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Depositor Discipline and Bank Risk-Taking Behavior:
Evidence From the South-East Asian Financial Crises

M. Kabir Hassan and M. Ershad Hussain

1. Introduction

In the wake of successful regulatory changes in the developed countries',
many developing countries started to liberalize their financial sectors in the 1990s.
One of the major elements of such liberalization was the reform of the financial
sector” with the twin objectives of increasing efficiency of the commercial banks and
ensuring the soundness of the financial sector where commercial banks, public or
private, play a major role. It was believed that such improvement in the banking
sector would foster economic growth via efficient allocation of scarce capital, both

domestic and foreign in the host countries.

In spite of its success the liberalization policies now face a backlash in
several developing countries. Critics present the cases of international financial
Crises (Mexican Crises in 1995 and Asian Crises of 1997) and domestic Crises
(Japan in late 1990s, Turkey during early 2000s) in support of their views. The
argument is about the timing, pace and the ways such policies were implemented.
These have renewed the profession’s interest on the issues of ‘competition and

stability’ in the banking sector.

"n the European Union the major regulations that opened up ways for changes in the banking sector
is the Second Banking Coordination Directive of European Union allowing the Single Banking
License in 1991. For 10 OECD countries, the Basel I Accord of 1988 initiated a change towards
stricter capital requirements for parts of banks. In the USA, several regulations were implemented
during the 1990s starting with the Basel I Accord, followed by the FDIC Improvement Act (FDICIA)
of 1991 (emphasis on adequate capitalization of banks and allowing special privileges, or eligible
operations, for banks deemed to be well-capitalized), Riegle-Neal Act of 1994 (allowed interstate
banking), and the Financial Sector Modernization Act of 1999 (allowed banks to enter insurance, real
estate and security related activities).

? Often such financial sector reforms were implemented as part of larger packages of program,
popularly known as SAP (Structural Adjustment Policies) sponsored by multinational development
agencies, namely the World Bank and the International Monetary Fund. Major elements of such
financial sector reform package included but were not limited to the following: i) interest rate
liberalization; ii) allowing entry of foreign banks; iii) privatization of government owned banks; and
iv) abolishing government directed credit to preferred sectors etc. In short, the main objective of such
reform programs was to put an end to financial repression.



One consequence of liberalization and privatization of the banking sector in
the developing countries was that it increased competition in the banking sector of
the host countries as documented by IMF, 1998 and several other studies’. Studies on
the effect of competition on the financial sector, especially banks, have attracted
wide-spread attention in recent years. Most of these studies deal with the impact of
competition in banking sector on 1) economic growth; ii) performance of banks; iii)
efficiency change of banks; iv) adoption of modern technology by banks; v) stability
of commercial banks; vi) the access of firms and households to financial services and
external financing; vii) cost of financial intermediation®; and vii) changes in the risk-
taking behavior of banks. In the present paper we focus on the last topic by studying
two of the major factors of risk- taking behavior: depositor discipline and degree of

competition.

Until recently, most of the literature in this field has concentrated on the
determinants of financial or bank Crises (viz. Calomiris, 1990; de la Caudra and
Valdes, 1992; Kaminksy and Rienhart, 1996; McKinnon and Pill, 1996; Demirguc-
Kunt and Detragiache, 1998, 2005), where incentives that lead banks to take on more
risk took a back stage. However, our approach to studying the problem studies the
changes in risk incentive directly and is relatively new. Following Gruben et al.
(1997, 1998, and 2003) we examine the shifts in bank risk and factors that make such

activity more attractive directly.

Gruben et al (1999) pointed out that two major factors that cause banking
panic are: lack of market (depositor) discipline and financial liberalization.
Demirguc-Kunt (19981, 1998b, 2005) and Kaminsky and Reinhart (1996) found
evidence indicating that risk-taking activities of banks increase in the wake of
liberalization, especially in countries where financial institutions are

underdeveloped, law enforcement is weak and regulatory supervision is inadequate,

3 Klaus et al (1997)
* Demirguc-Kunt et al ( 2005)



which is more likely in the developing countries. In developing countries, such
liberalization often results in increased opportunities for excessive risk-taking and

fraud.

Demirguc-Kunt (1998a, 1998b, and 2000a) found evidence that risk-taking
activities of banks also increase due to the moral hazard problem created by deposit
insurance. This shows that explicit deposit insurance reduces depositor discipline,
which increases moral hazard. Thus two factors directly related to stability of banks

are market discipline and financial liberalization.

Apart from the recent increase in bank crises and the resultant academic
interest, in June, 2004’ the Basel Committee and the OECD countries finalized Basel
II. It is expected that before long this will become the internationally accepted
standard of bank supervision and regulation, just like its predecessor Basel I, which
is at different phases of implementation in over 100 countries around the world. The
primary focus of Basel II is risk measurement and risk management®, making the
changes in risk behavior of banks in response to policy changes more important than
before. At the same time, the Committee also decided that “market discipline” be
made one of the three pillars, on which future financial regulation should be based,
because such discipline imposes strong incentives for banks to conduct their business
in a safe, sound, and efficient manner and also to hold adequate capital’. All this is
expected to reduce the risk of a bank portfolio®. However, as pointed out, there is
little empirical evidence on this issue, and hence this paper makes an attempt to

cover that gap.

Despite strong interest and rapid progress in research on some issues,

research on developing and emerging market countries remain incomplete, with the

> Web-site of Basel Committee on Bank Supervision.

® Inaugural address by Nicholas, C Pan, Superintendent, Office of the Superintendent of Financial
Institutions, Canada, Chairman of the Basel Accord Implementation Group, February, 2005.

7 According to the June, 2004 declarations of Basel Il Accord, the three pillars include (i) risk-
weighted capital ratios; (ii) supervisory oversight; and (iii) market discipline.

8 Ghosh, Saibal and Abhiman Das, Econ-Papers, 2004.



exception of studies of some countries during and following Crises, including of
Argentina(1995), Canada(1984-86), Mexico(1995), Singapore(1997-99),
Norway(1987-89), and Texas Savings and Loan Associations(1984-90). Kaminsky
and Reinhart (1999) referred to the South American financial problem during 1995
and to the Asian Crises during 1997 as Twin Crises. Countries involved in these
crises face exchange rate and banking problems simultaneously. In the present paper,
we expand the existing literature for South Asian countries to include South Korea,

Philippines, Thailand, Malaysia, and Indonesia.

Following Introduction in Section one, Section two presents a literature
review. Section three discusses models, section four provides analysis and empirical

results, and section four concludes.

2. Literature Review

Gruben and McComb (2003) apply the Breshnahan-Shaffer methodology to
the Mexican banking sector during the mid-nineties and finds that the Mexican
banking system was “super-competitive”, that is, marginal prices were set below
marginal costs. This was called super-competition where banks are taking risks to
capture a larger share of the market today so that tomorrow they can reap the benefits

of such hostile expansion.

Gruben et al (1998) study Argentina, Mexico and Canada. They find that
lending risk (measured as super-competition stage of banks) increases significantly
in the aftermath of liberalization in countries where market discipline is weak.
Gruben et al. ( 2003) study six countries ( Argentina, Canada, Mexico, Norway,
Singapore and Texas, USA) and find evidence that the measure of bank risk
increases significantly in the aftermath of liberalization, but only where depositors
fail to discipline banks and also that market discipline and bank risk were

persistently inversely related.



As aresult, we attempt to find answers to the following three important
questions: (1) does risky lending occur prior to bank Crises; and (2) does lack of
market discipline encourage risky lending; and (3) what is the relationship between
depositor discipline and bank risk taking behavior. We follow the Breshnan(1982)-
Shaffer(1989)-Gruben(1999) framework. We intend to extend the study for five
South Asian Countries, including Malaysia, Indonesia, Korea, Philippines and
Thailand during the Asian Crises period of 1997. We focus directly on the changes

immediately before and after financial Crises.

1.3 Analysis

Following Gruben et al (2003a,b), we test the existence of depositor
discipline: do the depositors punish banks by withdrawing deposits when asset
quality declines. If so, then the growth rate of deposits (RTDEPGROW) should be
negatively related with asset quality (ASSETQUALITY). We set up the following

model for this, where the coefficient 6, should be negative:

RTDEPGROW, =6, - 6,ASSETQUALITY, - 6,EQTA, - 6,LTA,
T [0 T (1)

The proxies for ASSETQUALITY included here are (i) Ratio of Loan Loss
Reserve to Gross Loan (LLRG); (ii) Ratio of Loan Loss Provision to Net Internal
Reserve (LLLP); (iii) Loan Loss Reserve to Impaired Loan (LLRL); and (iv)
Impaired Loan to Gross Loan (ILGL). These variables are used one after another in
equation (1) and so the regression is run four times. If depositor discipline exists,
then all of these variables should be negatively related with the dependent variable.
Appendix A presents the expected signs on this and all subsequent models (equation

9,10and 11).



Equation (1) includes three control variables: EQTA: the ratio of equity
capital to total assets. LTA: Log of total assets; and TDTL: a deposit configuration
variable. Signs of the coefficients of EQTA and TDTL are ambiguous and should be
empirically examined. If depositors prefer an adequately capitalized bank to an
undercapitalized bank to the extent that they withdraw their fund from the
undercapitalized to the adequately capitalized bank, then the EQTA variable will
have a positive relationship with deposit growth. But this needs to be found
empirically. Similar implication holds for TDTL. But for LTA, the Log of total
assets ‘too big to fail” hypothesis implies that bigger banks should be able to attract

more deposit due to higher confidence of the depositors.

In the next step, we construct the index of competition using the simultaneous
equation model that Shaffer (1989, 1993, and 1995) introduced. The model tests
market power of a commercial banking system by estimating an index of market
power (A) and then identifying breaks in competitiveness by applying a dummy
variable. To test if the degree of competition has increased following liberalization,
that is, whether there is a difference before and after, the dummy variable is set to

change value from “zero” to “one” after liberalization.

The index of market power (A) captures the difference between firm’s
perceived marginal revenue schedule and the firm’s demand schedule. Under
competitive conditions, marginal cost can be set equal to perceived marginal
revenue. If the firm’s perceived marginal revenue schedule and the firm’s demand
schedule are identical, then setting marginal cost equal to perceived marginal
revenue is the same as setting marginal cost equal to demand price, which is the
condition of perfect competition. But if firms act in collusion, such as, duopoly or to
the extreme monopoly, then they set marginal cost equal to perceived marginal

revenue that corresponds to the industry’s marginal revenue curve.

A demand function for commercial bank services is written as follows:



Q=D(P,Y,0) Eerrmrrerrerreerrrererereei 2)

Where Q is quantity, P is price, Y is a vector of exogenous variables, a is a vector of

demand equation parameters to be estimated, € is a random error term.

Actual (as distinguish from perceived) marginal revenue’ is:

MR =P - N(Q,Y,0)ereeeeermmerrerecrrmrneeee 3)

=P+Q/(3Q/P)

The function h(Q,Y,a) is the inverse of the semi-elasticity of demandlo,

andh(*): 0. Firm’s perceived marginal revenue is:

MR® =P+ A0(Q,Y, @).ceoooeccccrrrrrrr (4)

Where A is a new parameter to be estimated, 0¢ A< 1.Here, A measures the degree to
which firms recognize the distinction between demand and marginal revenue
functions.

Let ¢(Q, W, B) be the average firm’s marginal cost function, where W is a vector of
exogenous supply side variables and B is a vector of supply side parameters to be
estimated. Maximizing firms will set perceived marginal revenue equal to marginal

cost, or where n is a random error term.
) TR=PQ=ITR/—MR- Pa/Q Qa/Q—P+Qa/Q
""" MR=P+Q/(0Q/dP)=P+ 1 BQ
( /Py *'a*P Q
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P=c(Q.W,5)- Ah(Q.Y,a)- 7 . (5)

If firms act as price takers so that they do not perceive a difference between their
marginal revenue functions and demand function, then A=0. If firms act as a joint
monopoly (A=1), clearly perceiving a difference between their demand and marginal
revenue functions, they set output where marginal cost equals marginal revenue.
Intermediate values of A correspond to other oligopoly solution concepts. A Cournot

equilibrium is suggested when A = 1/n.

To estimate A, it is necessary to estimate simultaneously specifications of both (2)
and (5), treating P and Q as endogenous variables. The demand function (2) is

specified as:

Q=a,-0,P-0,Y-0,PZ-0,Z2-aPY-aYZ- €..ccccccvcecen.cc..... (6)

Where Q is output quantity, P is output price, Y is a measure of macroeconomic
activity,

assumed to be an exogenous variable, and Z is the price of a substitute for bank
output,

also assumed to be exogenous. The interaction terms, the products PZ, PY and YZ,
are

necessary to permit rotation of the demand curve as required to identify A.

Following the model of Shaffer (1993), a translog cost function is used to estimate
the

average commercial bank’s cost function as follows:

nC=ypg+y1mQ+yy(In Q)2+ y3InWj+y4InWp +y5In(Wj)2/2+ yg In(Wp)2 /2

+77an11nW2+7/81nQ1nW1+791nQ1nW2 ....... ( 7)



Where C is total cost, Wi and W2 are exogenous input prices, as explained below.

Equation (7) gives rise to the following marginal cost function, c¢(Q,W.,[3)
MC:(C/Q)(ﬁl— ,62an— ﬁ3an1— ﬁ4an2)— T e (8)

Therefore, equation (5) is specified as follows

P=-1Q/a,- a3Z- agY)- (C/Q)f, - fyInQ- fyInW, - S, InW,)- £

Based on this equation, in the first step, the value of —A represents a typical bank’s
percentage deviation of output from competitive level. This —A is smaller than zero
implies that output is below the competitive levels. If A is zero it implies that output
is at the competitive level. And —A larger than zero implies that output exceeds that
of competitive levels. This is called “super-competition”. This means that banks are

operating at a point where marginal cost is larger than perceived marginal benefit.

However, equation (9) is not configured to facilitate analysis of breaks in

bank behavior. To allow for breaks, we rely on the following specification of (6):

P=-Q/(0,- a;Z- a5Y)- (C/Q)(f,~ f Q- fi3InW, - /i, InW,)
(10)
—,BSDQ/(a1+a3Z+a5Y)+§

Where D is a dummy variable to be more fully explained below and ¢ is a
random error term. The system of equation represented by (6) and (10) is then

estimated simultaneously with 3SLS.

The difference of competition between the two periods, if reflected in the

coefficient on the dummy variable g 5 . Before the liberalization date the index of
market power will be A, but afterwards it will be A+ g5 . Thus g5 shows the

difference between the levels of competition between the two periods. If we find that



the value of 55 is negative and large, that will imply that banks significantly

increased the riskiness of its behavior after liberalization or privatization. Appendix

A presents the signs on these equations (9 and 10).

As we have already pointed out, Gruben et al. (2003) examined the
relationship between depositor discipline and the structural break in the direction of
super-competitiveness with the help of graphical representations. In the first
representation, t-statistics associated with the past-due-loans-to-total-assets''
(indicator of depositor discipline) ratio were plotted on the horizontal axis against the

index of competition (coefficient f; in equation 10) on the vertical axis. In the next

graph, t-statistics associated with the past-due-loans-to-total-assets ratio'” were
plotted on the horizontal axis against the t-statistics of the same index of competition

(coefficient f, in equation 10).

The Panzer and Rosse (1982, 1987) (henceforth PR) approach is used to
assess the competitive nature of banking industries starting from 1998. The PR H-
statistic, which will be our index of competition, is calculated from reduced form
bank revenue equations. It measures the sum of the elasticities of the total revenue of
the banks with respect to the bank’s input prices. The PR H-statistic is adopted from
Claessens et al. (2003) and its values and interpretations are presented in Table A

below®.

Table A: PR H-statistics

Value of PR H-statistics Decision
H<0 Monopoly
H=1 Perfect Competition
O<H<1 Monopolistic Competition

" This t-statistics was multiplied by negative one.

12 This t-statistics was multiplied by negative one.

1 These values and interpretation assume that the tests are undertaken on observations that are in
long-run equilibrium.



Again in line with Claessens et al. (2003), the following reduced-form
revenue equation is estimated on pooled samples for each country to derive the H-

statistics

In(P,)=a - ﬁl ln(\Nl,it)' ﬁz ln(\Nz,it)' :63 ln(\N3,it) 1

PR LTA A 0 LT\ A0 TR T L B (11

Here, P, is the ratio of gross interest revenue to total assets (proxy for output
price of loans), W, ;; is the ratio of interest expense to total deposits and money
market funding ( proxy for input price of deposits), W, ;; is the ratio of personnel
expense to total assets ( proxy for input price of labor), W, ; is the ratio of other

operating and administrative expense to total assets ( proxy for input price of
equipment / fixed capital). The subscript i and t denote banks and year, respectively.

Three control variables are also included in the modelY, ,, which is the ratio

Jit?
of equity to total assets. Y, ; is the ratio of net loans to total assets. Y, is the

logarithm of total assets ( to control for potential size effect). Natural logarithm of

each variables is taken.

The model is estimated using different techniques: (i) bank specific intercept
with fixed effect; (ii) random effect; (iii) between effect; and (iv) OLS on pooled
data. Also we run the regressions across countries and across years.

All data for bank specific variables come from Bank Scope CD, 2005. All

macro-economic variables come from World Development Indicators, 2005.

4. Empirical Results

We present the summary statistics in Table 1 of the Data Appendix. Panel a

presents summary statistics for variables used in the Gruben (2003) model. The

10



sample period covers 1992-2004. We test for a break in competitive behavior
between 1992-1995 and 1996-2004. Source of data are given in Table 1 of
Appendix.

On the other hand, panel b of Table 1 presents summary statistics for the
variables used in the depositor discipline regressions for the period 1996-2004. Table

2 presents similar panels for the correlation between variables.

Table 3 presents OLS regression results for equation 1. The equation tests for
the existence of depositor discipline in the selected five South Asian countries to see
if the depositors withdraw their deposits when asset quality of banks declines. For
this part we alternatively tested with three different dependent variables: (i) deposit
growth rate; (ii) total deposit; and (iii) total deposit divided by total assets. We
present only the last one and the others are available on request. On the other hand,
we also tested with four alternative definitions of asset quality: namely (i) ratio of
loan loss reserve to gross loan (LLRG) presented in panel a; (ii) ratio of loan loss
provision to net internal reserve (LLLP) — panel b; (iii) ratio of impaired loan to
gross loan (ILGL) - panel c; and (iv) ratio of loan loss reserve to impaired loan
(LLRL) — panel d. In total, four sets of regressions were run on equation 1 for each

of the five countries.

Overall, we found that the state of depositor discipline was very weak. Most
of the asset quality proxies had insignificant coefficients, and even when they were
significant, the coefficients were very low / close to zero, indicating the impact if
very small. As a result, we conclude that total deposits scaled by total assets are
probably not related to changes in asset quality. Given the role of government
guarantees, this is hardly surprising. This can be supported by the recent findings of
Mondschean et al (1998) in the case of Poland. These authors find that use of explicit
deposit guarantees starting in late 1994 has removed the use of market discipline as a
check on these banks behavior. Before the deposit guarantee program depositors

extracted a price of risk, but after the program was initiated that stopped.

11



Table 4 presents estimates based on simultaneous estimation of Shaffer
Model given in equations 6 and 10. None of the lambda coefficients in the five
countries are significant. This implies that the coefficient is statistically equal to
zero, indicating perfect competition. The evidence is in line with Gruben et al. (1997,
1998, 2003) papers. Similarly, beta five coefficients are all insignificant indicating to

a no change in competitive behavior of banks before and after 1996.

In Table 5, we combine the index of competition from Table 4 (panel a), with
the index of depositor discipline (panel b — coefficient of proxy for asset quality) in
Table 3 in order to test the link between the two. Several alternative plots are tested
but results do not show any definite relationship between the two indexes. As a
result, we do not find evidence suggested by Gruben et al (2003) that these were
inversely related. Therefore, we fail to establish that in the absence or in the presence
of weak depositor discipline, banks tend to take higher risks as those papers

concluded.

Table 6, shows the results for the PR-methodology (H-statistics) across
countries and across years. Value of the H-statistics (between zero and one) shows

evidence of collusion among banks in the different countries.

Table 7, shows the value of H-statistics for each country between 1996-2004,
across different estimation techniques. Parameters estimated with OLS are smallest,
whereas those estimated with Fixed Effect are the highest. But random effect results
are in the middle. But all these values are less than one, which is again indication of

collusive behavior in the banking sector of these countries.

5. Conclusions

The present study provides evidence on the behavior of banks with respect to risk
taking and strength of depositor discipline within the context of South East Asian Crises of
1997. The results are in line with that of Gurben (1998, 2003) and other studies. Even in the

after-math of Asian Crises, the strength of depositor discipline (tested as a negative

12



relationship between depositor discipline and assets quality) was absent. Depositors as a
group did not withdraw deposits from banks in reaction to a decline in their asset quality.
This also highlights the importance of the need to improve measures that strengthen
depositor discipline, such as, the measures put forward in Basel II. Timely and accurate
dissemination of information can go a long way to solve these problems. Overall, any
measure that enhances transparency and accountability of the decision making of banks is

welcome. These are some of the objectives of Basel II.

For the test of a break in the competitive behavior of banks before and after 1996,
we find no change in banks’ risk-taking behavior before and after the crisis. Also the index
has a value of zero, implying competitive behavior of banks in these countries. This to is in
line with Gruben et al. (1998, 2003). However, use of PR-methodology to measure bank
competitive behavior indicates the monopolistic competition and not perfect competition

exists in these markets.

However, we did not find a consistent link between depositor discipline and bank
risk taking, which can be explained by the weak state of depositor discipline. At least until
today depositor discipline has not grown strong enough to affect banks risk-taking behavior.

More needs to be done to make depositor discipline effective.

13



Data Appendix

Table 1: Summary Statistics
Panel a: Shaffer (1993) Model (1992-2004)

Total Equity Total Assets Total Deposits
Mean 646058.43 7379065.01 5266561.11
Standard Error 25500.37 296119.35 210790.18
Count 3189 3293 3184
Interest Income Personnel Expenditure Interest Expense
Mean 504155.48 53167.15 368801.13
Standard Error 19751.19 2386.73 14935.11
Count 3163 2878 3103
Total Liability Domestic Interest Rate Gross Domestic Product
Mean 6905545.19 8.99 189556512157.73
Standard Error 280954.99 0.08 2110472705
Count 3293 5909 5909
Panel b: Depositor Discipline Model (1996-2004)
Loan Loss Loan Loss
Total Assets Total Deposits Reserve to Gross | Provision to Net
Loan Interest Reserve
Mean 8106025.67 6152171.87 8.50 17414547.49
Standard Error 345885.36 259475.49 0.23 3979779.27
Count 2760 2684 2467 2341
Loan Loss Impaired Loan t
Reserve to paired Loan to Total Liability Total Equity
. Gross Loan
Impaired Loan
Mean 39812951.70 11.31 7582091.67 515129.79
Standard Error 6867921.15 0.37 327915.60 22508.67
Count 1780 1811 2760 2760

14




Table 2: Correlation Matrix

Panel a: Shaffer (1993) Model (1992-2004)

Interest Domestic Gross

Total Total Total Interest Personnel | Expendit Total Interest Domestic
Equity Assets Deposits Income Income ure Liability Rate Product

Total Equity 1.00

Total Assets 0.85 1.00

Total

Deposits 0.84 0.96 1.00

Interest

Income 0.93 0.90 0.92 1.00

Personnel

Income 0.82 0.91 0.93 0.87 1.00

Interest

Expenditure 0.93 0.83 0.85 0.96 0.75 1.00

Total

Liability 0.85 0.99 0.96 0.91 0.91 0.83 1.00

Domestic

Interest Rate -0.05 -0.14 -0.16 -0.10 -0.14 -0.06 -0.13 1.00

Gross

Domestic

Product 0.55 0.53 0.50 0.52 0.57 0.52 0.53 -0.04 1.00
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Panel b: Depositor Discipline Model (1996-2004)

Loan Loan Loss
Loss Provision | Loan Loss | Impaired
Reserve to Net Reserve to Loan to
Total Total to Gross Internal Impaired Gross Total Total
Assets | Deposits Loan Reserve Loan Loan Liabilities Equity
Total Assets
1.00
Total Deposits
0.97 1.00
Loan Loss Reserve to
Gross Loan -0.13 -0.12 1.00
Loan Loss Provision to
Net Internal Reserve -0.02 -0.02 0.10 1.00
Loan Loss Reserve to
Impaired Loan -0.05 -0.05 0.23 0.04 1.00
Impaired Loan to Gross
Loan -0.10 -0.09 0.51 0.10 -0.13 1.00
Total Liabilities 1.00 0.97 -0.12 -0.02 -0.05 -0.10 1.00
Total Equity 0.80 0.75 -0.16 -0.05 -0.05 -0.13 0.77 1.00
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Table 3: Depositor Discipline (1996-2004)

Estimate | P-value | Estimate | P-value | Estimate | P-value | Estimate | P-value | Estimate | P-value
Indonesia Korea Malaysia Philippines Thailand
Panel a: Asset Quality Proxy: Loan Loss Reserve to Gross Loan Ratio ( LLRG)
LLRG
0.01 0.57 0.01 0.00%** 0.01 0.00%** 0.01 0.53 0.01 0.15
LTA
0.01 0.02** 0.01 0.00%** 0.01 0.81 0.01 0.00*** 0.01 0.02**
EQTA
-0.67 0.00%** -0.34 0.00%** -0.73 0.00%** -0.57 0.00*** -0.64 0.00%**
TDTL
0.91 0.00%** 0.90 0.00%** 0.62 0.00%** 0.79 0.00%** 0.84 0.00%**
_cons
0.01 0.47 -0.02 0.57 0.33 0.00%** -0.04 0.18 0.06 0.01%**
Panel b: Asset Quality Proxy: Loan Loss Provision to Net Internal Reserve ( LLRP)
LLRP
0.01 0.97 0.01 0.55 0.01 0.75 0.01 0.74 0.01 0.30
LTA
0.01 0.00*** 0.01 0.00%** 0.01 0.46 0.01 0.01%** 0.01 0.00***
EQTA
-0.63 0.00%** -0.41 0.00%** -0.71 0.00%** -0.71 0.00*** -0.58 0.00%**
TDTL
0.90 0.00%** 0.86 0.00%** 0.67 0.00%** 0.70 0.00%** 0.84 0.00%**
_cons 0.00 0.99 -0.01 0.83 0.27 0.00%** 0.19 0.00%** 0.04 0.18
Panel c: Asset Quality Proxy: Impaired Loan to Gross Loan (ILGL)
ILGL
0.01 0.41 0.01 0.00%** 0.01 0.02** 0.01 0.46 0.01 0.26
LTA
0.01 0.14 0.01 0.16 0.01 0.61 0.01 0.00*** 0.01 0.65
EQTA
-0.71 0.00*** -0.74 0.00*** -0.73 0.00%** -0.66 0.00*** -0.82 0.00***
TDTL
0.93 0.00%** 0.92 0.00%** 0.67 0.00%** 0.73 0.00%** 0.90 0.00%**
_cons 0.01 0.76 0.08 0.00%** 0.29 0.00%** 0.11 0.00%** 0.08 0.00%**
Panel d: Asset Quality Proxy: Loan Loss Reserve to Impaired Loan ( LLRL)
LLRL
0.01 0.75 0.01 0.00%** 0.01 0.06* 0.01 0.52 0.01 0.96
LTA
0.01 0.22 0.01 0.00%** 0.01 0.73 0.01 0.01%** 0.01 0.57
EQTA
-0.72 0.00*** -0.67 0.00*** -0.75 0.00%** -0.81 0.00*** -0.83 0.00***
TDTL
0.93 0.00%** 0.93 0.00%** 0.71 0.00%** 0.81 0.00*** 0.90 0.00%**
_cons 0.01 0.59 0.09 0.00%** 0.24 0.00%** 0.12 0.00%** 0.08 0.00%**

Note: In the table we present the estimates of equation 1.1 (reproduced below). Focus is on the
coefficients of the proxies for asset quality. If the coefficients are significant and negative we have
evidence of depositor discipline. On the other hand, if they are not then we do not have evidence.

RTDEPGROW, =6, - 6,ASSETQUALITY, - 6,EQTA, - 6,LTA, - 6,TDTL, - &,...

In the above, table we do not get evidence.
“¥E% significant at the .01 percent level; “**’ significant at the .05 percent level; and “*’ significant at
the .10 percent level.
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Table 4: Shaffer Model (3SLS)

Indonesia Korea Malaysia
Estimate P-value Estimate P-value Estimate P-value
Parameter
A0 3663300000.0 41352400000. 3695140000.0
0 0.43 00 0.46 0 0.18
Al 21201800000. 39911400000 7062300000.0
00 0.38 0.00 0.49 0 0.46
A2
-0.02 0.44 0.07 0.45 0.04 0.18
A3 9495410000.0 -
104493000.00 0.38 0 0.49 401842000.00 0.87
A4 2530900000.0
-87230300.00 0.53 0 0.43 856990000.00 0.13
A5
0.11 0.38 -0.62 0.49 0.09 0.42
A6
0.00 0.55 0.00 0.40 -0.01 0.15
LAMBDA
0.01 0.73 0.01 0.73 0.01 0.86
Bl
-21.01 0.72 -9.97 0.42 -2.18 0.00%***
B2
-9.35 0.72 -1.18 0.41 0.25 0.00%***
B3
-0.38 0.91 -2.78 0.42 0.07 0.00%***
B4
-7.82 0.69 -0.41 0.41 -0.02 0.49
B5
0.00 0.75 0.00 0.38 0.00 0.83

Note: As mentioned in the text, LAMBDA (equation 1.10) is the index of competition adopted from
Gruben et al (1997, 1998, and 2003). Beta five (last row) is the dummy variable to test the structural
break at 1996, where it takes a value of 0 before that year and 1 afterwards.

Q=a,-a,P-0,Y-0,PZ-0,Z-aPY-aYZ- €.cccccccuveuvecnn, (6)
P=-AQ/(a,- 0,Z- aY)- (C/Q)/,- p,InQ- f,InW,- f,InW,)- f,DQ/(a,- a,Z- aY)- &......

“k**> significant at the .01 percent level; “**’ significant at the .05 percent level; and “*’ significant at
the .10 percent level.
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Table 4: Shaffer Model (3SLS)

Philippines Thailand
Parameter Estimate P-value Estimate P-value
A0
2737210000.00 0.68 -2477920000.00 0.28
Al
-14061400000.00 0.70 32912800000.00 0.36
A2
-0.04 0.68 0.02 0.29
A3
50367700.00 0.72 -13602900.00 0.98
A4
-187742000.00 0.67 -77500800.00 0.72
A5
0.19 0.72 -0.27 0.37
A6
0.00 0.67 0.00 0.66
LAMBDA
0.01 0.70 0.00 0.61
Bl
1.10 0.00%** -5.37 0.00%**
B2
-0.27 0.00%** -2.38 0.00%**
B3
-0.47 0.00%** -1.10 0.00%**
B4
0.24 0.01*** -1.13 0.00%**
B5
0.00 0.70 0.00 0.57

“#F* significant at the .

the .10 percent level.

01 percent level; “**’ significant at the .05 percent level; and ‘*’ significant at
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Table 5: Index of Competition and Index of Depositor Discipline Combined (1996-2004)

Indonesia Korea Malaysia Philippines Thailand

Panel a: Index of Competition

BETA FIVE
-3SLS 01 .01 .01 01 01

Panel b: Index of Depositor Discipline

Loan Loss
Reserve to
Gross Loan .01 01 01 .01 01

Loan Loss
Provision to
Net Internal

Reserve .01 01 .01 .01 .01
Impaired

Loan to Gross

Loan 01 .01 .01 .01 .01

Loan Loss
Reserve to
Impaired

Loan .01 .01 .01 .01 .01
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Table 6: H-Statistics by Year: Based On OLS on Pooled Data

Indonesia Korea Malaysia Philippines Thailand
1996 0.528172 0.26573 0.486995 0.654482 0.602894
1997 0.635845 -0.03035 0.411681 0.482115 0.515969
1998 0.510343 0.267491 0.316997 0.552204 -0.07948
1999 0.366977 0.122206 0.499227 0.303658 0.105174
2000 0.134637 0.100838 0.697793 0.266163 0.287981
2001 0.176368 -0.01734 0.265414 0.059796 0.579978
2002 0.444437 0.064629 0.609935 0.387675 0.934896
2003 0.407129 0.267886 0.211135 0.368492 1.414202
2004 NA 0.231417 -1.49969 0.602894 0.824391

Note: This is the estimate of H-statistics given in equation 1.11.
In(P)=a - p In(W, ;) - b, In(W, ;) - b InW;, ) - 7, In(Y ;) - 7, In(Y, ;) - 75 In(Y5;) - €. arn

Here, the dependent variable P, is the ratio of gross interest revenue to total assets (proxy for output
price of loans). The independent variables are: leit is the ratio of interest expense to total deposits

and money market funding (proxy for input price of deposits), Wz,it is the ratio of personnel expense
to total assets ( proxy for input price of labor), W3’it is the ratio of other operating and administrative

expense to total assets ( proxy for input price of equipment, fixed capital etc). Three control variables
are also included in the model: Yl,it is the ratio of equity to total assets, Y2,it is the ratio of net loans to

total assets, and Yy ;; is the logarithm of total assets ( to control for potential size effect). Natural

logarithm of all variables is taken.
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Table 7: H-Statistics by Country: Based On Several Estimation Techniques (Sample Period

1996-2004)

Fixed Effect Random Between Effect OLS

Effect
Indonesia 0.81 0.69 0.58 0.60
Korea 0.49 0.48 0.00 0.26
Malaysia 0.70 0.65 0.49 0.55
Philippines 0.82 0.72 0.4 0.58
Thailand 0.82 0.85 1.27 0.90

Note: Due to lack of enough observations we could not replicate this for each year in each country.
These are the second set of estimates of equation (11). Details are presented in Table 6.
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Appendix A

Summary of Hypotheses and Expected Signs

Equation Variable Description Expected Signs

Dependent Variable : Growth Rate of Inflation

Equation (1) : Adjusted Total Deposit

RTDEPGROW

ASSETQUALITY: (1) Ratio of Loan Loss If the coefficient is negative and
Alternatively use LLRG, Reserve to Gross Loan significant then we establish

LLLP, LLRL, ILGL

(LLRG); (i1) Ratio of
Loan Loss Provision to
Net Internal Reserve
(LLLP); (iii) Loan Loss
Reserve to Impaired Loan
(LLRL); and (iv)
Impaired Loan to Gross
Loan (ILGL).

depositor discipline at work.

Equation (6) and (10):
Dependent Variable (6): Q

and Dependent Variable
(10): P
P Ratio of Interest Income
to Total Assets
Q Total Assets
Y GDP in Constant Dollars
Z Deposit Rate
Wi Ratio of Interest Expense
to Total Liabilities
W2 Ratio of Employee
Expense to Total
Liabilities
C Ratio of Total
Expenditure to Total
Assets
D Year dummy is O if year
before 1997 and 1 if it is
after
Bs and If we find that the value of 55 is
M B s negative and large, that will

imply that banks significantly
increased the riskiness of its
behavior after liberalization or
privatization.
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Equation

Variable Description

Expected signs

Equation (11) : Dependent
Variable : log of P

Ratio of Gross Interest
Revenue to Total Assets

Wi Ratio of Interest Expense
to Total Deposits and
Money Market Funding

w2 Ratio of Personnel
Expense to Total Assets

W3 Ratio of Other Operating
and Administrative
Expense to Total Assets

Y1 Ratio of Equity to Total
Assets

Y2 Ratio of Net Loans to
Total Assets

Y3 Logarithm of Total Assets

PR H-Statistics

H=sum of coefficients of
log of W1, W2 and W3
variables

H<0 Monopoly
H=1 Perfect Competition
O<H<I Monopolistic Competition
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