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ABSTRACT

The paper examines a wide range of potential pi@diof 25 international banking crises
that broke out in 2007-2011 on the basis of crasdiemal logit models and the BCT (binary
classification tree) algorithm, a novel technign@ssessing the causes of banking crises. The
major determinants of the crises arise from exeessiedit depth (measured as private credit
to GDP ratio) and illiquidity of the banking sectdcredits to deposits ratio). The
implementation of explicit deposit insurance schensealso a pro—crisis factor due to the
moral hazard effect they tend to cause. On theraonthigher values of remittance inflows
to GDP decrease the susceptibility to banking sri3édese findings are robust under both
methodologies. Lower bank concentration, biggeueslof cost to income ratios as well as a
higher level of economic liberalization make coiegrmore vulnerable to banking crises, as
derived from the logit analysis.
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1. Introduction

The beginning of the Great Recession was markea byave of banking
crises. Unlike previous episodes of financial tuitibe recent international banking
meltdown has primarily centered in developed ecaeasmLaeven and Valencia
(2012) identify 25 systemic and borderline bankiniges in 2007-2011, with only 6
of them taking place in non—OECD countries.

The banking meltdown triggered the sequential stagjehe global financial
turmoil — sovereign debt crises, but to our knogkednost of the research on the
2007-2011 banking crises has been carried out amtigo or regional levels. It
contrasts with the existing banking crisis literatue.g. by Demirguc—Kunt and
Detragiache (1997, 2000, 2005) based on paneloddtigy cross—sectional datasets.

In this paper | examine a wide range of potentiabtors of the 25 banking
crises on the basis of traditional cross—sectidogit models and BCT (Binary
Classification Tree) procedure, a novel approachbdaking crisis analysis. The
combination of the two techniques helps identifg tinost robust determinants of
crises. Several notable results are obtained. Tdjerrdeterminants of the crises arise
from excessive credit depth (private credit to GIRY illiquidity of the banking
sector (unbalanced credits to deposits ratio). efiglalues of remittance inflows to
GDP decrease the susceptibility to banking crisegewexplicit deposit insurance
schemes fuel them. These are the findings robus¢ruboth methodologies. Lower
bank concentration and higher cost to income ragi®svell as a higher level of
economic liberalization tend to make economies mvateerable to banking crises, as
derived from the logit analysis.

The paper is organized as follows. Section 2 lyiedlriews the banking crisis
literature. Section 3 discusses data and methogol®gction 4 presents the results
and their discussion, followed by concluding rensarkSection 5.

2. Causesof Banking Crises: A Brief Literature Review?

The determinants of banking crises can be split ihtee broad categories: 1)
macroeconomic fundamentals; 2) aggregate charsiitsriof the banking sector
performance (depth, soundness, concentration, ; e®).) institutional variables.
However, there has been no clear-cut consensugicong relative importance of the
categories and variables falling under each of thiklnmp (2010) finds that there
exists substantial heterogeneity in the determgahta banking crisis, identifying 3
most robust predictors for the period 1970-2007 kigh credit growth, high real
interest rates and negative GDP growth rates. Nete of the indicators has a
significant impact in more than 60 percent of thelking crises.

Though the findings of banking crisis research appsensitive to sample
composition,a priori selected proxies and modeling techniques, thezesaveral

2 In this section | survey only the most recent dbations on banking crises. Comprehensive litemteviews
encompassing previous developments in this resgangram are Demirguc—Kunt and Detragiache (2008) a
Laeven (2011).



indicators that are found to be more or less ridialisis predictors in empirical
studies. As for macroeconomic fundamentals, nega@®DP growth rates, high
inflation and current account balance/GDP ratio thee most frequently mentioned
proxies since Demirguc—Kunt and Detragiache (192per. Most recent research has
generally been in line with their findings, addilagnumber of other promising
predictors. Duttagupta and Cashin (2011) establisht significant nominal
depreciation (more than 9%) is conducive to bankinges and it can be reinforced
by highly dollarized liabilities of the banking gec (over 140% of foreign exchange
reserves). Angkinand and Willett (2011) examineithpact of exchange rate regimes
on the probability of banking crises and find thatermediate regimes (i.e. the
regimes between hard and soft pegs) are mostlys-goione. This influence is
channeled through net foreign borrowing and curyemises.

A high credit growth and credit/GDP ratio open tkecond group of
indicators. Not only credit depth, but also its g@amsition matter. Buyukkarabacak
and Valev (2010) find that a larger share of hookkhredit relative to business loans
increases proneness towards banking crises. A higyerall capital adequacy and
liquidity position of the banking sector constitaduffer against banking crises. The
conclusion has recently been confirmed by Capricaki{2010) and Barrell et. al
(2011). Barrell et. al (2010) also find that theotwndicators along with property
prices can outperform macroeconomic variables adigors of banking crises and
this is especially true in case of developed ecaoesnBesides capital adequacy and a
sound liquidity position, a higher concentratiorthie banking system tends to have a
positive impact on its stability and thus redudes likelihood of crises. This effect is
pronounced in cross—country studies, though sulbpegariation when analyzed along
with regulatory and institutional features (Beck. etl 2013). Its theoretical
underpinning posits that in more concentrated banlgystems banks have better
profit opportunities and fewer incentives to takg@ssive risks. This result has two
straightforward implications. First, it necessitate balanced view on the impact of
financial liberalization on the occurrence of bantkicrises. Second, it brings to the
fore the analysis of institutional features of hagksystems.

Using a dataset on financial reforms in 48 cousthetween 1973 and 2005,
Angkinand et. al (2010) establish an inverted Upsharelationship between financial
liberalization and the likelihood of banking cris@éey link this relationship with the
strength of capital regulation and supervisiorihdy are very weak, the probability of
a banking crisis is on the rise with further lideration but the linkage is reversed as
capital regulation and supervision get strictertt@esupervision is closely related to
more intense political competition as the latteples a better design of checks and
balances and ultimately fewer rent—seeking oppdrasn(Amri and Kocher 2012). A
higher degree of central bank independence alststendecrease the probability of
banking crises (Khan et al. 2011). Ahrend et. &1@ find that the strength of
prudential banking regulation is well and negatrvebrrelated with the extent to
which countries suffered from banking crises in 220009.

Among other proxies that reduce the likelihood @hking crises credit
information sharing is to be mentioned. As a stati98 countries between 1975 and
2006 shows, the development of both public regstand private credit bureaus
deters an unbalanced credit expansion, thus piegean outbreak of a banking



crisis. The benign effect of credit information shg is especially sizeable in low
income countries (Buyukkarabacak and Valev 2012).

The explicit deposit insurance scheme (EDIS) has lmnsidered as a pro—
crisis factor causing moral hazard and looseningketadiscipline, but once the
interaction between the overall economic develognmeerd the use of EDIS is
controlled for, the significance of this institutia variable becomes questionable
(Khan and Dewan 2011). The recent empirical litetmotivates the selection of
potential crisis proxies for my paper.

3. Data and Methodology

At first | apply standard (conditional fixed-effegtlogit models to figure out
the predictors of the 2007-2011 banking crises. iffigrmation on the countries
engulfed by the crises and their starting datetaken from Laeven and Valencia
(2012). Only the first year of the crises is takenaccount as a binary dependent
variable (Appendix, table Al).

In the previous literature on banking crises pramggroxies have, as a rule,
been selected a priori on the basis of earlier rtdtmal and empirical findings,
common sense or researchers’ specific interestthisnanalysis | am free of any a
priori judgments on the applicability of this orathindependent variable. Rather, |
resort to a rich datas@lobal Financial Development Database (GFDD) introduced
by the World Bank (Cihak et al. 2012). It comprigdsfinancial data series for 203
countries and territories since 1960. It contaimsadon financial institution and
market depth, access, stability and efficiency.

Then | add to the dataset a number of potentialyable proxies accounting
for institutional features of the countries anditheanking systems. | include 1)
monetary Kfonfr) and financial freedomfiqfr) indices computed byHeritage
Foundation; 2) KOF index of economic globalization (Drehet0O8) 3) credit depth
of information and strength of legal rights indi@swell as public credit registry and
private credit bureau percentage coverage of gdlltthe data retrieved fromoing
Business; 4) a de-jure measure of financial opennéssden) (Chinn and Ito 2008);
5) three binary dummy variables accounting for OEG@&mbership@ECD_dummy),
the implementation of the EDISEDIS dummy) and the existence of a unified
financial regulator riegulat_dummy) (either the central bank or financial services
authority (FSA)), the latter two coming from tHeternational Deposit Insurer
Association and theWorld Bank Dataset on Supervisory Structures. Conventional
macroeconomic fundamentals — current account bal&iP ratio, real interest rate,
real effective exchange rate index (2005=100) abé @er capita growth — have also
been incorporated into the initial dataset. All thdependent variables refer to the
year preceding the outbreak of the banking cfises

To reduce the dimension of the initial datasetpplpa ANOVA test to find
variables that best discriminate between the camtrith and without the banking
crisis. Of the feasible variables identified witiNAVA | keep in the analysis those
with not more than 25% of missing observationds Itone to eliminate a possible

% This is the year 2007 for all the countries bet tHSA, the UK (2006) and Nigeria (2008).
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bias towards developed countries in the sample ast mf the data on financial
stability and efficiency are available for thes®mmmies and are largely missing for
developing ones. Finally | estimate logit modelkirtg into account possible
multicollinearity. The main criteria of the modelsction are the area under the ROC
curve and pseudo’R

Davis et. al (2011) argue that it may be naive altichately inappropriate to
model the likelihood of banking crises in a crosgional pool of countries as crisis
determinants may substantially differ. To reconeilg analysis with the critique |
verify the robustness of the results by applyingdan—effects logit models and a
binary classification tree (BCT) algoritimThe BCT is a non—parametric statistical
method that, starting with the whole sample, compall the possible proxies of
banking crises at different threshold levels arldcie an indicator (and its particular
threshold) that best splits the sample into “pusa-samples, where the probability
of the crisis increases or declines significantbynpared with the sample average.
The splitting process continues until terminal rodee identifiet!

The BCT approach is useful when there are missalges of explanatory
variables and extreme outliers in a dataset. Bssillds instrumental in terms of
multi-collinearity and nonlinear relationships beem predictors. This methodology
has been used to establish causes of currencyosedegyn debt crises (Frankel and
Wei 2004; Manasse and Roubini 2005) but to our Kedge there has been a single
case of its application to banking crises (Duttagupnd Cashin 2011). As an
alternative to standard regression methods, the R{gdrithm may yield results
different from the traditional logit analysis. As alternative to standard regression
methods, the BCT algorithm may yield results défdr from the traditional logit
analysis.

4. Resultsand Discussion

By means of ANOVA test 31 potential predictors loé tbanking crises have
been identified (Appendix, Table A2, variables nmatkin green). The most
unexpected result is that the macroeconomic fund&afe (current account
balance/GDP ratio, real interest rate, real effecéxchange rate index and GDP per
capita annual growth) do not contribute to the rihsimation between countries with
and without banking crises. However, it may be ttuthe fact that the data refer to a
single year preceding the crisis and does not auie the significance of these
variables if, for example, their averages for agkempre-crisis period were used.
Absolute values of GDP and GNP have intentionakerb excluded from further
analysis despite their statistical significance.e3é indicators merely reflect the
concentration of the 2007—2011 crisis episodesluvaaced economies. As a result, a
positive correlation between absolute values of GIDB the occurrence of banking
crises is observed. It hasn’t been typical beforé ia unlikely to occur in the future.
Had the variables been included in the logit anglythey might have produced a
distortionary effect by suppressing potentiallyexent regressors.

* The algorithm was implemented using the SALFORDst&y CART software (http://www.salford-
systems.com/products/cart).

® See Breiman et al. (1984) for an in—depth techmieatment of the BCT methodology.
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Taking into account cross—correlations (Appendixgbl@ 3A) to avoid
multicollinearity, | estimate different logit modeblnd select three most appropriate
on the basis of the area under the ROC curve asddpsR. The reduced-form
equations (only statistically significant predicpare reported below.

Table 1
Estimation results — baseline (fixed-effects) logddels
Predictor Model 1 Model 2 Model 3
Constant —43.72%* —20.41%** —14.43%**
(-2.47) (~2.85) (-2.94)
Average F;CJClnsumer 0.35* 0.21*
price index (1.66) 173
*%
Bank concentration —0.13%** (__2'24? —0.08**
(-2.83) (-2.86)
, 0.01*
Bank credits to 0.02* (1.68) 0.01**
deposits (1.92) (1.99)
i i 0.05**
Bank private credit 0.04* 1) 0.05**
to GDP (1.71) (1.71)
0.23***
Cost to income ratig 0.28%*** (2.68) 0.B***
(2.83) (3.05)
Remittance inflows 0.56% -0.48* 0.3%
—0. (-1.78) —u.
to GDP (-1.70) (-1.89)
Monetary freedom 0.25*%
index (1.79)
. 0.10*
KOF _index 8.'513?** (2.09)
Private credit bureau _0.07** —0.05**
coverage (-2.27) (-2.26)
2.51*
EDIS_dummy (1.74)
Bank concentration? 0.04**
*EDIS_dummy (2.12)
113
Number of obs. 110 128
24
Number of crises 24 24
89
Number of non 86 104
crises




Pseudo R 0.74 0.73 0.65

Area under the ROC 0.98 0.97 0.96
curve
% crises correctly 79.17 83.33 79.17
predicted

% non crises

correctly predicted 97.67 98.88 98.08

Note: Z—values between brackets.
* Significance at 10 percent.
** Significance at 5 percent.

*** Significance at 1 percent.

Bank concentration and cost to income ratio inlihaking sector appear to be the
most robust predictors of the 2007-2011 internafitwanking crises. A higher concentration
in the banking system tends to curb its major plelyesk—taking. The conclusion meshes
well with the earlier cross—country research figdinBank efficiency matters as cost to
income ratio indicates: less cost efficient banksygtems are more fragile. Bank private
credit to GDP and credits to deposits ratio are sigportant crisis proxies across all the three
specifications, though their overall statisticajrsficance is weaker. Thus, excessive credit
depth of an economy as well as a lack of bankingosdiquidity increase the proneness
towards crises while larger remittance inflows tiglato GDP have a stabilizing effect. A
higher degree of economic liberalization (KOF inderonetary freedom index), inflation and
the implementation of deposit insurance undermimantial stability, whereas private credit
information sharing deters banking crises. Wheigha bank concentration is complemented
with an explicit deposit insurance scheme (Bankceatration*EDIS_dummy), it increases
the probability of a banking crisis due to morakda and partly suppresses the positive
effect of a high bank concentration when considatede. In terms of the crisis it is likely to
aggravate the “too big to fail” problem. This qugattve finding unambiguously supports the
idea by Raghuram Rajan (2010) that deposit inserahould be phased out for major banks.
This measure can mitigate the moral hazard prolaledhcan also have a positive impact on
the banking sector competition.

I check the robustness of the findings by computemgdom-effects versions of the
above models. These models are aimed at accountisgmple heterogeneity that can make
the results of the pooled models unreliable. Theffments of random-effects logit models
are reported below. They largely confirm the presgidindings.

Table 2
Estimation results — random-effects logit models
Predictor Model 1 Model 2 Model 3
Constant —210.44* —20.41%** —14.43***
(-1.63) (-2.85) (-2.94)
Average consumer 1.06 0.21%




price index (1.00 (172
: -0.77 P —0.08**
Bank concentration (1.56) (92-23 (_2.86)
) 0.1# 0.01**
Bank credits to 1.72) ?1](-32)* (1.99)
deposits '
Bank private credit 0.19 0.05%* 0.05***
to GDP (1.00) 217) ©20
. . 1.54* ook 0.8***
Cost to income ratic (1.66) ggg (3.05)
Remittance inflows —-4.68 _0.48* -0.32
to GDP (-1.80) (_1.'78) (-1.89)
Monetary freedom 1.10
. (1.44)
index 0.10*
0.87* )
KOF _index @.77) (2.09)
. . -0.05**
Private credit bureal —?-:172 (£2.26)
coverage 140
2.51*
EDIS_dummy (1.74)
0.04**
Bank concentration? (212)
EDIS_dummy

Note: Z—values between brackets.

* Significance at 10 percent.

** Significance at 5 percent.

*** Significance at 1 percent.

Finally, I check the validity of the conclusionstained via logit analysis by
applying a binary classification tree algorithm. aig | keep in the analysis the
variables with not more than 25% of missing obsgoma and exclude GDP—related
indicators. No other prior filtering of the dataaigplied. The results can be visualized

as follows.

® ANOVA is redundant as reducing the dimension efdhata is embedded in the BCT algorithm.
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Node 1

Class =0
EDIS_dummy <= 0.50
Class Cases%

0 17887.7
1 2512.3
W = 203.00
N =203
——
I
<=0.50 | > 050
Node 2 Node 4
Class =0 Class = 1
Number of lifted companies <= 1.43 Private credit to GDP <= 43.34
Class Cases Class Cases%
0 11199. (o] 67 73.6
1 1 0. 1 24 26.4
W =112.0f W =91.00
N =112 N =91
| I
I I
I <=1.43 I > 1.43 I<: 43.34 I > 43.34
Terminal Node 3 Node 5 Node 6
Node 1 Class =0 Class =0 Class =1
Class =0 Credits to dgqposits ratio <= 96.13 |Population <= 135660376 Remittance inflows to GDP <= 3.41
Class Cases %0 ClassCases%o Class Cases% Class Cases %
o 99 100.p (o] 12 92 (o] 40 95.2 (0] 27 55.1
1 1 7. 1 2 4.8 1 22 449
W =13.00 W =42.00 W = 49.00
N =13 N =42 N =49
I I I
I I I
<=96.13 96.13 <= 125460376 >125660376 I<: 3.41 I > 3.41
Terminal Terminal Terminal Terminal Node 7 Terminal
Node 2 Node 3 Node 4 Node 5 Class = 1 Node 8
Class =0 Class =1 Class =0 Class =1 umber of listed companies <= 0.93 Class =0
Class Cases? Class CasesY Class Cases % Class Cases % Class Cases% Class Cases%
(o] 12 100.p o o] 0.4 o 36 100.0 o] 4 66.7 o 13 37.1 o 14 100.0
1 0 0409 1 1 _100.0 1 0 0.0 1 2 333 1 22 629 1 0 00
W =12.00 W =1.00 W = 36.00 W =6.00 W = 35.00 W =14.00
N=12 N=1 N =36 N =6 N = 35 N =14
I I I I — I
I<: 0.93 I> 0.93
Terminal Terminal
Node 6 Node 7
Class =1 Class = 0
Class Casegfo Class Cases?
o] 9 29 o] 4 100.0
1 22 71. 1 0 0.9
W = 31.00] W = 4.00
N =31 N =4
I I

Figure 1. BCT analysis results.

The BCT algorithm identifies the implementation thfe explicit deposit
insurance scheme as the first—order sample splittete 1). Mongolia was the only
country without the EDIS affected by the bankingist This crisis is related to a high
credits to deposits ratio (node 3 and terminal n®dehich totaled 99.6% one year
before the start of the crisis. The indicator retlethe adverse consequences of the
credit boom in Mongolia in the 2000s when its doticesredit to GDP quadrupled
while financial soundness of the banking systerhaich to desire (Rodolfo et. al
2013). The credit boom was fueled by high commoglitges as Mongolia is a typical
resource rich economy.

The second—order splitter is private credit to Glako. The threshold of the
indicator is 43.34%: for 22 countries that experazhbanking crises it was exceeded
(node 4 and 5). It could be offset by higher valaesemittance inflows to GDP if it
is over 3.41% (node 6 and 8). However, if this ¢bod doesn’t hold, a deeper stock
market (number of listed companies per 10k poputatiis associated with the
deterrence of banking crises (less than 0.93). l@ncontrary, if this indicator is
below the threshold, it increases the pronenesarttsithe crisis (node 6 and 7 and
terminal node 7).

There were two countries (Russia and Nigeria) thetd the crisis at a lower
private credit to GDP ratio. They are identifiedttwthe population size within the
framework of the BCT algorithm, which sheds littight on deeper causes of the
crises in these countries (node 5 and terminal rigderhis result along with the



special case of Mongolia emphasizes the importahspecific research of the crisis
anatomy in resource rich economies.

5. Concluding Remarks

The paper examines the causes of the 2007-20Ihatitsnal banking crises
using logit analysis and binary classification trakorithm. Though the two
methodologies conceptually differ, the results hawech in common. The major
determinants of the crises are related to excesseait depth (private credit to GDP
ratio) and low liquidity of the banking sector (dies to deposits ratio). Higher values
of remittance inflows to GDP diminish the susceiptipbto banking crises while
explicit deposit insurance schemes fuel them. Tlaesethe findings consistent with
both methodologies. Also, lower bank concentratdod higher cost to income ratios
are important pro—crisis factors. A higher levelemonomic liberalization tends to
make economies more vulnerable to banking crisegels

The findings of the paper are relevant to desigiicieht early warning
indicators of banking crises as well as to impréke regulation of the sector at
national and international levels, taking into acwothe lessons of the recent global
financial crisis.
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Appendix

Table A1
Country Start of crisis

Austria 2008
Belguim 2008
Denmark 2008
Germany 2008
Greece 2008
Iceland 2008
Ireland 2008

Kazakhstan 2008
Latvia 2008
Luxembourg 2008
Mongolia 2008

Netherlands 2008
Nigeria 2009
Spain 2008
Ukraine 2008
UK 2007
USA 2007
France 2008
Hungary 2008
ltaly 2008
Portugal 2008
Russia 2008
Slovenia 2008
Sweden 2008

Switzerland 2008

Source: Laeven and Valencia (2012).
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Descriptive Statistics and ANOVA results
Valid Mean Min Max Std.Dev ANOVA
Variable N : PrEie

5-bank asset concentration | 139 75.7 28 100.0 17.5 0.000
Average Consumer Price Index (2005=: 17¢ 112.¢ 91 258.% 14.€ 0.10¢
Average consumer price Index (annual % che

|__Bank accounts ner 1000 adults (commercial bankk-karvev | 67 8193 4 7293.¢ 1165.¢ 0.11¢
120 187 0 98.( 18.F 0.00(
9.t 22.¢ 3. 0.00¢

Bank capital to total assets ( 93 .
Bank concentration (© S oe5: 21 1000 207 o000 |
Bank credit to hank denaosits ( | 17¢  a9r 19 gR’RE | @gnc  aon |
Bank denosits ta GDP (¢ | 7%6¢ ~ m1¢ 5 B7R¢  RRE

- 93 4. 0 25.€ 4.5 0.03¢
I it to GDP (¢ .49 2 33REF  50C
Bank /-scor 18( 17.¢ -2 53.€ 9¢ 0.38¢
Boone indicatc 172 -0.1 -2 1€ 0.3 0.72¢
Central bank assets to GDP | 14€ 5.1 0 151.2 13.4 0.20¢
Consolidated foreign claims of BIS-reporting battk§&SDP (% 178 156.2 0 13766.0 1062.4 0.987
Corporate bonds to total bonds and notes outstarféls 44 38.7 0 96.7 24.¢ 0.01¢
Cost to income ratio (9 | 171 R4z 17 116f 154
Credit to government and state-owned enterpris@Dib (% 16¢ 8.€ 0 60.2 9.5 0.76(
December Consumper Price Index (2005= 17¢ 12343« 94 2188589. | 163574.. 0.68¢
mmhaﬂmssatsimdﬂnnsﬂﬂmmdmhamd.cmﬁ@han&assﬂs_'——————
| Denosit monev hank assets to GDP. | 171 ®A7 2 2’RE | ®ROC  ao0nC |
| Financial svstem denosits to GDP. | T 5 | 575¢ | B56E | 0000 |
Firms with line of credit to total firms (all firmg%) 11 26.5 4 67.2 18.5 n/z
GDP (Current USC | 194 285F+1° 2698028  1.40F+1:  1.15F+1: 000 |
I ant 2000 U! | 191 88A7: 98  OR397°  14445( 000 |
GDP per canita (current US | 194 14282t 18 1A92ARQ(  2RR71° | 000C |
GNI (Current USD C2.86F+1° 48174810 | 1.41F+1!  1.17F+11 0000 |
Gross portfolio debt liabilities to GDP (' 82 17.€ 0 2637 34.€ 0.00(
Gross portfolio eauity assets to GDP 84 16.1 0 248.% 36.¢ 0.00(
| Gross nortfolio eauitv liabilities to GDP (¢ 77 15.f Q 209.£ 32.¢ 0.04:
| Insurance company assets to GDP. 112 14.¢ 0 100.: 23.1 0.00¢
| International debt issues to GDP . 98 30.f 0 328.¢ 47.7 0.00(
Lending-deposit spread (' 137 7.€ 0 33.1 5.7 0.05¢
. Lerner inde 12¢ 0.2 Q 0.7 0.1 0.00:
Life insurance premium volume to GDP ( _ 78 3.1 0 315 4.8 0.00¢
16¢ 39.% 8 89.( 17.€ 0.21¢
| illi 2000 US| ——————I
Liauid liabilities to GDP_(% . B6¢ &  380F  46F | o0o00C |
Loans from non-resident banks (amounts outstandtm@DP (% 181 147.4 0 11570.1 909.8 0.896
- 49 12 0 8.€ 16 0.18¢
Mutual fund assets ta GDP ( 59 1222 0 5232.f 681 ¢ 0.14¢
Net interest marain (% a4
| Non-bank financial institutions assets to GDP 43 4705 0 201870 30752 0.790
Non-interest income to total income ( 16€ 40.C 11 195.2 20.1 0.30¢
Non-Life insurance premium volume to GDP. 78 2.1 0 8.¢ 1.4 0.00(
Number of listed companies per 10,000 pe 111 0.2 o 2.8 0.5 0.881
Offshore bank deposits to domestic bank deposi} 15¢ 159.¢ 0 14939.: 1200.: 0.531
Outstanding domestic private debt securities to G} 46 35.C 0 303.¢ 51.f 0.00:
Outstanding domestic public debt securities to G#f 50 34.C 3 157.2 24.5 0.67¢
Outstanding international private debt decurit@ SDP (% 64 26.2 0 305.¢ 47.2 0.00(
Outstanding international public debt securitieSDP (% 77 8.C 0 46.€ 9.5 0.37¢
[ 152 31 0 L2100 |
| Pension fund assefs to GDP 62 22.3¢ 0 128§ 31f 0.16¢
Percentage of foreign bank assets among total &ssgts (% 12¢ 38.2¢ 0 100.C 33. 0.00¢
Percentage of foreian banks among total bank: 13€ 41.71 0 100.C 27.¢ 0.06¢
Population. Tot: 202 3.26E+0° 9762 1.32E+0¢ 1.28E+0¢ 0.67¢
credit by deposit money banks and othemfifal institutions to GDP [y -7V
) -D¢ ) 87 83.1¢ 7 209.f 45 0.60:
Reaqulatory capital to risk-weighted assets 97 14.9( 8 35.C 4.4 0.001
Remittance inflows to GDP (¢ | 15 B2 a0 48F 77 000 |
Return on assets (¢ | 12 164 1 RE . 1c o000 |
i ___Return on_eauitv (9 i 1627 47 701 107 004 |
Small firms with line of credit to total small firsn(%' 11 20.2¢ 3 60.2 18.2 nle
Stock market capitalization to GDP _( 100 297.3: 1 22306 2224.% 0.60(
| Stock market total value traded to GDP_ ; 98 59.6¢ 0 754. 105.% 0.06¢
f 9 96 66.7¢ 0 2713 69. 0.00]
I¢ jies | 9 43 52.81 13 97.¢ 21.€ 0.06¢
Volatilitv of stock orice inde 82 22.4¢ 9 55.€ 9.7 0.43¢
OECD _dumm 017 0O 1 04  000C |
reaulat dumm 02 o 1Cc o0& o000 |
L ce (% of GI 167 -3.31 -45 39.7 13.5 0.45¢
Real i (9 147 5.5% -8 35¢ 6.7 0.13¢
i r e index (2005 = 94 102.6° a3 1262 72 0.71¢
GDP per capita arowth (annual 19z 4.3¢ -11 23.€ 4.4 0.58¢
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Table A3

\Variable

Correlations
Marked correlations are significant at p <.05000
N=91 (Casewise deletion of missing data)

Aver| Bar|Bank BalBank CogDepos Dep Fina GD GDF GD| Ove|Private Rem RetiRet{ OECregul mo| finf kof_| kag Credi Privat Publi| StrenEDIS

consujconc( to bidep( cred inc( bank ¢mong syst (Cui Cay cap cos| depos| inflojass{equi my| my of infcbureal regis legal

Index | (%) depa GDI| GDF rati( deposasset depq US| (Cor| (cur total| banks | GDF index (% of|cover index

chan bank g (%) GDF 200( US usl (%| finan to 6= adul to 10

centre institur
asset GDP

Average consumer price Index (annual % cff 1.0 -0. -0.. -0. -0 -0. -03 -0t -0t -0. -0« -0. -0.. -0.2 -0 05 04 -04 0.2 0¢ 0.z -0« -0 -0. -0. -0.: -0. -0.z -0.2 -0.1 -0.1 0.1
Bank concentration (%) -00 10 -0 -0. -0 01 -03 -0z -0.. -0« -0.; -0. -0. -0. -0.. 0.1 0.z -0.2 0.1 0.z 0. -0z -0 0.J-0. -0 O.C -0z -02 -01 -0.2 -04
Bank credit to bank deposits (%) -01 -0J 1.0 0C 04 -0. 03 04 -0 0C 02 0z 0C 00 02 -00 -0. 04 -0-0. -00 02 02 0J0:Z 03 0C 03 01 00 02 01
Bank deposits to GDP (%) -05 -0 0.0 1.( 08 0 03 09 1004 08 0.7 04 05 09 -0¢ -0. 08 -0. -0. -0 0.7 04 0E 0% 05 0.4 04 04 02 04 0.3
Bank private credit to GDP (%) -04 -0 04 0 10 0C 04/ 10 080% 08 0 05 03 08 -0¢ -0 09 -0 -0 -0 08 04 0. 0. 06 04 05 04 01 04 0.2
Cost to income ratio (%) -01 0.1 -0 0C 00 1.C -02 00 01 0C 01 01 0C 00 -0 01 0£ 00 0.0-0. -0 01 01 0J 0. -0007 01 01 00 0.0 O
Deposit money bank assets to deposit mond -0.3 -0.% 0.3 0. 04 -0. 10 04 .3 01 03 04 01 01 03 -0 -00 04 -00-0. -0 03 0.1 0. 02 04 0 02 01 -0 03 02
Deposit money bank assets to GDP (%) -05 -0.2 04 0¢ 10 OC 04 10 09 02 08 0£ 02 04 09 -07 -0 09 -0 -0. -0 08 04 0E 0t 06 04 04 04 01 04 0.3
Financial system deposits to GDP (%) -05 -0 -0.( 1. 08 01 03/ 09 10 04 08 0.7 04 05 09 -0¢ -0. 08 -0. -0. -0. 0.7 04 0E 0% 05 0.4 04 04 02 04 0.3
GDP (Current USD) -0.2 -0 0.0 04 03 0C 01 03 04 1C 05 0< 1C 09 04 -00 -0. 05 -0: -0. -0. 04 01 02 0.Z 01 02 03 03 00 02 02
GDP per Capita (Constant 2000 USD) -04 -0z 02 0 08 01 03 08 080f 10 1C 0 06 0.7 -0¢ -0. 08 -0. -0. -0 09 04 0.€ 0¢ 06 05 05 05 01 04 0.3
GDP per capita (current US$) -04 -0J 02 07 08 01 04/ 08 0704 10 1C 04 04 06 -0t -0. 08 -0. -0. -0, 09 05 0. 0.7 07 0.8 04 05 01 04 0.3
GNI (Current USD) -0.2 -0 0.0 04 03 0C 01 03 04 1C 05 0<4 1.C 09 04 -0 -0. 05 -0: -0. -0. 04 0.1 02 0.Z 01 02 03 03 00 02 02
Liquid liabilities in millions 2000 USD -0.3 -0 0.0 0t 03 0C 01 04 05 0¢ 06 0<4 0¢ 10 06 -0 -0. 06 -0Z -0. -0. 04 0.2 0: 0. 01 0z 03 03 00 02 02
Liquid liabilities to GDP (%) -05 -0z 0.2 0¢ 08 -0 03 09 0904 07 0. 04 0.6 08 -0. -0. -0, 06 03 0f 0< 04 0% 03 03 01 03 0.2
Net interest margin (% 05 0.1 -0 -0. -0.¢ 01 -0.3 -0.7 -0.¢ -0.! -0.¢ -0.| -0.0 -0.% -0.6/ 0.2 0f 0.1 -0.¢ -0.z-0. -0. -0 -0. -0.3 -04 -0.z -0.2 -0.7
Overhead costs to total assets (%) 04 0.2 -0 -0. -0¢ 0 -06 -0.7 -0.¢ -0.. -0.f -0. -0.. -0.2 -06 02 0f 0z -0t -0z -0. -0. -0« -0. -0.z -0.2 -0.1 -0.2 -0.7
Private credit by deposit money banksandd -0.4 -0 04 0. 09 0( 04 09 080t 08 0£& 0E 0.6 10 -0 -0. -0. 0.8 04 0f 0¢ 06 04 05 05 01 05 0.2
Remittance inflows to GDP (%) 02 01 -0 -0. -0.2 0. -0.3 -0.% -0 -0.. -0. -0. -0.. -0.z -0.3 10 0% -0. -04 -0.1 -0. -0. -0.: -0. -0.z -0.2 -0.1 -0.1 -0.(
Return on assets (%) 04 02 -0: -0. -0t -0, -03 -0t -0t -0. -0f -0. -0.. -0.7 -0.5 31 0t -04 -0z -0. -0. -0.. -0. -0.z -0.2 -0.1 -0.1 -0.1
Return on equity (%) 0.2 03 -0 -0. -0 -0. -01 -0 -0z -0.. -0.. -0. -0.. -0.c -0.: 0.1 0.z -0.1 -0.. 0f 1.C -0.3J 0.0 -0. 0.. 0.1 0.1 0.0 0.1 -0.c -0.1 -0
OECD_dummy -04 -0 02 07 08 01 03| 08 0704 09 0¢ 04 04 06 -0¢ -0. 08 -0« -0. -0 1.0 04 0L 0. 06 05 04 05 02 04 03
regulat_dummy -0.1 -0 02 04 04 03 01 04 04 01 04 0f 01 02 03 -0 -0. 04 -0.-0. OC 04 10 02 0« 04 02 04 04 01 02 03
monfr -0.7 0.1 01 0f 05 01 03 05 0502 06 0€ 02 03 05 -0{ -0. 05 -0:-0. -0, 05 0.3 1.(0¢ 03 0% 02 03 -0 03 0.1
finfr -04 -0J 02 0f 06 01 03 06 050z 06 07 0z 02 04 -00 -0. 06 -0 -0. 01 06 04 0.€ 1. 0.7 0.¢ 04 04 01 0.5 0.2
kof_index -0.2 -0.( 03 0f 06 -0. 04 06 0501 06 03 01 01 04 -0! -0. 06 -0. -0. 01 06 04 0.2 0.7 1.0 0.7 05 04 2 04 O
kaopen -02 00 000< 04 01 00 04 04 0z 05 0%t 0z 02 03 -0 -0. 04 -0-0. 0 05 0.3 0.2 0¢ 07 1.C 04 04 02 02 O
Credit depth of information index (O=lowto§ -0.2 -0.2 0.3 04 05 0. 02 04 0402 05 04 0.2 0.3 .3 -0.0 -0 05 -0 -0. 0C 04 04 0Z 0.« 05 04 10 07 03 02 02
Private credit bureau coverage (% of adultsy -0.2 -0.z 0.1 0.4 04 0J 01 04 04 0Z2 05 0f 0 03 03 -0« -0. 05 -0Z-0. 01 05 04 02 0« 04 0«4 07 10 00 03 01
Public credit registry coverage (% of adults)| -0.1 -0.J 0.0 0.z 0.1 0 -00 01 0.20C 01 0J 0C 00 01 -0 -0. 01 -0 -0. -0. 02 01 -0. 0. 0.2 0z 03 00 10 -0.2 O.
Strength of legal rights index (O=weak to 10{ -0.1 -0.z 0.2 0.4 04 0( 03 04 040z 04 0<4 0z 02 03 -0: -0. 05 -0. -0. -0. 04 02 02 0! 04 0z 02 03 -0z 10 02
EDIS_dummy 01 -0« 0.1 0. 02 0C 02 03 .3 0z 03 0% 0z 02 02 -0 -0 02 -0(-0. -0. 03 03 0310: 0307 02 01 02 02 10
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