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Abstract 

and depositor discipline. Signalling theory posits that the amount of information that banks 
disclose depends on their risk. In line with this, we model the relationship between deposit 
growth and information disclosure as an endogenous process. This paper investigates how 
depositor disci
increase in the amount of information that banks disclose on the quantity of deposits. We find 
that healthy banks can raise deposits by disclosing more information, while weak banks 
cannot. This confirms that depositor discipline encourages healthy banks to disclose more 
information. These findings offer support to the proposition of the third pillar of Basel II 
which aims to encourage market discipline through greater disclosure. 
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1. Introduction 

Banking crises have become a common occurrence in recent years. From 1980 to 
1 member countries experienced some 

form of banking crisis (Lindgren et al., 1996). These crises brought a large scale of disruption 
in the economy through output losses. For example, the cumulative fiscal costs incurred in 
the resolution of the banking crises expressed as a percentage of GDP was as high as 50 to 55 
percent in Indonesia and 42.3 percent in Thailand, as the result of the 1997 East Asian crisis 
(Hoggarth et al., 2002). Given the important role that banks play in the economy, the 
common occurrence of banking crises brings forward the need for greater monitoring of 
banks. In line with this, the third pillar of the Basel II highlights the role of market discipline 
in easing the existing pressure on traditional monitoring measures, like capital requirement 
and government supervision. 

Market discipline is the tool through which stakeholders can monitor and discipline 
banks that have engaged in high risk taking activities, by making them pay for the actual cost 
of their risk taking. Depositor discipline is one form of market discipline. Depositors can 
discipline banks either by withdrawing their funds or by demanding higher returns (Freixas 
and Rochet, 2008). The threat of action by the depositors puts the management under 
heightened scrutiny. Disciplining action by the depositors encourages greater prudence and 
efficiency among bank managers. Early detection of weak banks can contain the problems in 
a particular bank from spreading to the entire banking sector. 

Information disclosure is a prerequisite for depositor discipline to take effect. The 
amount of information that banks disclose matters because absence of information prevents 
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depositor discipline from taking place, while limited information weakens it. Existing theory 
is divided on whether banks should disclose more information. One strand of literature argues 
that disclosure is good for banks as it encourages greater prudence while another strand of 
literature argues that disclosure is bad for banks, since in extreme cases, it can cause 
coordination failure among depositors. Banks have a general tendency to under disclose.  Full 
disclosure is not the optimal choice for banks as it is costly, may cause banks to lose their 
competitiveness and may create negative externalities. Theoretical ambiguity surrounding the 
role of information disclosure in banking emphasizes the need for empirical analysis in 
ascertaining the effect. Nevertheless, to date, there is a lack of studies that have dwelt on this 
topic. This study fills the gap in the existing literature by answering a pertinent question: 
Should banks disclose more risk-related information? 

In answering the above question, we will analyse banks ability to use greater 
information disclosure as a signal to attract more deposits. This will be done based on the 
disclosure practise of the East Asian banks. The East Asian crisis highlights the need for 
greater transparency and sufficient information disclosure in their banking system.  Mondiale 

dequate disclosure, lax 

problems in the banking sector in East Asia. As a result of this, international banking 
institutions like the Basel Committee, World Bank and International Monetary Fund (IMF) 
have urged these countries to enhance their banking sector transparency by improving 
disclosure1.  In line with this, regulatory bodies in the East Asian banking system have taken 
measures to enhance disclosure. This paper aims to analyse the effect of greater information 
disclosure by the East Asian banks on depositor behaviour. 

Existing empirical studies have focused on the content of information disclosure in 
analyzing depositor discipline. This study contributes to the existing literature by looking at 
the content as well as the quantity of risk-related information disclosure. This study will 
directly test the hypothesis of whether banks are able to attract more deposits by disclosing 
additional risk-related information. This 
amount of risk-related information that banks disclose during the period from before crisis to 
after crisis (i.e. 1995 to 2005) and after crisis only. Greater responsiveness of depositors to 
information disclosure after the crisis period will be in line with the wake-up-call hypothesis. 
This study also contributes to the existing literature by looking at depositors reaction to the 
information disclosed by weak (Restructured) and healthy (Non-restructured) banks. Since 
depositors respond to ex-
differently to the amount of information disclosed by weaker banks compared to the stronger 
ones. Weaker banks may, in turn, try to stop deposit drain by disclosing less information. If 
depositor discipline is effective, for a given increase in the amount of information disclosure, 
healthier banks should attract relatively more deposits than average banks. However, weaker 
banks may not be able to do so. 

This study contributes to the existing literature by adopting a dynamic panel data 
analysis method in analyzing the relationship between the amount of risk-related information 
disclosure and deposit growth. In line with the proposition of signalling theory, empirical 
studies by Nier and Baumann (2006) and Wu and Bowe (2010) confirm that greater ex-post 
risk-related disclosure is associated with lower ex-ante risk-taking by bank managers2.  Since 

 a jointly determined process, 
the simultaneity that exists in the depositor discipline model needs to be controlled for, in 
order to find out if greater information disclosure helps banks to attract more deposits. 
                                                           
1 Bank of International Settlement (2006) provides the guideline for banks in disclosing information. 
2 Signalling theory posits that by choosing to disclose more information banks chose to lower their default risk 
in equilibrium (Cordella and Yeyati, 1998 and Boot and Schmeits, 2000). 
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Dynamic panel data analysis is used to confirm whether changes in the amount of 
information disclosure have an exogenous impact on the quantity of deposits, independent of 
the endogenous impact of deteriorating fundamentals on disclosure and quantity of deposits. 

Overall, the results of this study confirm that greater disclosure helps banks to attract 
more deposits. Dynamic panel data analysis confirms that changes in the amount of 
disclosure can exogenously influence depositor behaviour. More specifically, the results 
show that banks in East Asia were able to attract more deposits over time by disclosing 
greater risk-related information. In line with the wake-up-
responsiveness to greater disclosure was higher during the post-crisis period as opposed to 
the whole sample period. The results also show that healthier (Non-Restructured) banks were 
able to raise higher deposits over time by revealing more information. However, weaker 
(Restructured) banks were not able to do so. This confirms that the amount of risk-related 
information that banks disclose relates to their quality. Greater disclosure is a good signal to 
attract deposits only for the healthy banks but not the weak ones. Those results suggest that 
depositors in East Asia reward healthy banks for greater disclosure but they do not discipline 
weaker banks by demanding greater disclosure. 

This paper is organized as follows; section 1.2 describes the disclosure practice in 
East Asia. Section 1.3 provides the review of the literature. Section 2 describes the 
methodology used in the analyses. Section 3 explains the results while Section 4 concludes 
the paper. 
 
1.1. Disclosure Practise in East Asia 

Information disclosure and transparency varied across the countries in the East Asian 
region1.  Within the crisis led countries, information disclosure before crisis was less in 
Indonesia, Philippines and Thailand (where the regulatory system was mostly merit based) 
compared to Korea and Malaysia (where the regulatory system was disclosure based) (Ghosh, 
2006 and Huang, 2006)2.  Goldman and Sachs gave a "satisfactory" rating to the transparency 
of financial systems Indonesia, Malaysia and Philippines, a "fair" rating to Korea and a 
"poor" rating to Thailand (Gochoco-Bautista et al., 2000). This variation is partly attributed to 
the differences in the accounting and auditing standards and practices3.  Apart from this, 
financial statements of banks in East Asia also lacked compliance with international 
accounting standards such as the International Accounting Standard (IAS) 30 (Rahman, 
1998)4. 

Prior to the crisis, among the weaknesses that were present in the accounting and 
disclosure practices in East Asia were: 

 Insufficient disclosure of related-party transactions and off-balance sheet financing 
that concealed high corporate leverage. 

 Insufficient reporting of the contingent liabilities of the parent of a conglomerate, or 
of financial institutions for loan guarantee (mainly foreign-currency loans). 

 Insufficient reporting of the large foreign-currency exposure by banks and 
corporations that happened as a result of high foreign-currency short-term debt. 

                                                           
1 Transparency refers to the process by which information about existing conditions, decisions, and actions is 
made accessible, visible, and understandable (IMF report, 1998). 
2 Thailand was progressing towards a disclosure-based system. 
3 This is attributable to the differences in their legal framework origins. The legal framework of Malaysia 
and Thailand originated from United Kingdom while the legal framework of Indonesia and Philippines 
originated from French. Korea, however, has German legal origin. 
4 IAS 30 prescribes appropriate presentation and disclosure standards for banks and similar financial institutions 
that supplement other requirements standards. 
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 Insufficient information disclosure on sectorial loan segmentation, although all 
countries set a large exposure limit on them. 

 Consolidated statements were usually not provided. 
 Weak information disclosure on derivative financial instruments. 
 Weak disclosure on loan classification, provisioning for non-performing loans and 

     interest accrual. Even though banks report the accounting policy governing loan 
     loss provisions, information on the aggregate amount of problem loans and  
     advances were not disclosed. Time period for overdue criteria for interest  
     suspension and loan classification were longer. 
 In Korea, there was a difficulty in evaluating the solvency of the largest borrowers 

     due to the existence of cross-guarantees. 
           Source: IMF (1998), Teo et. aAl (2000) and OECD (2003)1 

Limited information availability hides details about banks over lending, insufficient 
credit control and prudential internal regulation of the East Asian banks (MacDonald, 1998). 
In order to overcome these shortcomings, the East Asian countries took measures to improve 
transparency and financial disclosure. Among the steps taken by them were adopting IAS, 
introducing consolidated reporting requirements for corporate groups and requiring 
disclosure on non-financial information (OECD, 2003)2.  New rules on loan classification 
provisioning and interest accrual and by greater participation of on-site examiners and 
international auditors enhanced disclosure quality (Teo et al., 2000). In addition to this, the 
Central Bank of Malaysia mandated more frequent reporting of non-performing loans, 
provisions, and capital positions for all financial institutions and decreased the time lag in 
releasing data on key indicators of financial soundness to public from six to four months. 
Similarly, Indonesia, Korea and Thailand also mandated greater and more frequent 
disclosure.

Figure 1. Disclosure Practices of Commercial Banks in the East Asian Countries 

                                                           
1 The Asian Roundtable on Corporate Governance prepared the White Paper on Corporate Governance in Asia. This is a collective e/ort by 
Asian policy makers, regulators, business leaders and regional and international experts in identifying the weaknesses that existed before 
and during the crisis, and formulating common reform policy to improve corporate governance in Asia. 
2 High number of conglomerates, which are mainly family controlled, exist in Asia. They are able to hide poor financial performance of the 
holding company by moving the incurred losses to their subsidiaries. 
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Regulators in these countries took measures to enhance the disclosure on standard of 
capital adequacy, loan classification and provisioning rules as shown in the World Bank 
Database on Bank Regulation and Supervision. However, disclosure regulation still varied 
across these countries. Bank Disclosure Index shown in Figure 1 is created based on the 
measurement framework originally proposed by Erlend Nier from the Bank of England1. This 
index shows that banks in Korea and Malaysia had better disclosure practice before crisis. 
Since then, banks in Indonesia and Thailand have gradually increased their disclosure.  Bank 
disclosure in Malaysia increased gradually during the crisis before stagnating since 1999, 
while disclosure by banks in Korea and Philippines reduced post-crisis before increasing 
gradually since 2001. 
 
1.2. Review of Literature 

Disclosure relates to signalling theory in the economic literature. This theory asserts 
that the signal sent via the disclosure of risk related information by the informed party (i.e., 
management) to the uninformed (i.e., investors) reduces informational asymmetry (Morris, 
1987). Information disclosure also helps financial statement users in making better 
investment decisions and mitigates resource misallocation in the economy (Watts and 
Zimmerman, 1986). The role of information disclosure in banking is dwelt well in the 
existing literature. 

Chari and Jagannathan (1988) model shows that availability of information can alter 
t decision-making. The role of interim 

been looked into in studies by Bryant (1980), Jacklin and Bhattacharya (1988), Alonso 
(1996), Kaplan (2006) and Chen and Hasan (2006). Existing theory suggests that disclosure 
is beneficial as it allows depositors to punish bad banks for higher risk taking and reward 
good banks for greater prudence (Berger, 1991 and Flannery, 1994).  Cordella and Yeyati 
(1998) asserts that when there are no bankruptcy costs and corporate governance problems 
between bank shareholders and manager, uninsured depositors are able to discipline banks 

banks that have engaged in high risk taking by demanding higher compensation. Cordella and 
Yeyati (1998) and Boot and Schmeits (2000) assert that disclosure can reduce moral hazards 
because by choosing to disclose more information, banks choose to lower their default risk in 
equilibrium. 

Nevertheless, information disclosure by banks can cause investors to misinterpret 
particular information revealed by a single bank to show the weaknesses of the entire banking 
system. Misinterpretation is costly as it can trigger depositor panic and even cause strong 
banks to fail, as postulated by Goldstein and Pauzner (2005). This happened in the case of 
commercial bank failure in Chicago during the early 1930s as shown by Calomiris and 
Mason (1997). Review of literature by Healy and Palepu (2001) and Verrecchia (2001) shows 
that full disclosure is not an optimal disclosure strategy for banks due to the costs (e.g., 
proprietary costs) involved in producing and disseminating information. 

Existing empirical studies confirm that greater disclosure requirement can enhance 
market discipline (Jordon et al., 1999), reduce the cost of banking crises (Rosengren, 1999), 
reduce the probability of runs on healthier banks (Hoggarth et al., 2003), improve banks 
performance and banking sector stability (Barth et al., 2004) and reduce the probability of a 

                                                           
1 The index is created for individual banks based on fifteen dimensions of risk-related accounting information 
disclosed by banks in their financial statements. The country level index is created by averaging the index 
values of each bank in a country (only banks that is covered in this study). 
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banking crisis (Tadesse, 2006). Even though the findings of Baumann and Nier (2004) 
confirms that greater disclosure of risk-related information reduces stock price volatility, this 
finding is questionable as it does not account for the fact that the management decision to 
disclose information changes over time1.  Looking at the time series dimension will require 
dynamic analysis of stock volatility. 

Mitton (2002) highlights the benefit of greater information disclosure in East Asia.  
His findings confirm that greater performance during crisis time (1997 to 1998) is linked to 
higher disclosure quality and greater transparency. Caprio (1998) studies the role of 
information disclosure in twelve Asian and Latin American financial systems in 1997.  This 

requirement in having the banks rated, the number of top ten banks with international ratings 
and a corruption index2.  His findings show that countries that were badly affected by the 
crisis had lower transparency while countries like Singapore and Hong Kong, which were 
less affected by the crisis, had higher transparency3. 
 
2. Methodology 

This study aims to analyze the existence of depositor discipline in the East Asian 
banking system. The focus of this study is to find if banks are able to attract higher deposits 
overtime by disclosing more risk-related information in their financial statements.  
Accordingly, the null hypothesis o
to the amount of risk-related information that banks disclose in their financial statements. If 
the amount of risk-related disclosure does not matter to depositors, deposits growth should be 
uncorrelated with this variable. 
 
2.1. Dynamic Panel Data Analysis 

Consider the following regression equation: 
 
DEPGRi,j,t  = i + t + j + DEPGRI,j,t-1 + BANKSPECIFICI,j,t-1  

                                + COUNTRYSPECIFICj,t + i,j,t 
 
such that i =1,...,N ; j =1,...,J ; and t =1,...,T. DEPGR is the growth rate of real deposits for an 
individual bank i at time t in country j. N is the number of banks in each country. J is the 
number of countries (i.e. 5 countries). T is the number of observations per banks (i,t varies 
because the panel is unbalanced). BANK SPECIFIC is a vector of bank-level variables that 

the fact that balance sheet information is available to the public with a certain delay. The 
COUNTRY SPECIFIC represents macroeconomic variables, banking sector variables and 
other country-level variable.  accounts for the bank specific effect,  accounts for the time 

 accounts for the country effect. All the variables are expressed in levels. 
Estimating depositors discipline using FE model can be biased in the presence of 

endogeneity and lagged dependency of the dependent variable. Interest rate and the amount 
information that banks disclose are endogenous in the above model. Endogenous relationship 
can arise between the deposits growth and disclosure variables as forward looking bank 
managers are able to anticipate that bank fundamentals at time t-1 affect deposits at time t, 

                                                           
1 They shows that lower volatility of equity return is associated with lower cost of capital and greater 
effectiveness of stock based compensation. 
2 Corruption index is included because higher corruption is likely to be linked to lower accuracy of information 
disclosure. 
3 However, this evidence does not show that insufficient transparency caused the crisis to happen. 
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and as a result they may try to adjust the amount of information that they disclose in order to 
prevent future deposit withdrawals. Lagged dependency can arise in our model due to the 
inertial behaviour of the dependent variable. Estimating deposit growth using FE model can 
be problematic as the lagged dependent variables will be correlated with the compound 
disturbance terms ( i + i,j,t).  

In overcoming the possibility of simultaneity and reverse causality in the model, 
dynamic GMM estimation methods developed by Arellano and Bond (1991) will be used.  
This method enables oneto determine whether the movement of the disclosure index variable 
has an exogenous impact on the quantity of deposit, independent of the endogenous impact of 
deteriorating fundamentals on the amount of risk-related disclosure and quantity of deposits. 
Estimations using a dynamic panel data method removes the potential parameter 
inconsistency that happens due to simultaneity or reverse causality present between these 
variables and deposit growth. 
Differencing Equation 1 gives: 
DEPGRi,j,t  - DEPGRi,j,t-1  = I,j,t-1 - DEPGRi,j,t-2 ) + 
                                           I,j,t-1 - BANKSPECIFICI,j,t-2) + 
                                           COUNTRYSPECIFICj,t  - COUNTRYSPECIFICj,t-1) +  
                                           ( i,j,t - i,j,t-1) 

Arellano and Bond (1991) propose the use of the traditional first-differenced GMM 
(denoted as Difference-GMM) estimator in resolving the endogeneity problem, whereby 
lagged levels of the endogenous variables are used as instruments. In this study, lagged 
values of interest rate and disclosure variables, which are highly correlated with the 
endogenous variables but not directly correlated with the error term ( i,j,t - i,j,t-1) can be used 
as instruments. Under the assumption that a) the error term i,j,t  is not serially correlated, and 
b) the endogenous variables are assumed to be correlated with the past and present realization 
of the error term but uncorrelated with the future realization of the error term, a GMM 
estimator uses the following moment conditions: 
[DEPGRi,j,t-s ( i,j,t  - i,j,t-1)] = 0 for s  2 ; t = 3,.....,T 
[Interest Ratei,j,t-s ( i,j,t  - i,j,t-1)] = 0 for s  2 ; t = 3,.....,T 
[Lagged Disclosure Indexi,j,t-s ( i,j,t  - i,j,t-1)] = 0 for s  2 ; t = 3,.....,T 
 

Analysis of this study will be carried out using Difference-GMM. Estimation using 
this method focuses on the overtime variation in the dependent and independent variables.  
This facilitates in answering the question as to whether banks are able to attract relatively 
higher deposits overtime by disclosing additional risk-related information. 
 
2.2. Data 

The analysis of this study is carried out using the sample of commercial banks in five 
East Asian countries namely Indonesia, Korea, Malaysia, Philippines and Thailand.  Bank 
level data is obtained from BankScope. The database for each bank is obtained for the period 
between 1995 to 2005. This period of study is chosen in order to find out if the evidence of 
depositor discipline is higher during the post crisis period as opposed to the whole sample 
period. Effectiveness of depositor discipline during the time of country level macroeconomic 

tatistics 
database. Data on the coverage of the deposit insurance scheme is obtained from Demirgüç-
Kunt et al (2005).  Data for the Disclosure Intensity variable is obtained from the World 

or as described in Barth et 
al. (2001). Data on bank restructuring in the five East Asian countries is obtained from 
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BankScope, bank and central bank website, and academic sources that have detailed the 
restructuring1. 

All commercial bank data that is available from BankScope are used for our analysis.  
This yielded an initial sample of 197 banks. The number of observation available for the 
regression analysis changes according to the variables used in the regressions. Since two 
periods lags of the dependent variable are used in the dynamic panel data analysis, banks with 
less than three-year financial data in the BankScope database will be automatically eliminated 
in the regressions. Therefore, the actual number of banks used in the regression analysis is 
around 150. 
 
3. Results 
3.1. Summary Statistics 

The summary statistics are presented in Table 1 and Table 2. The names of the 
variables are provided in column 1. Table 1 presents the summary statistics for the variables 
over the entire 1995 - 2005 sample period while Table 2 presents the summary statistics for 
all periods; before crisis, during crisis and after crisis. Columns 3 and 7 of Table 1 show the 
average value for each variable and the total number of observations, while columns 4 to 6 
indicate the overall, between and within variations in the standard deviation, and the 
minimum and maximum value for each variable. For each period, Table 2 indicates the total 
number of observations and the average value for each variable, with the standard deviation 
presented below in parentheses. 
 
 
 
 
 
 

                                                           
1 Ariff et al. (2001), Ito and Hashimoto (2007), Ito and Hashimoto (2007a), Kawai and Takayasu (1999), 
Teo et al. (2000), Num and Lum (2006), Pangestu and Habir (2002), Park (2005), Polsiri and Wiwattanakantang 
(2006), Sato (2005) and Soon and Koh (2005). 
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  Table 1:  Summary Statistics 
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Table 2:  Summary Statistics by Time Period 
 
3.1.1. Dependent Variables 

Growth rate of real deposits is used as the dependent variable in our analysis. This 
variable is a measure of Total Deposits Growth from one period to another expressed in real 
terms as a percentage and adjusted for inflation. Table 1 show that real deposits growth 
averaged around 19% for all period. The overtime variation of this variable is more than 
double than the between-bank variation as shown by the standard deviation. 
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Table 2 shows that deposits growth of the banks in the sample averaged 32% before 
crisis.  Deposit growth plummeted during crisis to -12% before rising to 25% after crisis. 
 
3.1.2. Disclosure Variable 

The Disclosure Index is one of the most commonly used disclosure variables in the 
existing literature1.  The Disclosure Index consists of the list of selected accounting 
information that can be disclosed in the company report (Marston and Shrives, 1991). More 
specifically, Hassan and Marston (2010) define the disclosure index as "a research instrument 
to measure the extent of information reported in a particular disclosure vehicle(s) by a 
particular entity(s) according to a list of selected items of information". 

For the present study, the Disclosure Index will be measured based on the 
measurement framework proposed by Erlend Nier from the Bank of England. The index for 

ual report on 
fifteen core disclosure items, as reported in the Fitch IBCA BankScope database. This 
disclosure index is constructed using the check box approach similar to the CIFAR (Center 
for International Financial Analysis Research) index, but it is constructed at the bank level2.  
This index consists of sub-indices that represent 15 categories of disclosure related to 
interest-rate risk, credit risk, liquidity risk, market risk, and capital3 (see Appendix). These 
items are very compatible with the fram
Indicators (FSI) and Basel Committee (Huang, 2006). Studies by Baumann and Nier (2004), 
Nier and Baumann (2006), Huang (2006) and Wu and Bowe (2010) have used this index. 
Table 1 show that Disclosure Index ranges from 4 to 17. On average, banks disclose risk-
related information in 11 risk categories. Table 2 shows that disclosure of risk related 
information is lower before crisis. Disclosure is higher during the post-crisis period compared 
the whole sample period. 
 
3.1.3. Bank Specific Variables 

Banks can use price variable to attract more deposits. This study uses the ratio of 
Interest Expense to Interest-Bearing Debt to measure banks funding cost per unit of debt. 
Studies by Demirguc-Kunt and Huizinga (2004) and Bowe and Wu (2007) have used this 
variable to represent the price of deposits. Table 2 indicates that price increased during crisis 
period. However, price during the post-crisis period is shown to be lower than the price 
during the all period. 

The CAMEL variables are used as the remaining explanatory variables. These 
variables are proxies for bank quality that depositors are reasonably likely to monitor. Capital 
adequacy is measured using the ratio of Total Equity to Total Assets. This variable measures 
ba
averaged 11% during all periods. Assets quality is measured using the ratio of Loan Loss 
Provisions to Gross Loans. Higher provision can either be linked poor assets quality or 
greater prudence. Table 1 show that the ratio of Loan Loss Provisions to Gross Loans 

lower before the crisis period (2%). 

                                                           
1 Marston and Shrives (1991) provides survey of the use of disclosure indices. Hassan and Marston (2010) 
provide the comprehensive survey of the use of various disclosure proxies. 
2  
of the companies are involved in the non-financial sector. 
3 Even though the definition of the items included in the index may vary from one country to another, it is less 
of a concern as far as this study is concerned because this study is mainly interested in the availability of 
information instead of the content of information. 
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Management quality is measured using the Cost to Income Ratio (CIR). This variable 
is defined as the ratio of operating costs (it may include expenses such as salary, investment 

ratio may indicate that banks have been efficiently run while higher ratios may be linked with 
greater engagement of banks in sales and marketing activities to attract more business. CIR 
averaged 64% during the whole period (Table1). This ratio is lower before the crisis period 
(58%) as shown in Table 2. 

Return on Equity (ROE) is used in order to measure bank earnings. This variable is 
measured by the ratio of pre-tax profits to total equity. The average ROE during the whole 

 more overtime than across banks as shown in 

Liquid Assets take into account of the cash reserves and balances with the central bank.  
Banks were holding higher liquid assets (25%) after the crisis period as shown in Table 2. 

and disciplining banks is likely to be weakened by the perception that larger banks are less 
like -big-to-
(1998), Barajas and Steiner (2000), Maechler and McDill (2003) and Bowe and Wu (2007) 
and Levy-Yeyati et al. (2010) have controlled for size. 
 
3.1.4. Country Specific Variables 

Deposit growth can be linked to general economic conditions in a country. Demirguc-
Kunt and Huizinga (2004) have used GDP per capita to control for the general strength of the 
economy12.  This variable averaged $3000 during the whole period. The Herfindahl
Hirschman Index (HHI) is used to measure market concentration, and it is used as a proxy for 
competition. It is defined as the sum of the squares of market shares of all the banks in a 
country, where the market shares are expressed as fractions. It has the following form: 

 

 
where si is the market shares of bank i and N is the number of banks in the system.  

The market share of banks is measured using total assets as a proxy for bank size. HHI gives 
higher weight to larger banks compared to the smaller ones. Higher HHI is associated with 
greater concentration in the banking industry while lower HHI is associated with greater 
competition in the industry. Park and Peristiani (1998) and Ungan et al, (2008) have 
controlled for market concentration in the banking sector when analyzing depositor 
discipline.  Table 2 shows that concentration in the banking industry increased after the crisis 
period. 

Introduction of safety net measure such as deposit insurance scheme is likely to 
i
the existence of deposit protection schemes. This study controls for the existence of depositor 
discipline by using a deposit insurance index. This index is derived based on Demirgüç-Kunt 
and Huizinga (2004) study. The variation in the deposit insurance schemes is measured based 
on three aspects, which include explicit deposits insurance, unlimited coverage, and inter-

                                                           
1 Since total deposits in this study are all measured in real values, inflation is not included as a control variable. 
2 GDP per capita, which is measured as the gross domestic product (GDP) divided by the number of people in 
the country, is especially useful when doing cross-country analysis as it shows the relative performance of the 
countries. 
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bank deposit coverage. The deposit insurance index ranges from 0 to 3. Table 2 shows that 
deposit insurance is lower before the crisis period. 

In addition to these, Disclosure Intensity is used as an external instrument. The World 
Bank provides the database on the regulation of disclosure in the banking sector for many 
countries based on the response of the supervisory bodies as described in Barth et al. (2001). 
This data has been extensively used in studies by Barth et al. (2004), Cull et al.(2005), 
Cleassens and Laeven (2004), Demirguc-Kunt and Huizinga (2004) and Tadasse (2006). 

Tadasse (2006) describes Disclosure Intensity as a measure of the degree and magnitude of 
financial information disclosure that is required by the banking regulators. 

The variable is constructed by adding the survey response on information relating to 
whether banks are required to disclose information about risk management practices, if it 
accurately exhibits non-performing loans, provides detailed information on bank activity by 
reporting consolidated financial statements, and exhibits detailed information by reporting off 
balance sheet transactions. The amount of information that banks disclose is conditional on 
the regulated disclosure in the banking sectors in each country. Hence, this variable should be 
related to higher Disclosure Index (see Appendix 2 for detail). Table 2 shows that compared 
to the whole sample period, Disclosure Intensity are lower before crisis and higher post-
crisis. This shows that regulators in East Asia required banks to disclose more information 
after the crisis. 
 
4. Results 
4.1. Dynamic Panel Data Analysis 

Panel data estimations can be biased in the presence of lag dependency of the 
dependent variable and endogeneity. This section will address the shortcomings of the panel 
data analysis by using dynamic panel data analysis. All variables are entered in difference 
(not level) in the Difference-GMM estimations. The dynamic relationship between the 
disclosure and deposit growth is estimated using one-step robust, two-step and also two-step 
robust Difference-GMM estimator. This study aims to find out if an increase in the 
Disclosure Index is linked to higher deposit growth. Initially, a model specification that treats 
the Disclosure Index as an exogenous variable and directly enters it in the dynamic panel 
models is examined. Then, a model specification which treats the Disclosure Index as an 
endogenous variable is looked into. This will be done with and without controlling for the 
interest rate effect. Further to this, the endogenous relationship between Disclosure Index and 
deposit growth will be analyzed for the post-crisis period only. Similar analysis is carried out 
by segregating banks in the sample into healthy (i.e. Non-restructured) and weak (i.e. 
Restructured) ones. 

Since there are two endogenous variables in this model, the number of instruments 
used in the analysis needs to be limited to ensure that the problem of weak instruments does 
not arise.  Estimations have been carried out by increasing or decreasing the number of 
instruments.  Three period lag in level and difference (i.e. lag (3 3)) is chosen as any other 
limits worsen the diagnostics. 
 
4.1.1. Exogenous Disclosure Mechanism 

This section examines whether disclosure influences the behaviour of depositors. The 
Disclosure Index, the amount of risk-related information that banks disclose, is included as an 
additional explanatory variable. In this section, the Disclosure Index is treated as an 
exogenous variable and directly entered in the dynamic panel models. This specification 
focuses on whether an increase in the disclosure is associated with a rise in deposit growth. 
Column 1 to 3 of Table 3 shows the estimation results without controlling for the price effect. 
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The findings show that an increase in the disclosure, when treated as an exogenous change, 
affects deposit growth positively. But this effect is not statistically different from zero. 
Estimations by controlling for the price effect are shown in column 4 to 6 of Table 3. The 
results show that the coefficient of the Disclosure Index is positive but not statistically 
significant. 

The diagnostic tests for the estimation without interest rate variables show that there 
is no second-order serial correlation, but the Hansen test of over-identification has a p-value 
of 0.10. This provides some support that the dynamic process between the deposit growth and 
disclosure is still not properly controlled for. The diagnostic test for the estimation with the 
interest rate variable shows that there is a second-order serial correlation under the one-step 
robust estimation, while the diagnostic test for the two-step robust estimation shows that the 
Hansen test has a p-value of 0.081. This suggests that the used instruments are not valid. 
By treating the Disclosure Index as an exogenous variable, it is assumed that changes in the 
amount of risk-related information disclosure and quantity of deposits are not jointly 
determined with the financial strength of a bank. However, forward looking bank managers 
may expect depositors to react to changes in bank fundamentals. In line with this, their 
decision to disclose information may change over time depending on banks financial 
strength. In expectation of depositor reaction ex-post, managers of the stronger banks may 
disclose more information while that of weaker banks may disclose less information.  To 

and disclosure needs to be controlled for. Doing so enables the examination of the effect of a 
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Table 3  Dynamic Panel Data with Exogenous Disclosure Mechanism 
 
4.1.2. Endogenous Disclosure Mechanism 

In this section, the Disclosure Index is treated as an endogenous variable to control for 
the simultaneity or reverse causality between the Disclosure Index and deposit growth. By 
doing so, this study aims to find if changes in the amount of disclosure can exogenously 
influence depositor behaviour. Difference-GMM controls for the dynamic interactions 
between disclosure and deposit growth by using internal instruments. These instruments are 



 31 J. Asian Dev. Stud, Vol 3, Issue 2, (June 2014)                                                        ISSN 2304-375X 

highly correlated with the endogenous variables and not correlated with the error term. This 
technique uses the lagged levels of the endogenous variables as valid instruments and 
combines it with first differences of the strictly exogenous variables to control for potential 
biases induced by simultaneity or reversal causality between endogenous variables. 

The estimations without the interest rate variable are presented in columns 1 to 3 of 
Table 4. The results are consistent with the requirement of no second-order serial correlation. 
The Hansen test of over-identification has a p-value of 0.058. This suggests that the model 
specifications presented in these columns are miss-specified. Columns 4 to 6 present the 
results of the estimations when the interest rate is added as an additional endogenous 
regressor. The model specification passes the Hansen test, suggesting that the model is 
correctly specified.  The results are also consistent with the requirement of no second-order 
serial correlation. 

Estimations with the interest rate variable in column 4 to 6 show that the coefficient 
of the Disclosure Index is positive and statistically significant.  This implies that once the 
dynamic relationship between the amount of information disclosure and deposit growth is 
controlled for; for a given price, banks are able to attract relatively higher deposits by 
disclosing more risk-related information. The coefficient of Disclosure Index is 9.68.  This 
implies that one unit increase in Disclosure Index raises deposits growth by 9.68 percent. 
This finding suggests that banks should disclose more risk-related information as it enables 
them to attract more deposits. 

In order to check for the robustness of the findings, the lag value of Disclosure 
Intensity is added as an external instrument1.  Estimations are shown in column 7 to 9 of 
Table 4. The diagnostic tests show that there is no second order serial correlation, and the 
Hansen test shows this instrument is valid. The results show that greater disclosure 
significantly increases deposit growth. In addition to this, the findings also show that 
depositors prefer banks that are more solvent and bigger. Results in column 7 shows that once 
the endogenous effect of disclosure and price is taken into account, profitability and 
provisioning are linked to higher deposits growth while liquidity and costs to income ratio are 
linked to lower deposits growth. 

                                                           
1 GMM technique allows the use of external instruments (Roodman, 2007). 
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Table 4:  Dynamic Panel Data with Endogenous Disclosure Mechanism 
 
4.1.2. Post-Crisis 

Estimations are performed using post crisis data (i.e. from 1999 to 2005) in order to 
blems and the amount of information 
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disclosure changes after crisis1.  Greater sensitivity by depositors to bank-specific 
information during the post-crisis period will be in line with the wake-up-call hypothesis. All 
estimations pass the diagnostic tests. Estimation of depositor discipline during the post crisis 
period is reported in column 1 to 3 of Table 5. The results show that Disclosure Index is 
associated with higher deposits growth. More specifically, two-step robust estimation shows 
that one unit increase in the Disclosure Index raises deposit growth by 11.60 percent. 
Estimation for the whole sample period shows that a one-unit increase in the Disclosure 
Index raises deposit growth by 9.56 percent. This finding suggests that depositors are more 
responsive to the amount of risk-related information that banks disclose after the crisis. 
Similarly, the coefficient of the solvency ratio and size are also higher under the post-crisis 
period estimations. 
 
4.1.3. Restructured vs Non-restructured Banks 

In this section, the study aims to find out whether depositors react differently to the 
risk-related information disclosed by healthier banks compared to weaker ones. Existing 
studies by Bongini et al. (2001), Bongini et al.(2002), Rojas-Suarez (2002) and Arena (2008) 
show that bank restructuring exercise is a good proxy for the overall quality of banks in East 
Asia. In line with this, bank restructuring is used as the criteria to subdivide the sample of 
banks in the data set into weak and healthy banks. Restructured banks are categorized as 
weak banks while Non-restructured banks are categorized as healthy banks. Overall, 74 banks 
in the sample are categorized as healthy while 36 are categorized as weak. Healthier banks 
have an average deposit growth of 21.07 percent while the weaker ones have an average 
deposit growth of 13.72 percent. 
 

                                                           
1 All period consist of time period from 1995 to 2005. 
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Table 5:  Dynamic Panel Data with Endogenous Disclosure Mechanism for Post-Crisis 
Period, Restructured and Non-restructured Banks 
 

The analyses performed in this section aims to find out whether depositors in weak 
banks are more sensitive and as a result require more information disclosure, compared to 
depositors in healthy banks. If depositor discipline is present, healthier banks in East Asia 
should be able to raise more deposits by disclosing additional risk-related information 
compared to an average bank. The results for the diagnostic tests show that there is no second 
order serial correlation in both cases. However, estimation for the weak banks can be biased 
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as the number of instruments exceeds the number of panels, and the p-value of the Hansen J-
statistic is close to 1. This suggests that the depositor discipline model for the weak banks is 
miss-specified.  The results in column 7 to 9 of Table 5 suggest that healthier banks are able 
to attract relatively higher deposits by disclosing more information. More specifically, the 
finding shows that healthier banks are able to increase deposit growth by 9.79 percent in the 
next period by disclosing an additional unit of information. This rate is marginally more than 
what an average bank in the whole sample can achieve (9.56 percent). In addition to solvency 
ratio and size, costs to income ratio also help healthier banks attract more deposits. 
 
5. Conclusion 

This study extends the existing literature on disclosure in banking (Nier and 
Baumann, 2006; Wu and Bowe, 2010; Baumann and Nier, 2004; Tadesse, 2006 and 
Rosengren, 1999) by finding out if greater risk-related disclosure enables banks to attract 
more deposits.  Overall, the findings of this study provide support to the proposition of the 
third pillar of the Basel II, which aims to encourage market discipline by requiring banks to 
disclose more risk-related information. 

This paper confirms the presence of depositor discipline in the East Asian banking 
system.  Dynamic panel data analysis confirms the endogenous relationship between 
disclosure and deposits growth. Once the endogeneity is controlled for, this study finds that 
banks are able to attract more deposits overtime by disclosing higher amount of risk-related 
information. This implies that depositors in East Asia react to the changes in the risk profile 
of banks and also changes in the amount of risk-related information that banks disclose.  
Greater responsiveness of depositors to disclosure after the crisis period provides support to 
the wake-up-call hypothesis. The ability of the stronger banks (non-restructured) to attract 
higher funds overtime by disclosing greater information and the inability of the weaker banks 
in doing so imply that depositors in East Asia are more responsive to the amount of 
information disclosed by the healthier banks compared to the weaker ones. This finding is 
consistent with the depositor discipline hypothesis. 

These results suggest that regulators can encourage depositor discipline by requiring 
banks to disclose more information. Admati and Pfleiderer (2000) assert stringent disclosure 
requirements also can contribute towards greater investor confidence, which increases 
liquidity and market efficien
regulated disclosure may generate fragility in the banking sector when bank managers are not 

ty in using their insights in disclosing information (Östberg, 2006)1, when 
firms operate under different constraints (Admati and Pfleiderer, 2000) and when the return is 
low (Kaplan, 2006). This presents a dilemma for regulators since they have to decide to either 
provide incentives for bank managers to voluntarily disclose more information or regulate 
information disclosure in the banking sector. 
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Appendix 
Disclosure Index 
Bank level disclosure index is constructed using the BankScope database as the information source. The indices 
are intended to measure the level of detail that banks provide in their published accounts on fifteen disclosure 
items. These indices reveal whether banks disclose information relating to various sources of risk that they face 
such as interest rate risk, credit risk, liquidity risk, market risk and solvency risk. 
The composite index is defined as  

 
where each sub-index, si can be related to one or more sources of risk. Rather than ordering the sub-indices 
based on the sources of risk, the definition and the ordering of the fifteen sub-indices are created based on the 
presentation in the BankScope database.  The table below lists the sub-indices used in the study in more detail. 
For all sub-indices, we assign a value of 0 if there is no entry in any of the corresponding categories and a value 
of 1 otherwise, except for the capital sub-index. For the latter, we assign a value of 0 when there is no entry in 
any of the four categories, 1 if there is only one entry, 2 if there are two entries and 3 if there are three or four 
entries. Note that whenever a bank discloses information on three of these items, one can infer the fourth.  
Providing three item is therefore considered as informatively same as providing four items.  The maximum 
attainable score on the sum of the sub-indices is 17. 
Disclosure Informativeness 
Tadasse (2006) construct this variable to measures the extent and comprehensiveness of the regulation on banks 
financial reporting. The data to construct this variable is obtained from the responses in the World Bank survey 
of bank regulation and supervision described in Barth et al. (2001). 
The variable is constructed by adding the survey response on the following indicator variables: 
(i) a variable that takes the value 1 if banks are required to disclose risk management procedures to the public 
(ii) a variable that takes 1 if the disclosure regulation requires that accrued income on non-performing loans 

 
(iii) a variable that assumes 1 if consolidated financial statements of bank and non-bank financial subsidiaries 
are required 
(iv) a variable that takes 1 if off balance sheet items need to be disclosed to the public 
The above indicator variables are coded as a 0 or 1, whereby a value 1 represents good disclosure practice with 
respect to the disclosure item the variable denotes while 0 otherwise. Reporting risk management procedures to 
investors is considered as a good disclosure practise as it enables investors to assess banks risk profile.  

financial condition. Disclosure of consolidated financial statements is considered good as it provides 
comprehensive information about banks activities. Reporting off balance sheet items is good as it provides a 
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Table 6: Sub-indices to Construct the Synthetic Disclosure Index 
 
 
 
  


