549 -0.001083 -0.0003141
(0.0015633) (0.0027181) (0.0014274) (0.0021182 ) (0.0019604) (0.0015365)
Bs Macroprudential_Index, -0.0538196 ] -0.0598393 0 0 -0.0325918
(0.0713274) - (0.0622701) - - (0.3312621)
Bs GDP_Growth, ; 0.0046134 0.0583838 0.0166375 0.1034785 0.1057564 0.0044356
(0.0151617) (0.0363588) 0013737 | (0.0363898)*** | (0.0456)** (0.0366225)
Bs Capital_Openness, -0.7260016 0.0609317 0.5197883 0 0 0
(0.654367) (0.0945346) (0.4872077) - - -
Constant 2.020885 03916185 1457858 -0.033703 0.5664614 0.5825156
(1.517697) (0.1878526)* (1.086441) (0.0835925) (0.1437417)*** | (0.1231006)***
R’ 0.77975303 0.77190802 0.7755385 0.70807337 0.7659621 -0.04152149
Observations 1674 272 2004 58 61 71
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000 0.8176

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.

4.4.3. Regression Results: Limits on Loan-to-Value Ratios
Table 14 focuses on limits on loan-to-value ratios and the value of the macroprudential policy

choice index is therefore indicative thereof. The coefficient on the lagged value of credit
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growth is once again both positive and statistically significant for the Latin American panel as
well as the three country cases in the first regression. Capital openness once again has a
negative and statistically significant relationship with credit growth in the Latin American
panel. In the second regression, the coefficient on lagged GDP growth is once again positive
and statistically significant in all cases, the macroprudential policy tool index once again has a
negative and statistically significant relationship with GDP growth in the Latin American panel
and finally, capital openness has a positive and statistically significant relationship with GDP
growth in the Latin American panel. This implies that increases in the LTV ratio and lower
levels of capital openness may result in lower GDP growth. In the third regression, lagged
inflation growth has a positive and statistically significant coefficient in all cases except the
UK.
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Table 14 - Regression Results for Limits on Loan-to-Value Ratios

Regression Equation Coefficient Vanable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000~ 2000~ 2000- 2000~ 2000-
2017 2017 2017 2017 2017 2017
I i) Credit_Growth,., 0.006558 0.7840378 0.0067166 0.3071296 0.8059976 0.8464953
(0.0046821) (00508633)*** 0.0045625) | (0.06277740*** | (0.078468)*** | (0.075078)"**
i3 Policy_Rate_Growth,, 0.0577645 -0.0036222 0.0422048 -0.0004053 0.0071951 0.0154444
(0.0717317) (0.0031895) (0.0547137) (0.0013857) (0.0063515) | (0.0078443)
B; VIX_Growth, -0.0020752 0.0002102 -0.0016618 0.0000436 0.0000582 0.0001518
(0.0028433) (0.0000869)* (0.0023428) (0.0000313) (0.000068) | (0.0000579)**
if Macroprudential Index. -0.0711087 0.0096741 -0.0620206 0 0 0
(0.0665545) (0.0107684) (0.0544015) - - -
Bs GDP_Growth, -0.000178% -0.0001337 -0.0049097 -0.0033036 -0.0033096 -0.0024518
(0.0078116) (0.0014799) (0.0087267) | (0.000s78)*** | (0.00143317** | (0.001397)*
Bs Capital Openness, 0.2652351 -0.0117333 0.1998684 0 (1] 0
(0.3387284) (0.0056634)* (0.2614948) - - -
Constant 0.2652351 0.0132157 -0.1511818 0.0051363 0.0092594 0.0095833
(0.6302226) (0.0093151) (0.4268265) (0.0012601)*** (0.0048159)* 0.0044999)**
R -0.00300723 0.6693669 -0.00245161 0.82660772 (.71520933 0.69945785
Observations 1655 337 2100 —57 52 70
P-Value 0.0024 0.0000 0.0010 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000~ 2000~ 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
o B GDP_Growth,, 0.7230545 0.8879322 0.7943442 0.4730792 0.7258825 0.7211954
(0.0249083)%** (0.0477513)*** (0.0392768)*** | (0.0978146)*** | (0.0933732)*** | (0.091554)%**
B Policy_Rate Growth,, 0.0755758 -0.2932409 -0.0032802 0.1477859 0.0670281 -0.131787
(0.0692356) (0.2146736) (0.050736) (0.2316201) (0.4149983) | (04929337)
B; VIX_Growth, 0.0031113 -0.0138289 -0.0007384 -0.0228297 -0.0096115 -0.0030769
(0.0010572)%** (0.003221)** 0.0015971) | (0.0050356)*** | (0.0038659** | (0.0024833)
B Macroprudential Index., -0.3634675 -1.334159 -0.4267645 0 1] 0
(0.3514618) (0.5766527)* (0.3426079) - - -
Bs Capital Openness,; 0.0510373 0.2928431 0.0980184 0 (] 0
(0.0724749) (0.1136926)** (0.081616) - - -
Constant 0.7925505 0.2764366 0.4961493 0.479093 0.1791736 0.4273841
(0.1279011)*** (0.1220752)* (0.1621412)*** | (0.1748629)*** (0.1395075) (0.1035388)***
R 054328995 0.83075347 0.63831363 0.50706099 0.56390666 0.53264273
Observations 1723 347 2128 57 61 70
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000~ 2000~ 2000- 2000~ 2000-
2017 2017 2017 2017 2017 2017
m i) Inflation_Growth,; 0.7983971 0.8837636 0.8180873 0.822435 0.7474099 -0.1714513
(0.0750287)%** (0.0207984)*** (0.0598702*** | (0.0740306)*** | (0.07438009%** | (0.1199522)
i Policy Rate Growthy, 0.2589169 0.1273314 02227748 -0.0431987 0.4455292 -0.0740604
(0.0856428)%** (0.1342943) (0.0596539*** | (0oma971) | (02385579 | (0.1998534)
i VIX_Growth,, -0.0007334 0.0012365 -0.0006495 0.0004549 -0.001083 -0.0003216
(0.0015467) (0.0026548) (0.0014117) (0.0021182) (0.0019604) (0.001523)
B Macroprudential Index, 00328256 026413 0.0630082 0 ] 0
(0.1561707) (0.4645522) (0.1483725) - - -
Bs GDP_Growth, 0.0046914 0.0578171 0.0167403 0.1034785 0.1057564 0.0040598
(0.0150768) (0.0355098) 0.013677) | (0.0363898** | (0.0456)** (0.0361486)
B Capital Openness,,; 0.7262175 0.0600554 ~0.5201067 0 0 0
(0.6539855) (0.0961885) (0.4869124) - N B
Constant 2.02034 0.3983284 1.457021 -0.033703 0.5664614 0.5844309
(1.519343) (0.1777823)* (1.087729) (0.0835925) (0.1437417)*** | (0.1206362)***
R 0.77975588 0.77124851 0.77555243 0.70807337 0.7659621 -0.02589362
Observations 1674 272 2004 58 61 71
P-Valoe 0.0000 0.0000 0.0000 0.0000 0.6937

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to
cointegration.

4.4.4. Regression Results: Reserve Requirements

Table 15 focuses on reserve requirements and the value of the macroprudential policy choice
index is therefore indicative thereof. The results are once again in line with those in Table 12,
13 and 14 with the exception of the lagged credit growth in the first regression no longer being
statistically significant in the EU panel and the full sample. Nonetheless, the sign remains
positive. Additionally, the macroprudential index in both the first and second regressions
becomes statistically significant in the case of Portugal and the macroprudential index in the

third regression becomes statistically significant in both the EU panel as well as the full sample.
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This result implies that higher reserve requirements may result in higher inflation in the full

sample as well as in Europe. At the same time, higher reserve requirements may result in lower

credit growth and higher GDP growth in Portugal.

Table 15 - Regression Results for Reserve Requirements

Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
I f1 Credit_Growth,.; 0.0063944 0.7819387 0.0066581 0.8071296 0.8157083 0.8464933
(0.0050523) (0.054403 7%=+ (0.0047872) | (0.0627774)*** | (0.0740222)%** | (0.075078)***
f2 Policy_Rate_Growth,, 00854014 -0.0036343 0.06798 -0.0004053 0.0054789 00154444
(0.0017407) (0.0033367) (0.0781145) (0.0013857) (0.0060153) (0.0078443)*
i VIX Growth,.| -0.0040994 0.0002117 -0.0030756 4.36E-05 0.000072 0.0001518
(0.0048055) (0.0000906)* (0.003727) (0.0000313) (0.0000643) | (0.0000579)**
4 Macroprudential_Index; -3.142259 0.0023873 -2.034809 0 -0.040592 0
B pr |_Index; |
(3.265483) (0.0061569) (2.115334) - (0.0141863)**= -
fs GDP_Growth,.| 0.0260192 -0.0001903 0.0215166 -0.0033036 -0.0031167 -0.0024518
(0.0225036) (0.0015328) (0.0206291) | (0.000578)*** | (0.0013522)** | (0.001397)*
Bs Capital Openness, 0.4148793 -0.0117894 0.2701306 0 0 0
(0.4820077) (0.0056057)* (0.3283137) - - -
Constant -0.746284 0.013466 03871117 0.0051363 0.0071403 0.0093833
(01.067803) (0.009543) (0.655941) | (0.0012601)*** | (0.0045983) | (0.0044999)**
R 0.00837281 0.66935978 0.00485824 0.74709875 069945783
Observations 16935 347 2100 62 70
P-Value 0.0042 0.0000 0.0031 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Portugal The UK
2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017
I f1 GDP_Growth, | 0.7238868 0.8959889 0.7955101 0.4730792 0.7300674 0.7211954
(0.0248834)*** (0.0481253)*=* (0.0392153)*=**| (0.0978146)*** | (0.0891644)*=* | (0.091554)***
fa Policy_Rate_Growth,, 0.0741693 -0.2903916 -0.0046315 0.1477859 00228154 -0.131787
(0.0703474) (0.2110176) (0.0511366) (0.2316201) (0.3961344) (0.4920537)
fs VIX_Growth,.| 0.0032053 -0.0140396 -0.0006782 -0.0228297 -0.0104703 -0.0030769
(0.0010606)*** (0.0032203 )%=+ (0.0016137) | (0.0050336)*** | (0.0037748)%** [ (0.0024833)
Bs Macroprudential Index; | 00211648 -0.3706031 -0.04265901 0 1.610054 0
(0.2010533) (01662135 )* (0.1607084) - (0.9019373)* -
fs Capital_Openness, | 0.0473042 02884353 0.096704 0 ] 0
5 (0.1043407)** (0.0848367) - - -
Constant 0.7926723 0.2583417 0.4888284 0.470003 0.1836862 04273841
(0.1426601)*+* (0.1204335)* (0.1711221)%**| (0.1748620)*** |  (0.137657) (0.1035388)***
R 054264079 0.83100901 0.50706099 0.60010245 053264273
Observations 1723 347 57 61 70
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
m fr Inflation Growthy 0.8001103 0.8760311 0.8196291 0.822433 0.7432371 -0.1714513
(0.0748425)%+* (0.0183417)*=+ (0.0394441)*#* | (0.0740306)*** | (0.0766274)*** | (0.1199322)
f2 Policy Rate Growth, 02564182 0.1283258 02197911 -0.0431987 04461681 -0.0740604
(0.0882838)*++ (0.1233181) (0.0612997)***| (0.0734971) (0.2430067)* (0.1998534)
B3 VIX_Growth, | -0.0006478 0.0015087 -0.0005345 0.0004549 01017823 -0.0003216
(0.0015797) (0.0030004) (0.0014559) (0.0021182) (0.001998) (0.001523)
fs Macroprudential Index 0.2144647 0.2987416 0.2547971 ] -0.0010743 0
(0.1049144)* (0.2602976) (0.1032181)** - (0.4769363) -
fs GDP_Growth,.| 0.003366 0.0482025 0.0140067 0.1034783 0. 821 0.0040598
(0.0015797) (0.0349649) (0.0133063) | (0.0363808)*** | (0.0472001)** | (0.0361486)
Ps Capital Openness; -0.7332581 -0.0580311 -0.5271937 0 0 0
(0.653904) (0.0837664) (0.4877448) - - -
Constant 2.040285 04551455 1480431 -0.033703 05791774 0.5844300
(1.515733) (0.1891266)* (01.085943) (0.0835925) | (0.1421559)**= | (0.1206362)***
R 0.78012304 7 0.77619776 0.70807337 0.74073434 -0.02589362
Observations 1674 2004 58 61 71
P-Value 0.0000 0.0000 0.0000 0.0000 0.6037

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value

quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.

157




Chapter 4: Macroprudential Policy Under Uncertainty

4.4.5. Regression Results: Sum of Macroprudential Policy Choices

Table 16 focuses on the sum of macroprudential policy choices and the value of the

macroprudential policy choice index is therefore indicative thereof. The results are in line with

those of the regressions using the individual policy choices. Lagged credit growth in the first

regression, lagged GDP growth in the second and lagged inflation growth in the third all have

positive and statistically significant coefficients.

One notable result in all the regression

equations is the negative sign on lagged inflation in the UK in the third regression as this stays

consistent throughout. This result is opposite to the other cases.

Table 16 - Regression Results for Sum of Macroprudential Policy Changes

Regression Equation Coefficient Vanable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
I By Credit_Growth, 0.0059189 0.7823114 0.006312 0.8071 0.7766441 0.8520598
(0.0052025) (0.0504681)*** (000489591) | (0.0629277%** | (0.0749115)%**] (0.077977)***
B2 Policy_Rate_Growth,; 0.0946064 -0.0037244 0.0717589 -0.0005191 0.0061151 0.0164257
(0.1088356) (0.0033032) (0.085447) (0.0013954) | (0.006016) | (0.0085853)*
B VIX_Growth, -0.003789 0.0002128 -0.0029388 0.0000426 0.0000717 0.0001522
(0.0044298) (0.000088)* 0.0035434) | (0.0000314) | (0.0000645) | (0.0000584)%*
By Macroprudential_Index,; -1.010256 0.0014113 -0.6894186 -0.0022817 -0.0279864 0.0012489
(01.025082) (0.0016785) (0.7034781) | (0.0026833) | (0.0100226)***] (0.0042777)
Bs GDP_Growth,; 0.000966 -0.0001761 0.0026166 -0.003274 -0.0035456 -0.0024881
(0091515) (0.0014666) (0.007133) | (0.0005805)***| (0.0013573)** | (0.0014124)*
Bs Capital_Openness.; 0.4023289 -0.0117602 0.2680623 0 ] 0
(0.4699396) (0.0055587)* (0.3265332) - - -
Constant -0.4530667 0.0131741 -0.2063507 0.0054692 0.0104075 0.0093935
(0.7810681) (0.0091235) (0.4782596) | (0.0012939y%*=| (0.0045707)** | (0.0045783)**
R’ 0.00483951 0.66947539 0.00286043 0.82579227 0.74555149 0.72558328
Observations 1695 347 2100 57 62 70
Pr\"ﬁu? 0.0299 0.0000 0.0031 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
i i} GDP_Growth,; 0.7238014 0.8901103 0.7954908 04720355 0.7295806 0.7213979
(0.0251099)*** (0.050121)*** (0.0396531)*** | (0.0987679)7** | (0.0930466)*%] (0.0921264 )***
[ Policy_Rate_Growth, 0.0765058 -0.2943094 -0.0029561 0.1533347 0.0502553 -0.1377188
(0.0703834) (0.2141572) (0.0513425) (0.2341916) (0.4136299) (0.4966202)
Bs VIX_Growth,. 0.0030874 -0.0139152 -0.0007448 -0.0227976 -0.0100192 -0.0031169
(0.0010658 )*** (0.0033281)*** (0.0016069) | (0.0050802)*** | (0.0039166)** | (0.0025041)
Ba Macroprudential_Index,; -0.0656865 -0.0843304 -0.0522325 0.1246331 0.3609994 -0.0345607
(0.0869803) (0.0850607) (0.0669946) (0-4325313) (0.5595399) (0.1319053)
B. Capital_Openness, , 0.0567047 0.2919294 0.1004534 0 0 0
(0.0764052) (0.1096296)** (0.0831149) . . -
Constant 0.7808545 0.282858 0.4895407 04599378 0.1632883 0.4334067
(0.1355502)*** (0.1292073)* (0.1636873)*** | (0.1806623y** | (0.1407042) | (0.1047723)***
R 0.54291706 0.83018221 0.63789369 0.49931207 .5689902 0.52714018
Observations 1723 347 2128 57 61 70
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
m By Inflation_Growth, ) 0.7989028 0.8833104 0.8187899 0.830779 0.7487464 -0.1572532
©o7ssazgy== ] o77218634%= | (0.0602564)=== | (0.0747252)== ] (0.0772812)**<| (0.1209746)
B Policy_Rate_Growth,, 0.2576169 0.124691 0.2209965 -0.0527018 04307944 -0.0058362
(0.0846978)*** (0.126212) (0.0588114)*** | (0.0743644) | (0.2424432)* | (0.2125575)
Bs VIX_Growth, -0.0007023 0.0013333 -0.0006002 0.0002581 -0.001218 -0.0003125
(0.001542) (0.0027921) (0.0014099) (0.0021329) (0.0019923) (0.0015242)
By Macroprudential_Index, ; 0.0286936 0.075595 0.0433775 -0.1800057 0.4224756 0.1038853
(0.0466393) (0.0505478) (0.0371122) (0.1986316) (0.2880893) (0.1095719)
Bs GDP_Growth, 0.0046874 0.0551074 0.0163294 0.1050399 0.1023334 -0.0000123
(0.0152029) (0.0353442) (0.0137041) | (0.036492)**= | (0.0471756)** |  (0.0364303)
Bs Capital_Openness.; -0.729214 -0.0603642 -0.5236985 0 Q 0
(0.651594) (0.0904158) (0.4855452) - - -
Constant 2022422 0.3948352 1.458545 -0.0099613 0.5467249 0.5753979
(0.1.51678 )*** {0.1852597)* (01.086981) | (0.0877365) |(0.1405185)***] (0.121104)*=*
R’ 0.7797948 0.76780531 0.77565977 0.70708549 0.74688054 -0.02746756
Observations 1674 272 2004 58 61 71
P-\’Eu? 0.0000 0.0000 0.0000 0.0000 0.0000 0.6807
Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value

quoted for each variable is the coefficient value with the value in parenthesis being the standard error.

* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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Although lagged inflation growth carries a positive sign in most of the cases, in the case of the
UK this variable carries a negative and not statistically significant coefficient. The robustness
checks conducted all focus on the sum of macroprudential policy tools with the first robustness
check focusing on a case with an instrumental variable namely, Regulatory Quality (Appendix
M1). The results are in line with the main results (Tables 12 to 16), one noticeable change is
the change in the sign of the coefficient of lagged GDP growth in the second regression where
the full sample now has a negative and statistically significant coefficient. The results of
additional robustness checks** are similar to those of the main results discussed, noticeably, the
coefficient on the lagged credit growth in the first regression remains positive in all cases and
is statistically significant in the majority of cases. The sign on the coefficient of both lagged
GDP growth and inflation growth, in the second and third regressions respectively, remains
positive and statistically significant in the majority of cases with a few notable exceptions being
that of the case of the EU panel when looking at a second robustness check which includes a
post-crisis dummy. In this case, lagged inflation growth in the EU carries a negative and

statistically significant sign.

When considering the statistical significance of the coefficients of the macroprudential policy
tools we find that the capital conservation buffer carries a negative sign in many of the cases
(first and third regressions) with the index having a negative and statistically significant sign in
the case of the EU panel and the full sample for the third regression. The countercyclical capital
buffer carries a negative and statistical sign in the first and third regressions while, in the second,
the sign is positive and statistically significant. For loan to value ratios, this result seems to
reverse with the first and third regressions carrying a positive sign on the index and the second
regression having a negative sign on the index. For reserve requirements, the first and second
regressions carry negative signs on the index with the exception of the case of Portugal where
the sign is positive and statistically significant for the second regression. In the third regression,
the index carries a positive and statistically significant sign. Finally, the summed index carries
a negative sign in the first and second regressions while, in the third regression, the index carries
a positive sign. These results are in line with those of the robustness checks where the sign of
the coefficient is negative in the majority of cases when considering the first and second

regressions while, the sign is positive when considering the third regression.

4 Regression results of robustness checks available on request.
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When considering the two factors that account for the influence of foreign markets namely, the
lagged level of the volatility index and the lagged level of the capital openness index, we find
that the level of capital openness carries a negative sign in the first and third regressions in the
majority of cases. The level of capital openness carries a positive sign in the majority of cases
when considering the second regression. Further, we find that the results are mainly statistically
significant in the case of the Latin American panel. The statistical significance in the Latin
American panel makes sense intuitively as Latin American countries have a greater dependence
on foreign capital flows and exchange rate movements. The lagged level of the volatility index
carries a negative sign in the majority of cases when considering the second regression equation
while, this coefficient is positive in the majority of cases for first and third regressions. In the
case of the EU panel, this result reverses in a number of cases where, the sign is positive in the
second regression and negative in the first and third regressions. Where a higher level of capital
openness results in higher GDP growth in the majority of cases, higher levels of capital
openness are associated with lower growth in inflation and credit especially, in the case of Latin
America. Higher levels of the volatility index* result in both higher credit growth as well as
higher growth in inflation while, lower levels of the volatility index result in lower GDP growth.
In times of higher market volatility, investors are prone to moving assets to safer markets which
is in line with the results for the European panel where, higher volatility results in higher GDP
growth and lower inflation as investors move their assets away from riskier markets such as

Latin America.

When looking at the main results, we see that the adjusted R? is negative in a number of cases
for the EU panel (first regression), the full panel (first regression) and the UK (third regression).
A negative adjusted R? occurs when the model does not effectively explain movements in the
dependent variable. When looking at a robustness check focusing on the period post crisis, we
find that the adjusted R? becomes positive in each of these cases. European countries, including
the UK, did not make use of macroprudential policy tools prior to the GFC and the level of
capital openness does not play as significant a role in these cases as it does in the case of Latin

American countries, this may explain the negative adjusted R? in these cases.

4>Higher perceived volatility in the markets which hence, results in investors becoming more risk averse.

160



Chapter 4: Macroprudential Policy Under Uncertainty

4.5. Conclusion

In the aftermath of the GFC, policy makers around the world came to the realization that
traditional prudential policy frameworks with monetary policy as a prioritized policy tool
lacked the scope to prevent financial crises and the financial turmoil that often accompanies
these. The US housing bubble had severe effects on both the US economy as well as the global
economy and although, the Federal Reserve and other Central Banks were unable to contain
the turmoil, macroprudential policy frameworks emerged with the aim of achieving both
financial and economic security and stability going forward as well as ensuring that bubbles

never again grow to the disproportionately dangerous levels experienced prior to the GFC.

This paper studies the impact of macroprudential policy during uncertain times through three
veins of financial stability for both an EU panel as well as a Latin American panel. A case
study looking at the cases of Japan, Portugal and the UK is also included. A monthly index,
iMaPP database constructed by Alam et al. (2019), of macroprudential policy tools
implemented in the relevant countries is used as a starting point. This index is coded through
2016:Q4, this index is then cross checked using the Cerutti et al. (2017) index and extended
using the 2017 IMF Macroprudential Survey and the IMF Macroprudential Data Query report.
The monthly index is cumulated to create the quarterly database used in this paper. The
extended and updated index is then used to study the effectiveness of macroprudential policy
tools in taming credit growth, stabilising GDP growth and controlling inflation growth using a
dynamic panel data model for the period between 2000:Q1 and 2017:Q4. Using this index, we
look at the ability of macroprudential policy to curb fluctuations in credit supply, the impact of
macroprudential policy on the real economy by studying the effect on GDP and finally, the
impact on inflation. Further, we include a measure of market volatility in an effort to
supplement existing literature and with the hope of bringing our results to the forefront in the
face of global pandemics or financial crises. By looking at these three factors individually, we
hope to understand the ability of macroprudential policy to achieve financial stability in times

of uncertainty.

Our main results find that the coefficient of the summed macroprudential policy tool index
carries a negative sign in the majority of cases when considering the first two regressions while,
the summed index carries a positive sign in the majority of cases when considering the third

regression. One could conclude that a tighter overall macroprudential policy stance would
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result in lower credit growth as well as lower GDP growth while, a tighter overall
macroprudential policy tool stance would lead to higher inflation in the majority of cases. Two
noticeable exceptions are firstly, the case of Portugal when considering reserve requirements
where, the coefficient of the policy tool in the second regression is positive and statistically
significant. Secondly, the EU panel when considering the countercyclical capital buffer where,
the coefficient of the policy tool in the second regression is positive and statistically significant.
Our results further show that capital openness plays a bigger role in the case of Latin America
which makes intuitive sense as Latin American countries have a larger dependence on foreign
capital flows. Finally, higher levels of perceived market volatility result in an increased flow
of assets into safer markets such as the EU. This is confirmed by our results where higher
perceived volatility results in higher GDP growth and lower inflation in the EU panel whereas,
in the other cases, higher levels of perceived volatility lead to higher inflation, higher credit
growth and lower GDP growth. The macroprudential stance of a country depends on both the
geographic location and the specific policy tool implemented as factors such as capital openness
and the influence of global market sentiment play an important role in the success or failure of
these tools.
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4.6. Appendix K

K.1. Variable Sources

Table K1 - Sources of Variables

Data Sources

Initial
Variable Countries Code Source Frequency Date End Date
Credit BIS TC2 BIS total credit statistics Quarterly 01/01/1999 31/12/2017
Peru,
Uruguay, International Monetary Fund.
Malta, International Financial Statistics
Credit Bulgaria, FS.AST.PRVT.GD.ZS estimates. Annual 01/01/1999 31/12/2017
Author's own calculations using
CreditGrowthYOY Credit Quarterly 01/01/2000 31/12/2017
PolicyRate International Financial Statistics (IFS) Quarterly
PolicyRate Argentina BCRA_LEBAC Central Bank of Argentina Weekly 16/10/2002 19/09/2018
PolicyRate Croatia FR.INR.RINR World Development Indicators Annual 01/01/1999 31/12/2014
PolicyRate Romania FR.INR.RINR World Development Indicators Annual 01/01/1999 31/12/2017
Author's own calculations using
PolicyRateGrowthYOY Policy Rate Quarterly
VIXYOY VIXCLS PC1 Federal Reserve Economic Data Quarterly 01/01/1999 31/12/2017
GDP Peru MKTGDPPEAG46NWDB Federal Reserve Economic Data Annual 01/01/1999 31/12/2017
GDP Uruguay RGDPNAUYA666NRUG Federal Reserve Economic Data Annual 01/01/1999 31/12/2017
GDP Malta MKTGDPMTA646NWDB Federal Reserve Economic Data Annual 01/01/1999 31/12/2017
GDP Croatia MKTGDPHRA646NWDB Federal Reserve Economic Data Annual 01/01/1999 31/12/2017
Peru,
Uruguay,
Malta,
GDPYOY Croatia Author's own calculations using GDP Quarterly 01/01/2000 31/12/2017
GDPYOY GYSA OECD Stat Quarterly 01/01/1999 31/12/2017
InflationYOY PCPI_PC_CP_A_PT IMF Quarterly 01/01/1999 31/12/2017
Chinn, Menzie D. and Hiro Ito
(2008). "A New Measure of Financial
Openness”. Journal of Comparative
Policy Analysis, Volume 10, Issue 3,
CapitalOpenness p. 309 — 322 (September). Annual 01/01/1999 31/12/2017

K.2. Variable Definitions

Table K2 - Definitions of VVariables

Variable Description
Credit Credit to Non financial sector from All sectors at Market value - Percentage of GDP - Adjusted for breaks
Credit Domestic credit to private sector refers to financial resources provided to the private sector by financial corporations.
such as through loans. purchases of nonequity securities. and trade credits and other accounts receivable. that establish a claim for
repayment.
For some countries these claims include credit to public enterprises. The financial corporations include monetary authorities
and deposit money banks. as well as other financial corporations where data are available (including corporations that do not
accept transferable deposits but do incur such liabilities as time and savings deposits). Examples of other financial corporations
are finance and leasing companies. money lenders. insurance corporations. pension funds. and foreign exchange companies.
CreditGrowthYOY Growth Rate in Credit. Change from previous year.
PolicyRate Financial, Interest Rates, Monetary Policy-Related Interest Rate, Percent per annum
PolicyRate 30-day LEBAC Interest Rates, % a.n.
PolicyRate Real interest rate is the lending interest rate adjusted for inflation as measured by the GDP deflator. The terms and conditions
attached to lending rates differ by country, however, limiting their comparability.
PolicyRate Real interest rate is the lending interest rate adjusted for inflation as measured by the GDP deflator. The terms and conditions

attached to lending rates differ by country, however, limiting their comparability.

PolicyRateGrowthYO

Growth Rate in the Policy Rate Change from previous year.

Y

VIX_YOY CBOE Volatility Index: VIX, Percent Change from Year Ago, Quarterly, Not Seasonally Adjusted
GDP Gross Domestic Product for Peru, Current U,S, Dollars, Annual, Not Seasonally Adjusted
GDP Real GDP at Constant National Prices for Uruguay, Millions of 2011 U,S, Dollars, Annual, Not Seasonally Adjusted
GDP Gross Domestic Product for Malta, Current U,S, Dollars, Annual, Not Seasonally Adjusted
GDP Gross Domestic Product for Croatia, Current U,S, Dollars, Annual, Not Seasonally Adjusted

GDPYOY Growth Rate in GDP. Change from previous year.

GDPYOY B1_GE: Gross domestic product - expenditure approach, Growth rate compared to the same quarter of previous year, seasonally

adjusted
InflationYOY Consumer Price Index, All items, Percentage change, Previous year

CapitalOpenness

The Chinn-lto index (KAOPEN) is an index measuring a country's degree of capital account openness.
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K.3. Summary Statistics

Table K3 - Summary Statistics for Japan, Portugal and the UK

Summary Statistics: Country Cases
Variable Obs Mean Std. Dev Min Max
Japan
credit_growth 72 | 0.010994 | 0.022135 | -0.02242 | 0.089557
policyrate_growth 59 | 0.184037 | 1.045202 | -0.66864 | 4.48511
vix_growth 72 | 1.816374 | 38.58624 | -60.6284 | 165.984
gdp_growth 72 | 0.94471 | 2.222137 | -8.67535 | 5.51386
sum_17 72 | 0.111111 | 0.358226 0 2
inflation_growth 72 | 0.03757 | 1.032074 | -2.21328 | 3.601108
capital_openness 72 | 2.333585 0 2.333585 | 2.333585
Portugal
credit_growth 72 | 0.032992 | 0.043781 | -0.05832 | 0.130215
policyrate_growth 62 | -0.14144 | 0.472961 -1 0.8
vix_growth 72 | 1.816374 | 38.58624 | -60.6284 | 165.984
gdp_growth 72 0.7079 | 2.261377 | -4.52805 | 4.3626
sum_17 72 | 0.013889 | 0.265004 -1 1
inflation_growth 72 | 2.016892 | 1.504777 | -1.51295 | 4.793112
capital_openness 72 | 2.333585 0 2.333585 | 2.333585
The UK
credit_growth 71 | 0.027788 | 0.031222 | -0.0415 | 0.098347
policyrate _growth 71 | -0.11577 | 0.329923 -1 0.357143
vix_growth 72 | 1.816374 | 38.58624 | -60.6284 | 165.984
gdp_growth 72 | 1.901558 | 1.930302 | -5.80664 | 4.80586
sum_17 72 | 0.166667 | 0.530745 -1 3
inflation_growth 72 | 0.504428 | 0.453511 | -0.53351 | 1.853312
capital_openness 72 | 2.333585 0 2.333585 | 2.333585

Table K4 - Summary Statistics for the European Panel, the Latin American Panel and
the Full Sample

Summary Statistics: Panels
Variable Obs Mean Std. Dev Min Max
EU Panel
credit_growth 1,914 | 0.191729 6.450008 | -1.799857 | 279.2292
policyrate_growth 1,743 | -0.1334895 | 0.6516293 | -15.30976 4
vix_growth 1,944 | 1.815278 38.32681 -60.6 166
gdp_growth 1,944 | 3.250558 2.842606 | -0.1414702 | 29.17192
sum_17 1,944 | 0.1188272 | 0.6194443 -3 5
inflation_growth 1,892 | 2.555441 3.011824 -6.12777 | 40.07618
capital_openness 1,944 1.93786 0.8413734 | -1.21854 | 2.333585
Latin American Panel
credit_growth 504 0.020933 | 0.1698064 | -0.439793 | 1.71199
policyrate_growth 377 | 0.0735466 | 0.6787663 -1 6.44
vix_growth 504 1.815278 38.35502 -60.6 166
gdp_growth 480 3.352823 4.828627 -15.2197 22.1026
sum_17 504 | 0.1468254 | 0.8566602 -4 4
inflation_growth 364 5.188172 2.502352 | -3.029207 | 16.85826
capital_openness 504 0.802214 1.333033 | -1.920278 | 2.333585
Full Sample
credit_growth 2,490 | 0.1519322 | 5.655626 | -1.799857 | 279.2292
policyrate_growth 2,179 | -0.0890715 | 0.675592 | -15.30976 6.44
vix_growth 2,520 | 1.815309 38.32456 -60.6284 166
gdp_growth 2,496 | 3.203709 3.32606 -15.2197 | 29.17192
sum_17 2,520 | 0.1242063 | 0.6680253 -4 5
inflation_growth 2,328 | 2.889216 3.090259 -6.12777 | 40.07618
capital_openness 2,520 | 1.722037 1.056781 | -1.920278 | 2.333585

164



4.7. Appendix L

L.1. Maddala and Wu Test (Maddala and Wu, 1999) for the Presence of Panel Unit

Roots

Table L1 - Maddala and Wu Unit Root Tests

HO: Presence of a Unit Root

Observations | Statistic | P-Value Observations | Statistic | P-Value
Latin Panel The UK
Credit_Growthit-1 504 59.05 0.0000 | Credit Growthit-1 71 6.913 0.032
iit-1 377 85.119 0.0000 | iit-1 71 5.815 0.055
Macrorudential _Indexit-1 504 181.012 | 0.0000 | Macrorudential Indexit-1 72 38.92 0.0000
yit-1 480 64.091 0.0000 | vyit-1 72 19.397 0.0000
vixt-1 504 65.053 0.0000 | vixt-1 72 9.289 0.01
inflationt-1 364 80.884 0.0000 inflationt-1 72 17.291 0.0000
capital_opennesst-1 504 45.982 0.0000 | capital opennesst-1 72 0.0000 0.0000
EU Panel Japan
Credit_Growthit-1 1914 223.166 | 0.0000 | Credit_Growthit-1 72 13.223 0.001
iit-1 1743 210.896 | 0.0000 | iit-1 59 8.637 0.013
Macrorudential _Indexit-1 1944 746.022 | 0.0000 | Macrorudential Indexit-1 72 17.796 0.0000
yit-1 1944 322.162 | 0.0000 | yit-1 72 17.197 0.0000
vixt-1 1944 250.92 0.0000 | vixt-1 72 9.289 0.01
inflationt-1 1892 210.417 | 0.0000 | inflationt-1 72 7.009 0.03
capital_opennesst-1 1944 46.974 0.74 capital_opennesst-1 72 29.511 0.0000
Full Sample Portugal
Credit_Growthit-1 2490 295.438 | 0.0000 | Credit_Growthit-1 72 3.36 0.186
iit-1 2179 304.651 | 0.0000 iit-1 62 7.498 0.024
Macrorudential _Indexit-1 2520 944.83 0.0000 | Macrorudential Indexit-1 72 49.631 0.0000
yit-1 2496 403.45 0.0000 | vyit-1 72 5.284 0.071
vixt-1 2520 325.263 | 0.0000 | vixt-1 72 9.289 0.01
inflationt-1 2328 298.309 | 0.0000 | inflationt-1 72 4.978 0.083
capital_opennesst-1 2520 122.468 | 0.0000 | capital opennesst-1 72 0.0000 1

Note: First generation Maddala and Wu Test for panel unit roots (Maddala and Wu, 1999) results based on: Ho:
All panels contain unit roots and Ha: At least one panel is stationary. The results of an Inverse Chi-squared test

are presented in the above table with both the Test Statistic as well as the p-value being quoted. The presence of
a unit root is rejected for the cases where the p-value < 0.1. Statistical test results based on regression equations
with sum of the macroprudential policy choices included as the index value.
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L.2. First Generation Fisher Type Tests (Phillips—Perron Test) for the Presence of Panel
Unit Roots
Table L2 - Results of Fisher Type Unit Root Tests

Fisher Type Tests (Phillips—Perron Test) for the Presence of a Unit Root
HO: Presence of a Unit Root

Observations | Statistic P-Value Observations | Statistic | P-Value
Latin Panel The UK
Credit_Growthit-1 504 36.3021 0.0009 | Credit Growthit-1 71 5.0454 0.0802
iit-1 377 26.1996 0.0244 | iit-1 71 1.5772 0.4545
Macrorudential _Indexit-1 504 337.0854 0.0000 | Macrorudential_Indexit-1 72 43.9736 | 0.0000
yit-1 480 26.9912 0.0193 | yit-1 72 4.6501 0.0978
Vixt-1 504 100.2856 0.0000 | vixt-1 72 14.3197 | 0.0008
inflationt-1 364 66.9196 0.0000 inflationt-1 72 72.0873 | 0.0000
capital_opennesst-1 504 35.595 0.0012 | capital_opennesst-1 72 0.0000 1
EU Panel Japan
Credit_Growthit-1 1914 232.9835 | 0.0000 | Credit_Growthit-1 72 52564 | 0.0722
iit-1 1743 145.7935 0.0000 iit-1 59 3.6549 0.1608
Macrorudential _Indexit-1 1944 1432.4526 | 0.0000 | Macrorudential Indexit-1 72 37.0954 | 0.0000
yit-1 1944 235.4274 | 0.0000 | yit-1 72 9.1435 0.0103
vixt-1 1944 386.816 0.0000 | vixt-1 72 14.3197 | 0.0008
inflationt-1 1892 136.7716 0.0000 | inflationt-1 72 5.3363 0.0694
capital_opennesst-1 1944 41.0301 0.9785 | capital_opennesst-1 72 20.0388 | 0.0000
Full Sample Portugal
Credit_Growthit-1 2490 274.5419 0.0000 | Credit_Growthit-1 72 2.4659 | 0.02914
iit-1 2179 175.648 0.0000 iit-1 62 2.9358 0.2304
Macrorudential _Indexit-1 2520 1806.6334 | 0.0000 | Macrorudential Indexit-1 72 70.0601 | 0.0000
yit-1 2496 271.5622 0.0000 | vyit-1 72 4.2489 0.1195
vixt-1 2520 501.4213 | 0.0000 | vixt-1 72 14.3197 | 0.0008
inflationt-1 2328 209.0274 0.0000 | inflationt-1 72 2.667 0.2635
capital_opennesst-1 2520 96.6638 0.0191 | capital_opennesst-1 72 0.0000 1

Note: First generation Fisher Type test for panel unit roots (Phillips—Perron test) results based on: Ho: All panels
contain unit roots and Ha: At least one panel is stationary. The results of an Inverse Chi-squared test are
presented in the above table with both the Test Statistic as well as the p-value being quoted. The presence of a
unit root is rejected for the cases where the p-value < 0.1. Statistical test results based on regression equations
with sum of the macroprudential policy choices included as the index value.
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L.3. Second Generation Pesaran Test (Pesaran, 2007) for the Presence of Panel Unit

Roots

Table L3 - Pesaran Unit Root Tests

Pesaran Test (Pesaran, 2007) for the Presence of a Unit Root

HO: Presence of a Unit Root

Observations Statistic P-Value
Latin Panel
Credit_Growthit-1 504 -2.627 0.004
iit-1 377 -2.790 0.003
Macrorudential _Indexit-1 504 -8.649 0.0000
yit-1 480 -3.568 0.0000
Vixt-1 504 12.764 1
inflationt-1 364 -5.257 0.0000
capital_opennesst-1 504 -0.471 0.0000
EU Panel
Credit_Growthit-1 1914 -3.470 0.0000
iit-1 1743 -13.182 0.0000
Macrorudential _Indexit-1 1944 -19.806 0.0000
yit-1 1944 -9.944 0.0000
vixt-1 1944 24.851 1
inflationt-1 1892 -6.968 0.0000
capital_opennesst-1 1944 11.029 1
Full Sample
Credit_Growthit-1 2490 -8.088 0.0000
iit-1 2179 -11.973 0.0000
Macrorudential _Indexit-1 2520 -21.778 0.0000
yit-1 2496 -13.246 0.0000
vixt-1 2520 26.677 1
inflationt-1 2328 -8.174 0.0000
capital_opennesst-1 2520 9.482 1

Note: Second generation Pesaran test for panel unit roots (Pesaran, 2007) results based on: Ho: All panels
contain unit roots and Ha: At least one panel is stationary. The results of an Inverse Chi-squared test are

presented in the above table with both the Test Statistic as well as the p-value being quoted. The presence of a
unit root is rejected for the cases where the p-value < 0.1. Statistical test results based on regression equations

with sum of the macroprudential policy choices included as the index value.
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L.4. Wooldridge Test for Autocorrelation in Panel Data and Durbin Watson Test for

Autocorrelation:

Table L4 - Results of Wooldridge Test for Autocorrelation in Panel Data and Durbin
Watson Test for Autocorrelation

Wooldridge Test for Autocorrelation in Panel Data
HO: No First-Order Autocorrelation

Observations Statistic P-Value Observations | Statistic P-Value
Latin Panel EU Panel
| 347 88.763 0.0001 | I 1695 74121.895 | 0.0000
1 347 19.746 0.0044 1 1723 44,115 0.0000
1] 272 30.981 0.0026 | I 1674 294.81 0.0000
Full Sample
| 2100 68755.738 0.0000
I 2128 32.018 0.0000
1] 2004 341.184 0.0000
Durbin Watson Test for Autocorrelation
HO: No First-Order Autocorrelation

Observations Statistic dL Du
The UK
| 70 1.652052 1.283 1.645
I 71 0.998289 1.313 1611
11 71 1.849911 1.283 1.645
Japan
| 58 1.486066 1.214 1.639
1 58 1.353391 1.248 1.598
11 58 1.76191 1.214 1.639
Portugal
| 62 1.736066 1.214 1.639
] 62 1.567498 1.248 1.598
11 62 1.499759 1.214 1.639

Note: Wooldridge Test for Autocorrelation results based on: Ho: No First-Order Autocorrelation and Ha: First
Order Autocorrelation. The results of the F-test and the corresponding p-values are presented in the above table.

The null hypothesis of no first-order autocorrelation is rejected for the cases where the p-value < 0.1. Durbin

Watson test for Autocorrelation results based on: Ho: No Autocorrelation and Ha: Positive Autocorrelation or
Inconclusive Results. The Durbin Watson Test Statistic is quoted in the table above, the upper and lower Durbin

Watson bounds from Savin and White at a 1% Confidence Interval are also quoted in the above table. Test
Statistic values above the upper bound result in the null hypothesis not being rejected and hence, no positive

serial correlation is present. A test statistic below the lower bound results in the assumption that positive serial
correlation is present and a test statistic within the bounds results in an inconclusive result. Statistical test results

based on regression equations with sum of the macroprudential policy choices included as the index value.
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L.5. Modified Wald Test for Heteroskedasticity:
Table L5 - Results for Modified Wald Test for Heteroskedasticity

Modified Wald Test for Heteroskedasticity
HO: sigma(i)2 = sigma”2 for all i

Observations Statistic P-Value Observations | Statistic | P-Value

Latin Panel The UK

| 347 321.92 0.0000 | I 70 0.00 1
I 347 936.76 0.0000 | N 71 0.00 1
1] 272 81.27 0.0000 | HI 71 0.00 1
EU Panel Japan

| 1695 8.60E+06 | 0.0000 | I 58 0.00 1
I 1723 1.80E+05 | 0.0000 | Il 58 0.00 1
1] 1674 15554.62 | 0.0000 | Il 58 0.00 1
Full Sample Portugal

| 2100 35000000 | 0.0000 | I 62 0.00 1
I 2128 3.20E+07 | 0.0000 | Il 62 0.00 1
1] 2004 13429.18 | 0.0000 | Il 62 0.00 1

Note: Modified Wald Test for Heteroskedasticity results based on: Ho: No Heteroskedasticity present and Ha:

Heteroskedasticity present. The results of a Chi-squared test are presented in the above table with both the
Test Statistic as well as the p-value being quoted. The absence of heteroskedasticity is rejected for the cases

where the p-value < 0.1. Statistical test results based on regression equations with sum of the macroprudential

policy choices included as the index value.
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4.8. Appendix M

M.1. Additional Regression Results: Sum of Macroprudential Policy Choices with
Instrumental Variable

Table M1 focuses on the sum of macroprudential policy choices and the value of the
macroprudential policy choice index is therefore indicative thereof. An instrumental variable
(Regulatory Quality) is included to account for any measurement error, omitted variable bias
or simultaneity bias that may occur due to the endogeneity of the macroprudential policy tool
index. The coefficient on lagged credit growth is positive and statistically significant for the
first regression in the case of the Latin American panel and Japan, in the remaining cases the
sign is positive with the exception of the negative sign in the case of Portugal. The coefficient
on lagged GDP growth is positive and statistically significant for the second regression for the
cases of the EU panel, the Latin American panel, Japan and Portugal while, in the case of the
full sample, the sign is negative. Further, the coefficient on lagged inflation growth is positive
and statistically significant in the all cases except that of the UK. In the remaining cases, the
sign is positive with the exception of the first regression for the case of Portugal, the second
regression for the full sample and the third regression for the case of the UK. When considering
the full sample for the third regression, the coefficient on the macroprudential index is positive
and statistically significant implying that a tighter macroprudential stance generally results in

higher inflation when looking at the full sample.
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Table M1 - Regression Results for Sum of Macroprudential Policy Changes with
Instrumental Variable

Fogmssion Equation Cosifcient Varizble Laii American Paze] Poriugl
2000- 2000
2017 017
1 B Cradit_Growth,, 08610963 14830895
B Policy_Rats_Growth,.| 01161182
(01884163}
B VIE_Growth, D.0001397 0000155
(0.0000955) (0.0001800)
B Maczoprudantial Tndex,| 00150308 00011458 0.128137
(0.0078768) | (9613304 (0.20739¢6%)
B GOP_Growth,., -0.0034664 00136 -0.0061815
(00005339 | mossseen | (oomsy
B Capital Opsamasa, B [} ] 0
(0.1470526) - - -
Comstant L0536108 00046873 005968 -0.00758E9
(0.6131413) | (D.O013689)*+ | (0363B306) | (003189285
B 05964
Ohservatioms 38 [+]
F-Valus 0.0000 0008+
Fagrassion Eqmation Cosfficiamt Varizhla Latin Amgrican Pansl Tapan Pormml
2000- 2000- 200
2017 2017 017
o B GDP_Growth,, 0.888455 01235348 05884248 08736202 1.560192
(00245013 +o (D02LSEHE++ | (DOTEESET)H | (0.14938B8)+++ |  (3.598738)
B Policy_Rate_Growth,, AT 08354358 01223943 0TI 1151432
(018441350 (0.1116625) | (0.9365128) (£7.80353)
B VI Growth,, 00103564 00224873 10072241 -0.0082899
(0:083318) (00042054 (007554 | mooesses) | (noxsesy
B Macroprudsntial Tndex,.| 1833734 1009658 ~0.0358B06 4566813 -18.00333
(3203415 (1340857) (0.3064558) 11.04851) (135.0657)
B Capital_Cpemmatng 02854348 01532453 o ] ]
(L063536) - - -
Comstant 04422 0.15187M 0208439 0.537448
(3.782852 (02154585 ) (0.336838T) (2.681875)
B 0.0014 0.785 0455 04635
Obzervations 347 2
P-Valus 00000
Fogmssion Equation Cosifcient Varizble EU Pazal Laii American Paze]
2000- -
2017 2017
m [ Inflation_Growth, | 1028875 08311501 ]
(023315274 (DLO318504)s +* (0. 0B41378) +# 7
B Policy_Rats_Growth, | 01208352 00718167 00516506 0.393%618 0.0382797
(0:4606307) (0084 (0.0487463) | (L7R6EREL) | (01337148
B VIE_Growthy 00052519 0.00038 00002758 -0LIE42T] -0.0004
{0:0172843) (0.001875) (0.0019865) | (0.O06B411) | (0.0021853)
E. Maczoprudential Tndex,,, . 2158593 0150085 4953237 ]
(12807 (LOST2EN*+ | (0398833 -
B GOP_Growth,, 00053549 0024877 00005543 010438
{0:0504448) (0.0288953) (0.0159293) | (003307,
Be Capital_Cpemnaing -0.0395592 -0.0045858 00617438 o
{0:2862: (D.059682) - - -
Comstant -.3471862 00830 0.0125874 04369436 0.6124389
(236614 (0.1815983) (0.2503134) (0.106381) (0I1B1745) | (DLOBSBHI4p+*
B 01238 0.7428 05547 0.7327 1432 00313
Observations 1674 10 i 62 71
P-Vahis 0.0000 0.0000 0.0000 0.0000 0.6548

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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4.9. Appendix N
N.1. Policy Instruments

Table N1 - Summary of Various Macroprudential Policy Instruments

Definition
1 Countercyclical A requirement for banks to maintain a countercyclical capital buffer. Implementations at 0% are not
Buffers (CCB) considered as a tightening in dummy-type indicators.

2 Conservation Requirements for banks to maintain a capital conservation buffer, including the one established under
Basel l1L.
3 Capital Capital requirements for banks, which include risk weights, systemic risk buffers, and minimum capital
Requirements® requirements. Countercyclical capital buffers and capital conservation buffers are captured In their
sheels respectively and thus not included here. Subcategories of capital measures are aiso
classifying them Into household sector targeted (HH), corporate sector targeted (Corp), broad-based
(Gen), and FX-loan targeted (FX) measures
4 Leverage Limits A limit on leverage of banks, calculated by dividing a measure of capital by the bank’s non-risk-
(LVR) weighted exposures (e.g.. Basel lll leverage ratio).
5 Loan Loss Loan loss provision requirements for macroprudential purposes, which include dynamic provisioning
Provisions (LLP) and sectoral provisions (e.g. housing loans)

6 Limits on Credit Limits on growth or the volume of aggregate credit, the household-sector credit, or the corporate-sector
Growth (LCG)* credit by banks, and penalties for high credit growth. Subcategories of imits to credit growth are also
provided, classifying them into household sector targeted (HH), corporate sector targeted (Corp), and

broad-based (Gen) measures.
7 Loan Loan restrictions, that are more tailored than those caplured in "LCG". They include loan limits and
Restrictions prohibitions, which may be conditioned on loan charactenstics (e.g., the matunty, the size, the LTV ratio
(LoanR)* and the type of interest rate of loans), bank characteristics (e.g., mortgage banks), and other factors

Subcategories of loan restrictions are also provided, classifying them into household sector targeted
(HH), and corporate seclor targeted (Corp) measures. Restrictions on foreign currency lending are

captured in "LFC".
8 Limits on Limits on foreign currency (FC) lending. and rules or recommendations on FC loans.
Foreign
Currency (LFC)

9 Limitsonthe  Limits to the loan-to-value ratios, including those mostly targeted at housing loans, but also includes
Loan-to-Value those targeted at automobile loans, and commercial real estate loans.
Ratio (LTV)

10 Limits on the Limits to the debt-service-to-income ratio and the loan-to-income ratio, which restrict the size of debt
Debl-Service-10- services or deblt refative to income. They include those large(ed at hous’ng loans, consumer loans, and
Income Ratio commercial real estate loans.

(DSTI)
11 Tax Measures  Taxes and levies apphed to specified transactions, assets, or llabliittes, which include stamp duties, and
capital gain laxes.
12 Liquidity Measures taken to mitigate systemic liquidity and funding risks, including minimum requirements for

Requirements  liquidity coverage ratios, liquid asset ratios, net stable funding ratios, core funding ratios and external
debt restrictions that do not distinguish currencies.
13 Limits on the Limits to the loan-to-deposit (LTD) ratio and penaities for high LTD ratios.

Loan-to-Deposit
Ratio (LTD)
14 Limits on Limits on net or gross open foreign exchange (FX) positions, limits on FX exposures and FX funding,
Foreign and currency mismatch regulations.
Exchange
Positions (LFX)
15 Reserve Reserve requirements (domestic or foreign currency) for macroprudential purposes. Please note that
Requirements  this category may cumrently include those for monetary policy as distinguishing those for
(RR)" macroprudential or monetary policy purposes s often not clear-cut. A subcategory of reserve
requirements is provided for those differentiated by currency (FCD), as they are typically used for
macroprudential purposes.
16 SIFI Measures taken to mitigate risks from global and domestic systemically important financial institutions
(SIF1s), which includes capital and liquidity surcharges
17 Other Macroprudential measures not captured in the above categories—e g., stress testing, restrictions on

profit distribution, and structural measures (e.g., limits on exposures between financial institutions).

Source: Alam et al. (2019)
Note: * indicates that subcategories are available and included in the iMaPP Database.
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N.2. iMaPP Database and Other Existing Databases

Table N2 - Summary of Data Sources and Coverage of the iMaPP Database, constituting
Databases as well as Other Macroprudential Databases

Sample

Country  Instru-  Frequ-

Text

B Period  Coversge ments® ency  Info MaPP Indexes™
The iMaPP databass Databases. 1-6 helow, national sounces, - Average LTV limit
IMF official docisments, and webaites of 1990M1- - TIL inddaxies
the BIS and the FSB. O1EMIZ 138 27 M Yes by instrument
Databases Integrated in the iMaPP Database
1 Lim et al. (2011) IMF Financial Stabisty and 1500 40 10 As Yes i
al Survey, 2010 2011 eperted
2 Lim et 2l (2013) Mational sources 200081~ 3 12 " ¥ = Inestiutional
_ 201307 = am ingdexes
3 Global Macroprudential IMF sunvey 1o authorities
2013 @i A
ml"ﬂllu:wm:I Instrument (GNP, history 133 17 reported Yes
4 Shim et al. (2013) Mational Sources, and data from = TIL inchexes.
puliished papers whan they are verfed  1900M1 - &0 B M Yes 17 inestrunmeant
at national sources. 2012M6
% ESREB database Coumniry authorties 2013M1- i 18 M Yes
_ latest  (Europe)
& IMF's Annual Cioumniry authoniies 2016 and As
Macroprudential Policy Ome 141 69 Yes
Survey histary reported
Oilver Databases _
7 Croewe, DellAnccia, kgan, The IMF suneey of ceniral bankers and 2010 e
and Rabanal (2013) bank regulators. E 3 A Yes
history
8 vandenburssche of al Mational sources, IMF papers, and = Inflengity-adjusted
{2015) acRIEMIC papers late "0 - 16 29 a Yo T indexes
2010 (Europe) L7y instrunment
9 Dimova, Kongsamut, and  Vandenbussche et al. (2015) and 200201- 4 & a ¥
Vandenbwssche (2016)  nalional sources 201204 (Europe) =
10 Kuttner and Sham (2016)  Extended Shim ot al. (201 3) for 1980M1- = TIL mdaxes by
1989012 and added housing laxes and  198001- &0 o M ¥ Lry imSiruneEnt
sastwmiddios 2012012 o
11 Zhang and Zob (2016)  Lim et al. (2013), and national sources  2000G1- a6 B a Mo - Paoregate TiL mndex
201304
12 Bruno, Sham, and Shin - Shim et al. (2013) and national sources 200401 13 B a Mo - Pagregate T ndexes
(2017} _ 201304
13 Cerutti et al. (2017a) The GRP1 and official documents, cross- - Musmiber of
checking with Kuttner and Shim (2016),  2000- 119 12 A Mo instruments in place
Crowa ol al. (H011), and other surveys 2013 = Indicator of the
e by insdr
14 Canutti et al. (20170} The GMP1 and natonal souroes. 000 - e g a Yes - TIL indaxes by
201404 Iy instrument
15 Akinc and Olimslead- Lim at al (2011), supplemented with = TIL indaxes.
Rurrsay (2018) Shim et al. (2013), national sources, the 200001 - =7 7 a Mo try imstrument
GMP1 (2013}, and Cerultie et al, 201304
(201 7a )
16 Budnik and Fleibd (20187 Couniry authonties. 1965 28 EU - NA, whille
3014 Tk G4 M Yes tighteninglocsaning tags
stales are availatie
17 Richiler, Schwdarick, and  Exlended Shirm et al (201 3), adding an - Infensity-adjusted
Shim (2018) inlensity-adjusied LTV indéx 1990 - 56 7 a ¥ LT chinnge index
201202 =TI indaxes
by inestrument

Source: Alam et al. (2019)

Note (As Defined by Alam et al. 2019):
1.) The classification of instruments differs across databases. The column "Instruments" shows the number
of categories, including subcategories, available in each dataset, without standardizing classification.
2.) "T/L indexes" is the dummy-type indexes for tightening and loosening actions of macroprudential
policy measures.
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4.10. Appendix O

O.1. Additional Regression Results: Sum of Macroprudential Policy Choices with No

Corrections

Table O1 - Additional Regression Results: Sum of Macroprudential Policy Choices with
No Corrections

Pepression Equaton Coefficient Viriable ELTPansl Portgal
000- 2000-
07 017
I B Credit_Growik, , 00050189 07765441
00244298, (074011 5y
Policy Rate Growth, 00046054 00061151
’ T ' (02581420 ) (0.005018)
[ VI Growh, | 0003780 00020388 Q0717
(00041950 (0.0033805) (0.0000645)
B Macroprodential \Tndew, -1.010256 06804186 -DO2TeRH
(02700107 <) 0100225y
B. GOP_Growth, , 0.000065 00001761 -0.0034298
1163 (0.0D0521T)**
[ Capital Openness, , [}
Clomstant 00051848
(0014450
R 001360521 088991182
Chsenvations A100 5B
P-Vahe 00653 00000
Pegression Equation Coefficien Viriahle Full Sample Tapan
2000- 000 2000
m7 017 W17 1
I B GDP_Growth,, 0.2901103 07852008 05872694 08772434 08242504
(00235197 (00132082 | (D.0B36543)*** | (006502600 **| (0.0830578)*=*
B. Policy Fate Growth, | 02043004 00020541 01324387 53052
(0.0542007) (01712847 (03685111)
B VI Growh, 00007448 00223408 00ATIE
(0.004744g) =+ (0.0025186)*=*
B, Macroprodential Tnde, 0.1573152 01181705
I (043307 (0.0024306)
B Capital Opennsss, 0.2918294 0 1]
(0.1713241)* - - -
Comstant 0282558 03607803 00298111 03317222
(0.1645414* (02005045) (0.145165) (0.1749883)*
R 0.82714407 058571863 0.78701204 083133018
Chsenatons e [:] kil
F-Uate (R [ICC] L)
Pegression Equation Coefficien Viriahle Laim American Panel Porrgal The LE
3 2000- 2000- 2000~
W17 m7 17 017
Im B Imflatan, Cromhy,, .7 0.2833104 0E187809 08117249 41572532
(00134563 +++ (00320161 (00119307 (D05 TR0E)"+*
B Policy Ratz Growth, 15761 0124801 022090065 03081855
TR [0.087071Y) (00743645
B VL Gromdh, | 23 0.0013333 00002581
012765 (.00155) (0.0021329)
A Macroprodential_Tndes, .02 0.075505 01800057
030517 (0.085301%) (01985318
i GDP_Growth,, D468 00551074 00163284 01050300
[0.0127658) (00187825 +* (00105972) | (D03GAT)*** | (03389390 *+| (0.0364303)
B Capita] Opennsss, | -0.729214 00603542 05236085 [1] 0 a
(0080009 ** L1127X (00720600 - - -
Clomstant 2022412 0. 52 1458545 00089513 04334004 05753970
(02028064 yo*+ (03948350 [MI572204 =+ | (DUOETT365) | (006437040 | (DU21004*=
B 0.77830587 076780531 077189031 070708548 08723150 000746756
Chsenations 1§74 m 00 k] a2 Tl
P-Vahe 0.0000 00000 0.0000 00000 0.0000 0.6807

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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0.2. Additional Regression Results: Sum of Macroprudential Policy Choices with

Correction for Heteroskedasticity and Serial Correlation

Table O2 - Results of Additional Regression Results: Sum of Macroprudential Policy

Choices with Correction for Heteroskedasticity and Serial Correlation

Regression Equation Coefficient Vanable EU Panel Latn American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
I B Credit Growth, 0.0059189 0.7823114 0.006312 0.8230526 0.7766441 0.8520598
{0.0052025) (0.0504681)*** (000489591)
B> Policy_Rate_Growth, 1 0.0946064 -0.0037244 0.0717589 -0.0006232 0.0061151 0.0164257
(0.1088356) (0.0033032) (0.085447)
Bs VIX Growth,; -0.003789 0.0002128 -0.0029388 0.0000274 0.0000717 0.0001522
{0.0044298) (0.000088)* (0.0035434)
Bs Macroprudential Index, -1.010256 0.0014113 -0.6894186 -0.0023392 -0.0279864 0.0012489
(01.025082) (0.0016785) (0.7034781)
Bs GDP_Growth.; 0.000966 -0.0001761 0.0026166 -0.0034298 -0.0035456 -0.0024881
(0091515) (0.0014666) (0.007133)
Bs Capital_Openness, 0.4023289 -0.0117602 0.2680623 0 0 o
(0.4699396) (0.0055587)* (0.3265332)
Constant -0.4530667 0.0131741 -0.2063507 0.0051848 0.0104075 0.0093935
(0.7810681) (0.0091235) (0.4782596)
R 0.00483951 0.66947539 0.00286043 0.88991182 0.74555149 0.72558328
Observations 1695 347 2100 58 62 70
P-Value 0.0299 0.0000 0.0031 0.0000 0.0000 0.0000
Regression Equation Coefficient Variable EU Panel Latin American Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
i B1 GDP_Growth,; 0.7238014 0.8901103 0.7954908 0.5872694 0.8772434 0.8242594
(0.0251099)*** (0.050121)*** (0.0396531)%*=
B, Policy_Rate_Growth, ; 0.0765058 -0.2943094 -0.0029561 0.1329487 -0.3286959 -0.0545052
(0.0703834) (0.2141572) (0.0513425)
Bs VIX_Growthy, 0.0030874 -0.0139152 -0.0007448 -0.0223408 -0.0107414 -0.0097123
(0.0010658 )*** {0.0033281)*** (0.0016069)
Bs Macroprudential Index,; -0.0656865 -0.0843304 -0.0522325 0.1573152 025069 -0.1181703
(0.0869803) (0.0850607) (0.0669946)
Bs Capital_Openness, ; 0.0567047 02919294 0.1004534 0 0 1]
(0.0764052) (0.1096296)** (0.0831149)
Constant 0.7808545 0.282858 0.4895407 0.3617903 0.0298111 0.3317422
(0.1355502)*** (0.1292073)* (0.1636873)***
R’ 0.54291706 0.83018221 0.63789369 068571863 0.78701294 083133918
Observations 1723 347 2128 58 62 71
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Regression Equation Coefficient Vanable EU Panel Latin Amernican Panel Full Sample Japan Portugal The UK
2000- 2000- 2000- 2000- 2000- 2000-
2017 2017 2017 2017 2017 2017
I By Inflation_Growth, ; 0.7989028 0.8833104 0.8187899 0.830779 0.8117249 -0.1572532
(0.07554767** | (0.772186347*** | (0.0602564)=*=
B> Policy_Rate_Growth,.; 0.2576169 0.124691 0.2209965 -0.0527018 0.3981855 -0.0058362
(0.0846978)*** (0.126212) (0.0588114)%*=
Bs VIX_Growth, -0.0007023 0.0013333 -0.0006002 0.0002581 -0.0031711 -0.0003125
(0.001542) (0.0027921) (0.0014099)
Bs Macroprudential_Index, 0.0286936 0.075595 0.0433775 -0.1800057 0.2343187 0.1038853
(0.0466593) (0.0505478) (0.0371122)
Bs GDP_Growth, 0.0046874 0.0551074 0.0163294 0.1050399 0.1029085 -0.0000123
(0.0152029) (0.0353442) (0.0137041)
Bs Capital_Openness,; -0.729214 -0.0603642 -0.5236985 0 Q 1]
(0.651594) (0.0904158) (0.4855452)
Constant 2.022422 0.3948352 1458545 -0.0099613 0.4334994 0.5753979
(0.1.51678 )*** (0.1852597)* (01.086981)
R’ 0.7797948 0.76780531 0.77565977 0.70708549 0.87231899 -0.02746756
Observations 1674 272 2004 58 62 71
P-Value 0.0000 0.0000 0.0000 0.0000 0.0000 0.6807

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.

175




0.3. Additional Regression Results: Sum of Macroprudential Policy Choices with

Dummy for Post Crisis Period

Table O3 - Additional Regression Results: Sum of Macroprudential Policy Choices with
Dummy for Post Crisis Period

Pepression Equation Coafficient Variabie ELT Pansl Full Sanple
2000- 000-
17 7
1 B Credit_Growik, , 08784232 08657063
(0.020717)"** (D.O100GTE)* = (EI-:}'SS_?“ ; (0.1 064\‘_“ *
[ Policy_Fate Growth, | 00006420 -0001]]16 00000701 L01079e 00020275 00194505
[0.0008491) (0.0016205) (0.0008833) (0.0087835) 00035717 | (0110924
[ VI Groweh, | 10.0002005 00003092 0.0002104 -0.0033293 00001932 00001505
(0. DO00E) *+* [0.0001748) (0000045 =+ | [DOMSS5T*** | (0.00000000** | (00001135
Bu Macroprodential Indew, 0007745 00007382 00028415 -D0136277 0.0030279
[0.0012359) 7 (0L00231T) (0.007992) (0.0048347)
[ GO _Crowth, 001584 0 00116013 4003383
[0.0003094) - 001724+ | (0.002273)
B Capita] Opennsss, 0 00GERe [T R 00021863 ooom&sz
[0.0008255) {0 I:CI]"QE‘-“‘ (0001407 (00020200 (0.0028154)
Comstant 0.001755 00048843 0.0018112 00017013 0.0022802
(0.000513)"** [0.0028113) (0.0017368) (00002108 (00020000
F 0.75571486 0.7M023553 081540201 086825757 055702405
Chsenatons T30 ] 57 1
P-Vale 0.0000 0.0000
Pegression Equation Coefficien Variable ETT Panel Tapan
2000- 2000
7 017 W17
I B GDP_Growh,., 07444553 08101020 04314178
(00262663 )*** (0.0387 605“" * | [01203868)"**
[ Policy Fate Growth, | 0188973 217 1163348
[0.0711605) (013E3085)*++ (1.885662)
B VL Gromh, 0.0030787 0017387 a
(0.0018532)** (000625792 ** (0.0024838) - - -
[ Macroprodential_Indew, | 0.0392847 -0040R583 0043559 -0 1366058 L) 588545
[0.0659810) (0018720 (0.0468187) (041840013 (0.1703393)
B Capirl Openness, | 02059806 1024650055 0.1004534 13 0.8560451 0510544
(0000401 (0.1338008* (D.0580132)=* "EI.HS_ 00 | (03803034 * | (DATRNIST)e
Constant 01804028 0.131827¢ 04803207 -0 A240246 -0 §B81042 3034690
(0024521 1)y**+ (00583 (D.O23THET*** [0.1329655) | (01288013
R 064901552 0.85226436 0.70063329 0.13552071 045803245
Chservanogs i EEY b Al K]
P-Vae T TR 000 )& 0000
Repression Equation Coefficient Variabie ETT Pansl Latin American Panel Full Sanple Porrugal The UK
2000 2000 2000- 2000- 2000-
7 N7 017 7 W17 017
m B Imflaton, Cromvidy, 0408783 09142008 09138356 086306 0.7063129 00537148
(0. D0E2058)+++ (0.030865)*+* (00278 (D.070GBEGY*** | (OGS ++|  (0.116534T)
B Policy Rate Growth, | 00T 0.1720025 00357314 02743561 06799434 0.1210442
[0.0008739) [0.1062025) (0.0239381) (04581035 |Mm.1966335)***| (0.15656665)
B VDL Growdh, 0.000063 00035878 00008872 -0.0050178 0 S 084189
[0.000064) [0.00238462) (10.0005962) (0.0030214) - (D001 7058)**
Ba Macroprodential_Indew, | -001 1205 00035438 -0 2306997 02393719 0.169372
(00072154 (01740352 [02108840) | (D.0583578)%*
B GDP_Growh,., 0.0182517 00142576 0.0732398 0. 11‘3341 0632785
(0.018319) (DO0E0R3E)** | (00338261
B Capital Openness, 00095803 00019957 BT EINE 26427
[0.0003352) [0.0995338) (0.0102838) (00763178) [ MU0T3EI04)"++| (D.0447400)++
Constant 00003424 | 1356057 00332363 00059376 00017655 053685
(0.0001 785)* (0.08E359TYH* (DOLIT0LT)**+ | (0.1018435) (0.0606843) (0.043435T)
i 000552412 085027847 0.85190086 075750607 0.8952805 53064735
Chservations 1685 227 ] 5B [ 71
P-Vake 0.0000 0.0000 00000 0.0000 0.0000

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.
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0O.4. Additional Regression Results: Sum of Macroprudential Policy Choices with Serial

Correlation Correction Included (xtregar)

Table O4 - Results of Additional Regression Results: Sum of Macroprudential Policy
Choices with Serial Correlation Correction Included (xtregar)

Regression Equation Coefficient Varistle EU Panel Latin American Pamel | Full Sangle Tapen Forrugzal The TEC
W o oty W oo | s
Br Credx_Growl,, [EEE 0BTl 0685002 T.7383031
(0.0447210)++ (D.0620277y*** | (00887753)*+*| (D.0DEIRT) "=+
[ Poiicy_Flate_Growih, 0080815 00005181 00048045 00150764
(0.0052002) 0095 | @oTET | 0102849
Br WK, Growd, 0000558 00000426 10000383 LTS
(0.0000T4T)++ 00000314 | ([0.0000718) | DO0000§54)*
[ Macropradential ndex, , 0000E186 00012817 | 00051836 00025707
(0.0025847) (0.0026233) | (OL13009% | (00040475
B P _Growd,, LD.0016675 0003274 D001542 | 00030885
(0.0000747)* (D.0005805)*++ | (D.0016E0E* | (0.0017866)*
[ Capital_Opemmess, , 00033875 0 0 [
Constant T.0053602 00133511 T0L31637
(00012030 *++ | (03500 +++| (DO IRE)*=+
B 063402 | 053445431
Chsamations il &
TVl D000 0,000
Fesreszion Equation Coefficient Varistle 37T Full Sangile Forrugal The UK.
e e |2 w0 | A
i} B GOP_Growd,, [TEEESE NE] lER 075806 RAVET]
[0.0171210)++ (0.014547)*** | (D.0SET670)*+* | (0.0030466)*** | (00921254 1*+*
[ Poiicy Fare_Growih, 00586722 0.0056034 0.0501553 D.15771E8
(0.0642806) (0.0612604) 04136200 | (04068200
[ WK Growd,, 00034184 00001676 0100102 | -0.0031180
[0.0010656)*+* (0.0010238) (0030166 | (00025041
[ Macropradenial Index, , 0.057TEE2 D02ET0TE 03600004 00353607
(0061056 ) (0.0551551) 055053000 | (01309053
B Capital_Opemmess, | 00430082 00604824 [ ]
00732347 (02228300 (0.0593476) - - -
Coastant 0EEG0STS 1206480 07419011 0.4500378 01632883 04334067
0180 | D416t | 13166230 | 01806623 | 0140704 | (DA04TTE)e
E 05448 0.8202 06385 040031207 | 0.5680002 0151714018
Cbeamvations ] ETY] 1128 5 8l 0
T-Vahe 0.0000 0.0000 .00 00000 0.0000 0.0000
Regression Equation Coefficient Varistle EU Panel Latin American Pamel | Full Sangle Tapen Forrugzal The TEC
=l 0w | W ® W | W
D B Inflation Growdh, , 01736548 07141814 07759143 0.T4ET4H6 06517481
[Dolseamy+ | mossERaa)te (D.0855801)*++ | (DOTTIRIT)*++| M003zRG)++
[ Doficy_Flate_(rowit, 00837201 00254546 OGS | 0430708 00110681
(0.036003)% (0.1279063) (00B6S3T | (0oda43n* | (03057103
B WI,_Growd, 00000144 0.0003867 00003908 0001218 -0.0021518
(0.0006109) (0.0016163) (00005652 | (0.00225EE) | (0.0019623)
[ Macropradental ndew, , 00053392 02841 0273384 IBI3EER | 04124736
[0.0272125) (0.0526568) (0.0249793) | (0.024657) | (02880893
[ GOP_Growth, 00412833 00544400 00263120 01014353 0102335
(D012 THIT)++ (0206423 ° (D0118863)** | (DO403088)** | (LO4TIT56%
[ Capital Opemness,, -1 161835 00431180 7287086 [ 0
[0.1B5356T)+* (0.13150535) (0.130625)*** - - -
Constant 4778434 1237901 3560477 00084328 05467250 0799412
{D.4BE4003 4+ Iees | (00084228 [ (0.1405185)%++| (D.07T7ES4) e+
B 0.6310 061358480 | o74smEnsd | 041216044
Cbsemvations 1614 5 8l 0
TVahe 0000 00000 10000 .00

Note: The R? value quoted is the adjusted R? value, the p-value quoted is associated with an F-test. The value
quoted for each variable is the coefficient value with the value in parenthesis being the standard error.
* Represents statistical significance at 10%, ** at 5% and *** at 1%. (0, .) indicates results omitted due to

cointegration.

177




Reference List

Ageénor, PR, Alper, K and Pereira da Silva, L. 2012: Sudden Floods, Macroprudential
Regulation and Stability in an Open Economy. Banco Central do Brazil 267.

Agur, | and Demertzis, M. 2015: Will Macroprudential Policy Counteract Monetary
Policy’s Effects on Financial Stability? IMF Working Paper WP/15/283, December.

Ahmed, S and Zlate, A. 2013: Capital Flows to Emerging Market Economies: A Brave New
World? Board of Governors of the Federal Reserve System International Discussion
Papers 1081, June.

Ahuja, A and Nabar, M. 2011: Safeguarding Banks and Containing Property Booms: Cross
Country Evidence on Macroprudential Policies and Lessons from Hong Kong SAR.
IMF Working Paper WP/11/284, December.

Akinci, O and Olmstead-Rumsey, J. 2015; How Effective are Macroprudential Policies? An
Empirical Investigation. International Finance Discussion Papers 1136.

Alam, Z, Alter, A, Eiseman, J, Gelos, G, Kang, H, Narita, M, Nier, E and Wang, N. 2019:
Digging Deeper — Evidence on the Effects of Macroprudential Policies from a New
Database. IMF Working Paper WP/19/66, March.

Allen, F and Gale, D. 2007: Understanding Financial Crises. Clarendon Lectures in Finance,
http://www.sfu.ca/~dandolfa/Allen%20and%20Gale%202007.pdf, accessed 8 April
2020.

Allen, WA and Wood, G. 2006: Defining and achieving financial stability. Journal of
Financial Stability. Elsevier 2(2) (June): 152-172.

Baba, C. and Kokenyne, A. 2011: Effectiveness of Capital Controls in Selected Emerging
Markets in the 2000s. IMF Working Paper WP/11/281, December.

Bazillier, R and Hericourt, J. 2017: The Circular Relationship between Inequality, Leverage,

and Financial Crises. Journal of Economic Surveys 31(2): 463-496.
178



Belkhir, M, Naceur, SB, Candelon, B and Wijnandts, JC. 2020: Macroprudential Policies,
Economic Growth, and Banking Crises. IMF Working Paper No. 20/65, May.

Borio, C. 2003: Towards a macroprudential framework for financial supervision and
regulation? BIS Working Papers 128, February.

Bruno, V, Shim, | and Shin, HS. 2015: Comparative Assessment of Macroprudential
Policies. BIS Working Paper 502, June.

Caruana, J. 2010: Macroprudential policy: working towards a new consensus. Remarks at
the high-level meeting on “The Emerging Framework for Financial Regulation and
Monetary Policy” jointly organised by the BIS’s Financial Stability Institute and the
IMF Institute, Washington DC, 23 April, https://www.bis.org/speeches/sp100426.pdf,
accessed: 8 April 2020.

Cerutti, E, Dagher, J and Dell’Ariccia, G. 2015: Housing Finance and Real-estate booms: A
Cross-Country Perspective. IMF Staff Discussion Note SDN/15/12, June 2015.

Cerutti, E, Claessens, S and Laeven, L. 2017: The use and effectiveness of macroprudential
policies: new evidence. Journal of Financial Stability 28: 203-24.

Chinn, MD and Ito, H: 2008. A New Measure of Financial Openness. Journal of Comparative
Policy Analysis 10(3) (September): 309 — 322.

Claessens, S. 2017: Macroprudential policies: Seven issues and seven questions. BIS,
Session Il: Macroprudential Policy Issues Banco de Portugal Conference on Financial
Stability Lisbon, 17 October 2017,
https://www.bportugal.pt/sites/default/files/ii_1_stijn_claessens.pdf, accessed: 8 April
2020.

Committee on the Global Financial System (CGFS). 2010: Macroprudential Instruments and
Frame- works: A Stocktaking of Issues and Experiences. CGFS Papers 38 (Basel: Bank
for International Settlement)

Constancio, V. 2017: Macroprudential Policy in a Changing Financial System. Second
ECB Macroprudential Policy and Research Conference in Frankfurt, European Central
Bank, 11 May 2017,
https://www.ecb.europa.eu/press/key/date/2017/html/ecb.sp170511.en.html, accessed:
8 April 2020.

Crockett, A. 2000: Marrying the Micro- and Macro-prudential Dimensions of Financial

Stability. Eleventh International Conference of Banking Supervisors, held in Basel,

179



Chapter 4: Reference List

20-21 September 2000, https://www.bis.org/speeches/sp000921.htm, accessed: 8 April
2020.

Crowe, CW, Igan, D, Dell’Ariccia, G and Rabanal, P. 2011: How to Deal with Real Estate
Booms, IMF Staff Discussion Note 11/02.

Dell’ Ariccia, G, Igan, D, Laeven, L and Tong, H. (with Bakker, B and Vandenbussche) 2012:
Policies for Macrofinancial Stability: How to Deal with Credit Booms. IMF
Staff Discussion Note 12/06.

Financial Stability Board, International Monetary Fund, and Bank for International
Settlements. 2011: Macroprudential Tools and Framework. Update to G20 Finance
Ministers and Central Bank Governors, February,
https://www.imf.org/external/np/g20/pdf/021411.pdf, accessed: 8 April 2020.

Galati, G and Moessner, R. 2011: Macroprudential policy - a literature review. BIS
Working Papers 337, Bank for International Settlements.

Gourinchas, PO and Obstfeld, M. 2012: Stories of the Twentieth Century for the Twenty
First. American Economic Journal: Macroeconomics 4(1): 226—-265.

Gupta, S, Mulas-Granados, C and Baldacci, E. 2009: How Effective is Fiscal Policy
Response in Financial Crises? Fiscal issues and central banking in emerging
economies. IMF Working paper WP/09/160.

Habermeier, K, Kokenyne, A and Baba, C. 2011: The Effectiveness of Capital Controls and
Prudential Policies in Managing Large Inflows. IMF Staff Discussion Note SDN
11/14, August.

Hong Kong Monetary Authority. 2011: Loan-to-value ratio as a macroprudential tool
Hong Kong SAR’s experience and cross-country evidence. BIS Research Papers, BIS
57.

Houben, A, Kakes, J and Schinasi, G. 2004: Towards a framework for financial stability.
DNB Occasional Studies 201, Netherlands Central Bank, Research Department.

IMF. 2013: Key Aspects of Macroprudential Policy—Background Paper. IMF Policy Paper,
June. http://www.imf.org/exter nal/np/pp/eng/2013/06101 3c.pdf

International Monetary Fund. 2014: Staff Guidance Note on Macroprudential Policy.
December 2014, https://www.imf.org/external/np/pp/eng/2014/110614.pdf, accessed:
8 April 2020.

180



Chapter 4: Reference List

International Monetary Fund. 2016: Elements of Effective Macroprudential Policies:
Lessons from International Experience. IMF-FSB-BIS, 31 August 2016,
https://www.imf.org/external/np/g20/pdf/2016/083116.pdf, accessed: 8 April 2020.

Kaufmann, D, Kraay, A and Mastruzzi, M. 2010: The Worldwide Governance Indicators:
Summary of Methodology, Data and Analytical Issues. World Bank Policy Research
Working Paper 5430, World Bank: Washington, D.C.

Kim, C. 2014: Macroprudential policies in Korea — Key measures and experiences. Financial
Stability Review 18(April): 121-130, Banque de France.

Kim, S and Mehrotra, AN. 2017: Effects of Monetary and Macro-Prudential Policies —
Evidence fromInflation Targeting Economies in the Asia-Pacific Region and Potential
Implications for China. BOFIT Discussion Paper No. 4/2017, March.

Kuttner, KN and Shim, I. 2013: Can non-interest rate policies stabilise housing markets?
Evidence from a panel of 57 economies. BIS Working Papers 433, November.

Lim, C, Columba, F, Costa, A, Kongsamut, P, Otani, A, Saiyid, M, Wezel, T and Wu, X.
2011: What Instruments and How to Use Them? Lessons from Country
Experiences. IMF Working Paper WP/11/238, October.

Lopez, C and Bruni, F. 2019: The Macroprudential Policy Framework Needs to Be
Global. International Financial Architecture for Stability and Development/ Crypto
Assets and Fintech, March 2019,
https://t20japan.org/wpcontent/uploads/2019/03/t20-japan-tf2-6-macroprudential
policy-framework-needs-to-be-global.pdf, accessed: 8 April 2020.

Maddala GS, Wu S. 1999: A Comparative Study of Unit Root Tests with Panel Data and a New
Simple Test. Oxford Bulletin of Economics and Statistics, special issue, 631-652.

Nier, EW, Kang, E, Mancini, T, Hesse, H, Columba, F, Tchaidze, R and Vandenbussche, J.
2012: The interaction of monetary and macroprudential policies: background
paper, International Monetary Fund, December.

Peia, O. and Roszbach, K. 2015: Finance and growth: Time series evidence on causality.
Journal of Financial Stability 19(C): 105-118.

Pesaran H (2007) A Simple Panel Unit Root Test in the Presence of Cross Section Dependence.
J Appl Econ 22:265-312. https ://doi.org/10.2139/ssrn.457280.

Peydro, JL. 2016: Macroprudential Policy and Credit Supply. Swiss Journal of Economics
and Statistics 152 (4): 305-318.

181


about:blank
about:blank
https://t20japan.org/wpcontent/uploads/2019/03/t20-japan-tf2-6-macroprudential
https://t20japan.org/wpcontent/uploads/2019/03/t20-japan-tf2-6-macroprudential
about:blank

Chapter 4: Reference List

Reinhart, C, and Rogoff, K. 2009: This Time is Different: Eight Centuries of Financial
Folly, In: Economics Books, Princeton University Press,
https://econpapers.repec.org/bookchap/puppbooks/8973.htm, accessed 8 April 2020.

Schularick, M and Taylor, AM. 2012: Credit Booms Gone Bust: Monetary Policy, Leverage
Cycles, and Financial Crises, 1870-2008. American Economic Review 102:1029
1061.

Vandenbussche, J, Vogel, U and Detragiache, E. 2012: Macroprudential Policies and
Housing Prices — A New Database and Empirical Evidence for Central, Eastern, and
Southeastern Europe. IMF Working Paper Series 12/303 (December), IMF,
Washington, D.C.

Zhang, L and Zoli, E. 2014: Leaning Against the Wind: Macroprudential Policy in Asia.
IMF Working Paper 14/22.

182



Chapter 5

Conclusion

The number of studies aimed at analysing the impact of macroprudential policy tool
implementation sky-rocketed in the aftermath of the GFC as policy makers realised that global
financial integration, global liquidity and global risk aversion are indeed major determinants of
global financial cycles. Crockett (2000) points out that macroprudential policy tools target the
stability of the financial system as a whole with the aim of minimizing the macroeconomic
costs associated with periods of financial distress whereas, microprudential policy tools focus
on individual institutional risks. Smets (2013) concludes that the primary objective of monetary
policy should remain price stability while, financial stability should be included as an explicit
objective of monetary policy. Further, he concludes that macroprudential policy tools should
be used to maintain financial stability and in times when this is not effective, monetary policy
should be the default policy choice. Bruno et al. (2015) note that the combination of
macroprudential policy tool implementation and monetary policy is more efficacious than a
policy framework that only includes macroprudential policy tools or monetary policy. Bruno
et al. (2015) note that the combination of macroprudential policy tool implementation and
monetary policy is more efficacious than a policy framework that only includes
macroprudential policy tools or monetary policy. Effective information sharing is required to
ensure the successful interaction of the two policy choices which in turn, protects both the
independence and credibility of Central Banks. The relationship between conventional
monetary policy tools, CBI and more recently, macroprudential policy tools as well as the
crucial need to study financial stability following the cataclysmic repercussions of the GFC
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paved the way for the work done in this thesis.

The primary objective of this thesis was to analyse the relationship between both conventional
monetary policy and unconventional monetary policy tools and financial stability. To do this,
| studied the impact of monetary policy tool implementation on three measures of financial
stability namely, credit growth, the exchange rate and the stock market index. 1 also studied
the impact of monetary policy tool implementation on the industrial production index. Using
an SVAR model and impulse response functions, | studied the impact of policy rate shocks in
both the short and long run on credit growth, the exchange rate, the level of the stock market
index and the industrial production index. The results show that an inverse relationship exists
between the policy rate and the stock market index for the cases of Colombia and the UK.
Further, the results show that a positive policy rate shock results in an appreciation of the
currency in both the short and the long run for the cases of Chile, Portugal and the UK while
the currency depreciates for the cases of Colombia and Japan. The results also show that the
policy rate may be used to stabilise the real business cycle as an inverse relationship exists
between the industrial production index and the policy rate for the cases of Colombia, Japan,
Portugal and the UK. Finally, an inverse relationship exists between credit supply and the
policy rate for the cases of Chile, Japan and Portugal and hence, the policy rate may be an

effective tool when abundant credit supply needs to be reined in.

I went on to look at the institutional setting in the relevant countries, the Central Banks of these
countries and both the political environment and financial stability of these countries over time
and substantiated the discussion with an empirical analysis focusing on the impact of CBI on
financial stability by using credit growth as a proxy for financial stability. The main results
show that a positive relationship exists between credit growth and the level of CBI due to the
positive and statistically significant coefficient on the interaction term between the growth in
the level of domestic credit to the private sector and the level of the ECBI index for the cases
of the UK and Portugal for the second regression equation and the interaction term between the
growth in the level of domestic credit by deposit banks and other financial institutions for the
cases of Chile, Portugal and the UK for the second regression equation and the case of the UK
for the third regression equation. Higher levels of CBI are associated with higher levels of
credit growth and hence, CBI would need to be reined in in times of credit abundance.
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| finally went on to look at unconventional monetary policy tools namely, macroprudential
policy tools and their impact on three veins of financial stability during uncertain times. The
main results show that a tighter overall macroprudential policy tool stance would result in lower
credit growth as well as lower GDP growth while, a tighter overall stance would result in higher
inflation in the majority of cases. Further, our results show that the level of capital openness
plays a bigger role in Latin American countries, this makes intuitive sense as Latin American
countries are more dependent on foreign capital inflows and developments in the exchange rate.
Lastly, assets tend to flow into safer markets such as the EU in times of higher perceived market
volatility (through the level of the VIX index). This is confirmed by our results where a higher
level of the VIX index leads to higher levels of GDP growth and lower levels of inflation in the
EU panel whereas, in the other cases, higher levels of the VIX index result in higher inflation,
higher credit growth and lower GDP growth.

The results throughout this thesis focus on five individual country cases. The five countries
studied in this thesis have inflation targeting and independent Central Banks as well as floating
exchange rate regimes. Still, fundamental differences exist in the institutional setting, the
political environment and the establishment and functioning of the Central Banks of these five
countries. Overall, both the results and policy recommendations should be analysed and made
on an individual country basis instead of drawing aggregate conclusions. The results show that
conventional monetary policy tools may be effective when used in conjunction with alternative
policy tools such as macroprudential policy tools. Further, when considering the independence
of Central Banks, policy makers should attempt to rein in CBI in times of abundant credit
supply. In summary, it is clear that the macroprudential stance of a country depends on both
the geographic location as well as the choice of policy tools implemented as factors such as the
influence of global market sentiment as well as capital openness play a fundamental role in the

success or failure of these policy tools.
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