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Abstract
This paper investigates if market forces act as an effective disciplining mechanism upon the risk management behaviour of Chinese financial institutions. Robust panel data techniques examine accounting information from a comprehensive sample of 75 financial institutions over the period from 1995 – 2003. We investigate the effect of three sets of factors relating to the strength of market discipline, namely, inter-bank deposits (uninsured funding), information disclosure and government support. The analysis finds: (1) that a higher share of inter-bank deposits (uninsured funding) in a bank’s portfolio leads the bank to operate with a larger capital buffer; (2) that banks which disclose more information also limit their probability of default by choosing a higher capital buffer: (3) that a higher degree of perceived government support potentially engenders moral hazard, reducing the sensitivity of changes in the bank capital buffer to levels of risk, ceteris paribus. The results are broadly supportive of recent Chinese policy initiatives. Enhancing market discipline through improved information disclosure, and by exposing banks to more uninsured liabilities, appears to be beneficial for risk management, in that both mechanisms seem to generate incentives for banks to augment their capital.
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 I.
INTRODUCTION
This paper investigates if the operation of market forces acts as an effective disciplining mechanism upon the risk-management behaviour of Chinese financial institutions. Its central contributions arise from the fact that its analytical perspective departs from that customarily adopted in the literature.  The majority of existing research examines market discipline from the viewpoint of potential depositors, analysing if enhanced risk-taking by an institution is accompanied either by the payment of an augmented risk premium to attract deposits (the price based approach), or by a reduction in the rate of growth or absolute level of uninsured deposits (the quantity based approach). In contrast, our focus is upon the prudential behaviour of bank management, and their choice of the appropriate level of equity capital to hold as a buffer against potential adverse performance of their loan portfolio and enhanced insolvency risk. 
Moreover, as reviewed below, the existing empirical evidence in relation to the constraints imposed by market discipline focuses almost exclusively upon developed markets with mature financial infrastructures. Relatively few papers address the issue in the context of developing countries such as China with emerging and relatively untested legal and regulatory governance frameworks. Furthermore, we believe the Chinese financial environment possesses other important characteristics which make it an appropriate context within which to study the effectiveness of market discipline. First, state-owned banks have been an important feature of China’s banking system since its independence from 1949 for over 50 years. This is a manifestation of the view, comprehensively discussed in Mian (2003), that establishing large government banks in developing countries with relatively undeveloped financial markets is necessary in order to kick-start the economy. Second, as pointed out by Caprio and Honohan (2004) the importance of state-owned banks in the Chinese financial infrastructure is a feature that potentially limits effective market discipline in China, a proposition that we formally test and indeed corroborate later in the paper. Third, as China is currently implementing a system of implicit deposit guarantees
, it may be argued that the financial systems market-based stakeholders, who include equity owners, depositors and other financial institutions, possess less incentive to monitor banks, thereby rendering market discipline less effective in constraining managerial risk-taking. 
The paper employs two-stage least squares (2SLS) estimation procedures to cope with potential endogeneity problems between the dependent variable (the level of capital) and certain of the selected market discipline variables, specifically the level of inter-bank deposits and the degree of information disclosure. Autoregression is accommodated through the use of a panel specific AR (1) model specification. Accounting for bank-specific fundamentals, we find that banks respond to increasing their information disclosure and holding more inter-bank deposits by increasing their capital buffer. We interpret this as reflecting the fact that depositors care about the risk management practices of the bank(s) in which they place deposits, and even in the presence of implicit deposit guarantees exercise effective market discipline by ultimately rewarding relevant information disclosure by financial institutions. The size and type of the bank, in particular whether it is state-owned, also influences the sensitivity of depositors to the level of risk adopted by the bank. Banks with more government support appear not to be subject to the same degree of market discipline as private banks: the relationship between the level of capital in state owned banks and market discipline variables are found to be relatively weaker. These findings support the hypothesis that market discipline operates more effectively in banks with fewer government-owned shares. We also find evidence that the level of loan loss provisions is significantly higher in the state-owned group, corroborating the widely held view that asset quality in this sector is relatively poor.

Previous research has devoted considerable effort to measuring the effectiveness of market discipline on financial institutions. Essentially, this literature has two main strands. The price based perspective analyses if riskier banks pay enhanced risk premium on their uninsured deposits, customarily employing a yield spread measure (the difference between the market yield on bank debt and a risk-free asset such as government paper) as an indicator of the market’s perception of bank risk. Studies in this vein include Baer and Brewer (1986), Ellis and Flannery (1992), Flannery and Sorescu (1996), and Jagtiani and Lemieux (2001) for the US, and Sironi (2000) in relation to the European banking industry. Baer and Brewer (1986) investigate market discipline in the market for certificates of deposit (CD) markets.  They pool twelve quarters of data (4/1979 to 3/1982) and conclude that the interest rates paid on uninsured deposits are indeed sensitive to banks’ underlying risk conditions. Ellis and Flannery (1992) focus on time variations in risk premia in the CD market using time series data from 05-1982 through 07-1988. They find that CD rates paid by larger money centre banks include significant default risk premia. Flannery and Sorescu (1996) examine debenture yields over the period 1983-1991, finding empirical evidence of market discipline in the subordinated debt market, where yield spreads on large uninsured bank liabilities and various measures of risk are closely related to balance-sheet and market measures of risk. Jagtiani and Lemieux (2001) examine bond prices in bank holding companies (BHC) in the US during 1980-1995, and find bond spreads start rising in the six quarters prior to failure. This suggests strong market discipline during the period when the issuing firm’s financial condition  and credit rating deteriorate. Finally, Sironi (2003) investigates the risk sensitivity of spreads on subordinated notes and debentures of a sample of European banks between 1991-2000. This analysis concludes that investors in subordinate debt possess the ability to discipline bank behaviour by pricing uninsured debt according to its risk. Overall, the concensus in these studies is that yields on uninsured deposits do indeed contain risk premium, in effect implying that uninsured depositors require a higher interest rate from riskier banks. 
The second stream adopts a quantity-based approach, examining whether depositors discipline banks by withdrawing uninsured deposits in response to poor banking performance. Jordan (2000) uses quarterly data on deposit accounts from 1989 to 1995 to study 65 New England banks prior to their failure in that period. Analysing the cross-sectional percentage changes in Jumbo CDs (deposits above $100,000 for each account), the paper finds that these 65 banks experience a fall in uninsured deposits prior to their failure in the 1990s.  Park and Peristian (1998) use pooled panel estimation procedures to examine the effect of bank health on both the quantity of uninsured deposits, and the interest rate on these deposits, for a sample of  thrifts in the US over the period from 1987 to 1991 . They estimate the probability that a thrift will fail in the next period using a number of bank-specific variables, including the equity to asset ratio, non-accrual loans (as a percentage of assets), return on asset security holdings (as a percentage of assets), commercial and industrial loans (as a percentage of assets), consumer loans (as a percentage of total assets), and the operating cost ratio, and regress this variable against both the interest rate paid on deposits and the growth in uninsured deposit. They conclude that riskier thrifts pay higher interest rates and attract smaller amounts of uninsured deposits.
McDill and Maechler (2003) utilise a balanced random-effects panel procedure on a detailed and comprehensive dataset, covering 1641 FDIC-insured institutions in the US. They find that uninsured depositors are more responsive to movements in bank fundamentals in those banks that already have low levels of equity. A follow-up study, McDill and Maechler (2005) uses the same dataset to model the price and quantity response of uninsured deposits as an endogenous process estimating the dynamic panels utilising the generalized-method-of-moment (GMM) estimators developed by Arellano and Bond (1991). They find that healthier banks can raise the level of uninsured deposits by raising their bid price, while weaker banks cannot. Nier and Baumann (2003) examine the relationship between bank asset risk and bank capital in 729 banks across 32 countries from 1993-2000. They use 2SLS panel procedures to account for potential endogeneity problems between the capital ratio and asset risk, and find that banks with a higher share of uninsured liabilities choose larger capital buffers for a given level of risk. 

In an emerging market context, Barajas and Steiner (2000) study market discipline in Colombia. Semi-annual data from 1985 to 1999 is analysed to estimate the price effect and quantity effect of market discipline utilising panel fixed-effect procedures. The paper concludes that depositors prefer banks with stronger fundamentals, and that banks tend to improve their fundamentals after being ‘punished’ by depositors. Martinez Peria and Schmukler (2001) analyse Argentina, Chile and Mexico, using both fixed-effect and pooled panel models for each country. For Argentina, the study uses yearly data from 1993 to 1997 on 83 banks. For Chile it has monthly data for 38 banks and for Mexico quarterly data on 12 banks, both from 1981 to 1996. The study finds that even small, insured depositors exert market discipline by withdrawing deposits from weak banks, implying that deposit insurance systems are not always fully credible.  
Our approach differs from that outlined the above in that we analyse how measures of bank risk influence the amount of capital the institution chooses to hold through the risk management decisions reached by bank management. A prudent bank which targets a particular level of default risk, would hold a bigger capital buffer if it desired to take on more portfolio risk. As such, the study is in the spirit of Shrieves and Dahl (1992) and Calomiris and Wilson (1998). Both of these papers provide evidence that changes in bank risk are positively associated with changes in bank capital for US banks. Shrieves and Dahl (1992) use data from 1983-1987 on 1800 FDIC-insured independent and holding company affiliated commercial banks with assets in excess of $100 million. Arguing that changes in capital and changes in risk are simultaneously related, they employ three simultaneous equations for changes in capital, non-performing loans and asset risk, respectively, to estimate the relationship between of changes in risk and changes in capital. Calomiris and Wilson (1998) focus on New York City banks in the 1920s and 1930s to estimate the effect of changes in capital on changes in asset risk. However, they find that results are similar between the 2SLS approach and an OLS fixed-effect approach, which both indicate a significant positive relationship between capital and asset risk.
 

The remainder of the paper is easily summarised. Section II presents an overview of the historical evolution of the Chinese banking system, and incorporates a description of the data sample used in this study. Section III discusses the model specification and presents the main hypothesis. The empirical results are presented and analysed in section IV. Section V  briefly concludes. 
II.
THE CHINESE BANKING SYSTEM: OVERVIEW AND DATA DESCRIPTION
To establish the economic context of the subsequent analysis, this section provides a brief overview of the evolution of the Chinese banking system. Until 1978, the system was entirely dominated by the People’s Bank of China (PBOC), which acted both as a central bank and as the only commercial bank in the country throughout the Chinese pre-reform period 1949-1978. In 1978, the banking system was separated into two arms, encompassing central banking (PBOC) and commercial operations. The central bank retained the name PBOC, while the commercial operation was split into four specialized state-owned banks (the Big Four), namely; the Agriculture Bank of China (ABC), the China Construction Bank (CCB), the Bank of China (BOC) and the Industrial and Commercial Bank of China (ICBC). It was not until the late 1980s that shareholding banks are initially established in order to provide some specialized niche products. At the time of writing, these banks are providing the full range of financial services throughout the country. In the early 1990s, the State Council granted special charters establishing policy-lending banks. These include the China Development Bank, the Export-Import Credit Bank and the Agriculture Development Bank which provide credit and services to the designated sectors and/or projects identified by the government. In addition, there are also non-bank financial institutions such as international trust and investment companies, credit co-operatives, and asset management companies. The current structure of the Chinese banking system is schematically illustrated in Figure 1.
The panel data series we employ in this study is largely constructed from accounting information obtained from the BankScope database. It is comprehensive in scope, covering 75 individual banks
 across eight years (from 1995 to 2003). The coverage of the sample includes state-owned banks, private domestic banks, listed banks and foreign banks. Table 1 provides detailed information on the ownership structure and the types of banks included in the sample. Although the state-owned banks constitute 20% of the number of banks in the sample, they manage almost 80% of the financial sector’s assets in the country. In contrast, the listed banks and foreign banks have relatively fewer financial assets. The sample also includes a large number of private domestic banks, which represent almost 70% of the banks in the sample. Similarly, in terms of asset size, these banks hold fewer financial assets than state-owned banks. The sample in this paper includes a comprehensive range of the financial institutions in China, even small regional city commercial banks and rural co-operatives. The comprehensive sample of banks involved in this study compare favourably with those in other emerging market studies. For instance, the Mian (2003) study of emerging markets includes only 27 Chinese banks. In other individual country studies, Martinez and Schmulker (2001) include 83, 38 and 12 banks in their analysis of Argentina, Chile and Mexico respectively. Compared with this work, we are confident that the number of banks included in this study is sufficient for a fruitful emerging market country study. 
III.
MODEL DESCRIPTION AND HYPOTHESIS DESIGN

The paper’s central objective is to analyse the extent to which the existence of market discipline influences the prudential risk management risk decisions of bank management, as reflected in the amount of capital they choose to hold. The main hypothesis we test is whether that effective market discipline generates incentives for banks to limit their risk by maintaining a lower probability of default, ceteris paribus, through enhancing their capital buffer. To empirically investigate this hypothesis we first posit a general relationship between bank capital and asset risk, with the basic model represented as: 

(1)
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where i denotes bank i, and t denotes time (year). RISK is the selected measure of a bank’s asset risk, and Z is a vector of control variables which have explanatory power in determining the level of bank capital. The dependent variable, CAP is defined as the ratio of equity capital (defined as the residual between liabilities and assets) to total assets, multiplied by 100 to convert it into a percentage. Equity is defined to include common stock, preferred stock, capital surplus, retained earnings as well as any available capital reserves. The bank’s asset risk is expected to have a positive effect on desired capital. A prudent bank, targeting a particular level of default risk, should enhance its capital buffer if it decides to assume more portfolio risk. Evidence for US banks in Calomiris and Wilson (1998) and Shrieves and Dahl (1992) indicates that changes in bank risk are positively associated with changes in bank capital. 

In an emerging market context, such as China, examining a relationship such as (1) is complex. Market information both on the banks’ asset composition and its risk is limited, perhaps reflecting the fact that only a few banks are listed on either domestic or foreign stock markets.
 Thus, the initial task is to arrive at an acceptable measure of asset risk. One of the most important asset risk measures utilised in the literature is the extent of non-performing loans at a specific bank. In the context of China’s banking system, this measure of asset risk is so (politically) sensitive that the annual reports of the banks contain very little, if any, information regarding this variable.
 Thus, as an initial proxy for asset risk we use loan growth, defined as the percentage growth rate of a bank’s loan portfolio between two adjacent time periods. The implicit assumption here is that loan growth in a bank is a positively signal of potential risk enhancing behaviour and an aggressive asset acquisition policy, which possibly works to the detriment of asset quality. The existence of effective market discipline will compel banks to hold more equity capital when they undertake a high rate of loan growth. If banks imprudently increase their asset size regardless of their level of capital, then it is reasonable to assume that non-performing loans will increase as a consequence. 

As a second proxy, we include the ratio of loan loss provision charges to total loans as a measure of asset risk. This ratio effectively measures the expected flow of future non-performing loans, since banks generally make current loan loss provisions to cover against the non-performing loans expected to emerge in the subsequent financial year. In order to reflect a banks’ past expectations on the current asset quality of its loan portfolio we take a one period time lag on the variable loan loss provisions. Here, the idea is that enhancing the ratio of loan loss provisions in year t-1 provides a signal that more non-performing loans are expected to accumulate in year t. As such, for a prudently managed bank, we expect this variable to be positively related to bank capital. However, as is unavoidably the case with much accounting information, clearly there is scope for short-term information distortion and false reporting. For example, a risky bank may deliberately keep its reported level of loan loss provisions at an acceptable level in an attempt to convey a signal of creditworthiness to the regulatory authority. In such a case, a risky bank may show a lower level of loan loss provisions than a more creditworthy institution. In other words, our measure of differences in bank risk may in fact underestimate the true differences. 

In the estimates of (1), we treat the variables impacting on bank risk exposure in year t as exogenous for capital in year t. The underlying rationale here arises in part from the fact that in China loans are non-tradable, meaning that risk in year t is largely determined by loan decisions made in previous years. Risk management decisions involving capital are considered to be more flexible, with the level of capital more easily adjusted for instance, by issuing more equity or by retaining earnings, in response to changes in the lending environment during the course of a given year. In particular, the risk arising from a bank’s loan portfolio is not easily changed over the course of one year, but determined by the bank’s loan policy in previous years. 

III.i
 Macroeconomic conditions and the level of bank capital

The fact that both the actual level of capital may differ from the desired level, and that the desired level of capital is likely vary across banks, justifies the use of a number of control variables, the Zs in (1). First, we employ real GDP growth and inflation to control for macroeconomic conditions. Clearly, the level of bank capital may fluctuate with the business cycle, as banks potentially use periods of expansion to accumulate capital through retained earnings. However, recessions are associated with an increasing frequency of loan defaults, which may eat into banks’ earnings and possibly its capital buffer, implying that prudently managed banks may choose to hold more capital during this phase of the cycle. Moreover, in recessionary periods banks may find it harder to raise new equity on the market, because of reduced investor confidence or a greater impact of information asymmetries between banks and potential investors. For the reasons outlined above, one may expect cost considerations and prudent management to dictate that capital accumulates pro-cyclically, indicating a positive relationship between real GDP growth and the size of capital buffer. Similarly, a high inflation rate erodes the real value of money balances, making depositors less confident in holding banks deposits. As a result, under such a condition banks find it more difficult to increase their capital through retaining earnings. As such, we expect inflation rates to be negatively correlated with a bank’s capital buffer. Borio, Furfine and Low (2001) report simple correlations between capital ratios and GDP growth for a number of countries. There findings are ambiguous, indicating that measured capital ratios are pro-cyclical in some countries and counter-cyclical in others. Moreover, Ayuso, Perez and Saurina (2000) find evidence that capital buffers are weakly counter-cyclical in Spain over the period 1986-2000. 

In order to identify any relationship between changes in bank equity capital and stock market development, we include the variable logreturn, defined as the annual stock market return in log form. The expectation is that this variable will have a negative relationship with the dependent variable (CAP), based on the notion that bank deposits may lose their attractiveness to investors when the return on equities rises, resulting in a reduction in banks’ earnings. Therefore, relatively speaking, it is more difficult for banks to increase equity capital under competition from a flourishing stock market. 

III.ii The channels of capital accumulation in China

Naturally, the facility and cost-effectiveness with which a banking institution can augment its capital buffer will impact upon its desired level of capital, and controls must be instituted in the empirical work to account for this fact. A simple comparison of group average ratios of equity to total assets across listed, non-listed and state owned banks is potentially informative in this respect. In the listed bank group, the mean value of the ratio is relatively low at only 5.6%. This compares to 11.9% in the state-owned group, and 8.2% in the non state-owned group, respectively. 

Analysing the issue further, for non-state owned banks, capital accumulation relies mainly upon two channels: funds generated internally through retained earnings and new equity capital. Because only a few banks in our sample are listed and have access to the capital market, the vast majority have to rely primarily on the retained earnings channel to increase their capital base. As such, we include return on equity as a control variable at the bank-specific level. The conjecture here is that a high rate of return on equity implies banks are more profitable and can more easily accumulate equity through retained earnings. As such, return on equity is expected to be positively linked to bank capital; indeed, Berger (1995) documents such a positive relationship between ROE and capital ratios for a sample of US banks in the mid-to-late 1980s period.

These remarks must be qualified in the case of state-owned banks. In theory they can augment their capital base in a similar fashion to the non-state banks including listed banks. However, there are well-documented historical reasons (Wong and Wong, 2001; Dick and Radha, 2002) to believe Chinese state-owned banks cannot accumulate a significant capital base through retained earnings, given that the inherited bad loans ratio (non-performing loans) in this sector is significantly higher than for non state-owned banks. To clarify, until the end of 1993, in the context of China’s planned economy, banks were compelled by the government to allocate credits to support the operations of  SOEs (state-owned enterprise) without taking account of the latter’s ability to repay. Many of those problem loans were spun-off from the state-owned banks in 1999 when the China State Council established four state financial asset management companies that purchased non-performing loans to the value of 1.3 trillion Yuan (US$ 168 billion) from the four largest state-owned commercial banks (Ernst and Yong, 2003). Thus, in contrast to private banks, state banks are able to enhance their capital by applying for an injection of special funds from the State Council. Furthermore, it is well documented that the profitability of state-owned institutions is much lower than their counterparty private banks (Wong and Wong, 2001; Dick and Radha, 2002). Thus, it is reasonable to believe that an increase in the state-owned banks capital base is much more likely to be generated by  external as opposed to internal funding. On this basis, we conjecture that an increase in return on equity is not necessarily positively correlated with the level of capital for the state-owned bank group. 

We also hypothesize that for reasons associated both with a reduction in informational asymmetries and the existence of scale economies in the provision of a capital buffer, larger banks will hold less capital, ceteris paribus. Larger banks are typically monitored by security analysts and so asymmetric information and dilution costs should be less of an impediment to raising new equity capital from the market. In addition, there are economies of scale in raising new capital. Because of high fixed costs arising from the underwriting and book-building process, equity issues are relatively more costly if they are small. For the larger banks, raising new equity capital should, therefore, be relatively cheaper than for smaller institutions. If larger banks will find it relatively easier to raise new capital should they need it, they can afford to hold relatively less capital. We measure institution size by the (log of) total assets and expect this variable to be negatively associated with the level of capital. However, commentators
 often point out that following a desire to prevent systemic, bank-failure initiated financial crises, authorities may deem larger banks “too-big-to-fail”. As these institutions are more likely to be bailed-out by the authorities if a major problem occurs, their incentive to hold a high level of capital is reduced. Therefore, a negative sign on the total assets variable can also be interpreted as support for the “too-big-to-fail” hypothesis.

Finally, we control for the age structure of the Chinese banking industry.  One interpretation of the variable AGE is that it represents a suitable proxy for the number of branches of banks in the country.
 Wide geographic branch networks serve not only to diversify a banks’ loan portfolios, but also to provide convenient services for depositors. From a depositors perspective the rationale can be extended further to reputational effects: older, established banks may be perceived as a relatively safe haven compared to the more recently established banks. As such, one may expect this variable to have a negative relationship with the capital variable.
 

Moreover, newly established banks in China have a more diversified ownership structure, with government share ownership fairly minimal or entirely absent. All of the exchange listed banks in our sample fall into this category, being established in the early 1990s. The older, banks have a much less diversified ownership base, being either wholly or majority state-owned. As such, they lack internal channels to increase their equity base. Mian (2003) argues that government banks tend to be much older than their private counterparts. This reflects the age-old resilience of the view that setting up large government banks in developing countries with weak financial markets is necessary to jump start the economy.   

III.iii
The effectiveness of market discipline 

We return now to our central objective, to ascertain if market discipline can promote more prudent bank management of risk by encouraging bank management to augment their institutions capital base in line with its risk exposure. We conjecture that market discipline is likely to prove more effective: (i) the less the extent of explicit or implicit governmental guarantees relating to bank liabilities and (ii) the more important the contribution of uninsured liabilities to the bank’s balance sheet. Retail deposits at Chinese banks are subject to an implicit governmental guarantee, but inter-bank market deposits are not subject to such a guarantee. Moreover, steps have already been taken to reduce the extent of information asymmetry in the inter-bank market. From January 1996, qualified financial institutions were granted  membership of the inter-bank market by the Central Bank, and all members of the market started to conduct trading through the electronic trading system instituted by the national interbank market. The Central Bank also instituted restrictions on the maturity structure and the amounts of lending or borrowing for interbank market member institutions.
 
Combined with the fact that interbank market participants have more information about each others respective financial condition than banks in the retail market, the implication is that inter-bank deposit market conditions are more likely to reflect the risk the borrowing bank is undertaking. Consistent with this conjecture, Ellis and Flannery (1992) find that CD (certificate of deposit) rates paid by large money centre banks include significant default risk pemia.
 As such, inter-bank market funds can be regarded as uninsured liabilities in a market in which participants are relatively well-informed, and we hypothesize that if market discipline is effective, bank capital will be positively related to the importance of inter-bank deposits in a bank’s balance sheet. 

Both Cordella and Yeyati (1998) and F and Schmeitis (2000) emphasize the commitment effect of bank information disclosure, demonstrating that banks selecting to disclose more information choose a lower default risk in equilibrium. The underlying rationale is that a bank that voluntarily discloses its risk-profile exposes itself to market discipline and will, therefore, be penalised by investors for choosing inappropriately high levels of risk exposure. Now measuring the amount of information available to investors is difficult. We construct two dimensions of information disclosure; one is a simple binary measure, while the other is an index of disclosure, which we construct for the purposes of this paper, and is based on the amount of accounting information available in the bank’s published accounts as documented in the BankScope data base. 

With respect to the binary measure, we believe that it is reasonable to assume that investors have more information about a bank if it is rated by a major rating agency. Rating agencies act as intermediaries in the information disclosure process, since they can gain access to information that is not publicly available to investors and feed this information into the rating. Kliger and Sarig (2000) suggest that this is the very reason why firms usually pay for the rating. It allows firms to incorporate inside information into the assigned ratings without disclosing specific details to the public at large. A number of studies provide evidence that ratings do indeed contain information over and above that information, which is publicly known. Kliger and Sarig (2000) show that Moody’s change to a finer grading system in April 1982 moved bond market prices for individual credit rated securities in a way consistent with the good or bad information associated with the finer rating. We conclude from this evidence that investors have more information on an individual bank if it is rated. We therefore set an indicator variable (rating), which takes value 1 if the bank is rated by any of the three major rating agencies (Standard and Poor’s, Moody’s and Fitch IBCA), and zero otherwise. The market discipline hypothesis suggests that banks which have an agency rating will hold more capital for a given level of risk than institutions without a rating. 

For the purpose of this paper, we also construct a direct measure of the quantity of information pertaining to the risk profile of the bank which is in the public domain, by creating our own index of disclosure. This index considers 15 categories of possible disclosure relevant to a banks risk profile, for example interest risk, credit risk, and liquidity risk. As such, it provides a measure of the extent to which a bank provides disclosure information in its published accounts, as documented in the BankScope database. Generally, we assign a value of one if a bank provides information on a specific category, and a value of zero otherwise. However, among all the risk measures, we believe that information relating to its capital base plays the most important role in reducing a bank’s risk activities. Consequently, for the capital sub-index, we assign a value of 3 if banks provide at least three entries in this category.
 Therefore, the maximum score on the index each bank can attain is seventeen. (Detailed information about construction of the index of disclosure is provided in Appendix 1). Our maintained hypothesis is that under effective market discipline, the measure of information disclosure should be positively related to a bank’s equity capital. 

III.iv
Relationship between market discipline and government support

As indicated earlier, state-owned banks play a dominant role in China’s banking system, not only because they hold a large volume of the banking sector’s assets, but also because they are more geographically dispersed and have more branches than other banks. The implication is that government involvement in the sector is likely to play an important role in affecting the nature and scope of market discipline in Chinese banking.  As the social cost of systemic risk arising from bank failure is large, this may prompt authorities to initiate a “bail out”, rather than allow a state-owned banking institution to fail. Clearly, if an institution is perceived to be more likely to receive government support in the event of encountering financial difficulty, the less effective market discipline is likely to be in influencing the amount of capital held by that institution. 

Now the Fitch IBCA agency assigns a rating, the Fitch IBCA Public Support Rating, intended to reflects the probability of government bailout. It ranges from 1 (near certain bail-out) to 5 (bail-out very unlikely). Gropp, Vesala and Vulpes (2001) show that subordinated debt spreads have predictive power in explaining bank failure for banks which have a Fitch IBCA public support rating of 3 and higher (low probability of bail-out), but do not have any predictive power for those banks with a supporting rating of 1 and 2 (high probability of bail-out). Overall, their study suggests that market discipline is largely absent if markets believe that a bailout is very likely. 

In our sample of banks, there are 17 banks that have a Fitch IBCA Public Support Rating, ranging from 1 to 4
. Using these ratings to undertake analysis of the effect of government support on market discipline, raises the issue of what ratings should be assigned to currently unrated institutions. While problematic, we do not believe that this task is insurmountable for the following reasons. First, examining the ratings assigned to the banks, indicates that all state-owned banks are rated either 1 or 2, reflecting an agency belief that these banks are more likely to be bailed out by the government. Second, the banks with less government shareholding are rated at 3. Third, all the listed Chinese banks are rated at 4, showing that the probability of bailing out for these banks is relatively, even lower. Therefore, we propose that the remaining unrated banks should have a rating of 5. These banks are city commercial banks and regional private banks with no government owned shares. The maintained hypothesis is that market discipline is weaker, and the level of an institution’s capital buffer will be lower, the lower the value of the support rating variable. Note, that by assigning a value of 5 to the presently unrated banks we are implicitly biasing the test result against the maintained hypothesis of the existence of market discipline.

III.v
Potential Endogeneity Bias
The difficulty of identifying the effectiveness of market discipline on a bank’s prudential risk management decisions is compounded by the fact that the dependent variable, the level of capital, may also impact on the variables used to measure market discipline, in particular information disclosure and inter-bank deposits. In other words, are decisions regarding the amount of information to disclose or a bank’s activity in the market for inter-bank deposits completely exogenous to decisions regarding the level of capital? 

Consider information disclosure. A bank that wishes to raise more equity or attract more customer deposits may need to increase the extent of its information disclosure to generate sufficient investor demand. This effect will result in a positive relationship between capital and information disclosure. Furthermore, this endogenous problem seems to be potentially serious in the context of China’s banking system. The state-owned banks have a higher capital ratio than the listed bank group,
 while on average, state-owned banks disclose less information than the non state-owned banks.
 Without incorporating the requisite controls, taken at face value this fact may appear to indicate that banks with more capital disclose less information than lesser capitalised banks, in contrast to the expected positive relationship between  information disclosure and capital. Therefore, eliminating the endogeneity problem is crucially important if we are to correctly test the impact of market discipline on the level of the capital buffer. 

Moreover, banks holding less capital may have to attract more deposits from other banks in the interbank market to ensure adequate funding of their own assets. As banks in China are all subject to the asset - liability management rules imposed by the Central Bank, the more deposits they attract, either from individual depositors or from the inter-bank market, more funding they can allocate for their loan portfolios. As such, banks with relatively less capital are placed under more pressure to compete for deposits in both the retail market and the inter-bank market, if they are going to increase their profits through their loan portfolio. Therefore, the lesser capitalised  banks may compete more strenuously for inter-bank deposits, an effect which may result in a negative relationship between the level of capital and a bank’s inter-bank deposit ratio, the reverse relationship to that expected.


The potential endogeneity problem is likely to be less severe for the other two variables (government support rating and credit agency rating), which are selected to measure the effectiveness of market discipline. Indeed, these variables are clearly exogenous from the point view of the bank. A bank’s supporting rating is largely predetermined by its ownership structure in the context of China’s banking system. Moreover, the credit ratings of Chinese banks also appear to have a relationship with a banks’ ownership structure and their asset size, as only state-owned and large asset size banks are rated by the main agencies. 

To address the endogeneity problem, we adopt a Two Stage Least Squares (2SLS) instrumental variables estimation procedure. In the first stage, the endogenous variable is regressed on a set of exogenous regressors. We then predict the dependent variable in this regression taking account only of the information generated in the first stage of the regression, and use the predicted value of the variable rather than its actual value, in the second stage regression. We adopt this approach for the two variables highlighted above, namely information disclosure and inter-bank deposits. The fact the potential endogeneity issues are tackled using a 2SLS approach, requires the model to specify appropriate instrumental variables. Appropriate instrumental variables should satisfy two crucial econometric criteria. First, instrumental variables should be highly correlated with the likely endogenous variables. Second, the selected instrumental variables should not be correlated with the error term. We propose two candidates for instrumental variables. The first candidate is the loan ratio, defined as the ratio of total loans to assets. The second is the net interest margin, measured as the ratio of net interest revenue to total earning assets. 

The main hypothesis proposed in relation to the effectiveness of market discipline is that banks should hold more capital as a consequence of releasing more financial information to the public. Since the estimation procedures potentially suffer from the endogeneity problem discussed above, the dependent variable in the 2SLS regression will different from that utilized in the benchmark model involving the level of capital outlined previously. Specifically, motivated by the fact that the instrumental variables may be highly correlated with the level of capital, in the 2SLS estimations we use the first log difference of capital rather than the level of capital This log difference can be interpreted as a percentage change in the capital base. One of the instrumental variables utilized, namely the net interest margin, is a measure of profitability of banks, which for reasons previously outlined may be positively correlated with the level of capital. Although conventional wisdom may suggest higher equity levels should be associated with lower earnings since higher equity levels correspond to lower risk, findings for US banks demonstrate equity levels are in fact positively related to earnings (Berger, 1995). If the level of capital is employed in the 2SLS estimation, the net interest margin variable will explain the level of capital, and this causality effect will violate its ability to be used as an instrumental variable. A similar rationale can be proposed in relation to the other instrumental variable, the loan ratio. Since the loan ratio can be interpreted as one of the measures of capital structure, it is reasonable to assume that higher level of capital will be associated with higher loan ratio. However, taking the log difference of the dependent variable will largely reduce the explanatory power of two instrumental variables. Further comfort may be taken from the fact that the correlation coefficients between the proposed instrumental variables and the differenced capital variable are much smaller than those involving the level of capital (see Table 3). Clearly, it could be argued that the chosen instrumental variables (net interest margin and loan ratio) are endogenously related to the change in the level of the capital base over longer horizons. However,  the change of capital is regressed on contemporaneous bank specific variables measured over a one-year period, and we maintain that over such  a short time horizon these variables can be confidently taken as exogenous.   

The paper uses the following general reduced forms for the 2SLS estimations:

The first stage regression model, is given by equation (2):
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 is a vector of time dummy variables, which are set for the individual years, thereby controlling for time varying effects impacting on the two instrumental variables.  

The second stage regression model is equation (3):
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In equations (2) and (3), all the variables are defined as in the basic capital model, except that we incorporate the two new instrumental variables, namely information disclosure and inter-bank deposit. We also use the fitted values of the two variables from the first stage regression (equation (2)) rather than their actual values in estimating equation (3).    

In the first stage regression model, the endogenous variables are regressed on the exogenous variables including macroeconomic condition variables, bank specific variables, instrumental variables and a vector of time dummy variables. The variable of loan growth is dropped in the first stage regression model, because this variable tends to be highly correlated with our one of the instrumental variables, the loan ratio. As both of the instrumental variables vary through time, we also exploit the time-series dimension of our dataset and include time dummy variable for each financial year. As a result, the predicted values of the instrumental variables through time will be specific to each bank and, therefore, can mimic the actual values in those variables at the bank level. This approach is motivated by our observation that the average changes in both instrumental variables are very different across banks. The following section presents the empirical results.

IV.
EMPIRICAL RESULTS
IV.i
Descriptive Statistics

Summary statistics for are presented in table 4. As the dataset contains both time-series and cross-sectional dimensions, we classify the standard deviation measures into three categories, (i) overall standard deviation, (ii) “between” deviation, and (iii) “within” deviation. The “between” standard deviation is the standard deviation across all banks in the sample of the average taken across time for each bank. Therefore, s a measure it ignores any time variation. The “within” standard deviation is the average across all banks of the standard deviation across time for each bank. It therefore ignores any cross-sectional variation. The overall coefficient of variation suggests that the largest variation is found in the variables relating to the ratio of loan growth and to ratings, and the lowest is evident for the log of assets and the support rating. Furthermore, some variables such as the rating do not vary at all over time. Also noteworthy is the fact that the “within” variation is much lower than the “between” variation for the ratio of Inter-Bank deposits, the log assets variable and the information disclosure variable. The “within” standard deviation for the capital variable is also small in magnitude. This indicates that the capital ratios among the sample banks do not vary much across time suggesting potential autocorrelation problems may be of concern for this dependent variable. We investigate this issue in more detail in the following section. However, the “within” variation is much higher for the Loan Growth variable. Overall, these summary statistics indicate the importance of both cross-sectional and time-series variation in the variables in the dataset, giving further justifications the use of panel data estimation procedures.    

A simple correlation matrix is presented in Table 3. The first (second) column presents the partial correlations between the level (first log difference) of the dependent variable, the capital ratio, and the independent variables. The most noteworthy result is the contrast between the positive (negative) partial correlation exhibited between the level of (changes in) capital and the variable measuring the level of inter-bank deposits. This suggests that he banks that exhibit a relatively high level of capital are also the banks that attract a relatively high level of inter-bank deposits. However, this does not mean that banks can necessarily raise funds from the inter-bank market simply by raising the level of their capital base. Indeed, the negative relationship represented between a change in the capital and a level of inter-bank deposit suggests that banks which raise their level of inter-bank deposits experience a fall in their level of capital, thereby indicating that some banks may desires to reach a high level of capital simply in order to maintain their level of inter-bank deposits. This reinforces the importance of utilising an econometric model that can adequately control for this potential endogenous relationship between inter-bank deposits and capital, enabling the model to discern a bank’s independent decision-making with respect to the amount of capital it holds.
 These issues are examined empirically in the next section. 

IV.ii
Models of Bank Capital

Table 5 provides the regression results of equation (1) in relation to several alternative specifications of the error structure of the basic bank capital model. The first column presents the results from the benchmark pooled OLS regression of the model. As the White (1980) test exhibits a low P-value and a general test statistic value of 213.5797, strongly rejecting the null hypothesis that the variance of the error terms is identically distributed, the assessment of significance incorporates robust standard errors. Although some of the estimated OLS coefficients, including real GDP growth, return of equity and loan loss provisions turn out to be highly significant, this baseline OLS regression in column 1 ignores the panel structure of the dataset, and counterfactually assumes that all observations are on an identical bank. Moreover, the diagnosis of non iid errors suggests that it is reasonable to use GLS rather than OLS procedures.
The fixed effect estimators (Column 2) focus on the variation in the dependent and independent variables across time within each of the banks, although it ignores  variation across the individual banks. Although the signs of the OLS and fixed-effect estimates are the same, in contrast to the OLS model the fixed effect model  successfully distinguishes the expected significantly positive effect of bank history on capital, confirming the view that time variation in a bank’s history is important in explaining the level of bank capital. 
The between estimator (Column 3) focuses on variation across banks in both  dependent and independent variables. The regression results imply a positive and highly significant coefficient on the Loan Loss Provision variable, indicating that its cross-sectional variation is important in explaining the level of bank capital. However, since the between estimator effectively regresses a time average on time averages, it is unable to take account of the time dimension inherent in the data and consequently cannot explain either the effect of loan growth or the effect of banks’ history on its capital.

Columns 4 to Column 6 present the estimators for variants of the preferred specification, namely the random effects model. Different error structures are incorporated in each succeeding model. The random effect specification takes account of the panel structure of our dataset, and utilises both across time and across bank variation in the independent and dependent variables in generating its estimates. Column 4 estimates the GLS random model without imposing any restriction on the structure of the error terms,  albeit assuming they are independently distributed. Comparing the results with those of column 3, the random effects model is able to successfully distinguish the highly significant negative impact of loan growth on bank capital. Although the random effect model accommodates the panel structure of the dataset, the fact that the within standard deviation in the variable capital is quite small leads us to suspect that the error terms may be correlated with each other in individual banks. Indeed, the Wooldridge (2002) test, to diagnose autocorrelation among the error terms based on the model (4) yields a test statistic (with 54 degree of freedom) of 8.116 and a p-value of 0.006. On this basis, we reject the null hypothesis of no first-order autocorrelation in the error terms, justifying the earlier conjecture that a model incorporating an AR (1) process is more appropriate for the dataset. Column 5 is the model with such a common AR (1) process and it assumes that the autocorrelation in the error terms is common across the banks. The estimated autocorrelation coefficient on the residual of is 0.7952. In fact, the estimates of the model with the AR (1) process are similar to those of the GLS in column 4 except in relation to two variables, Loan Growth which losses its significance in the former, and the linear time trend (year) which gains significance in the latter. However, this model also fails to isolate any effect of Loan Growth on the capital base. 

Apart from the problem of autocorrelation in the models, we are also concerned with potential heteroskedasticity in the error terms, indicating that the variance of the error terms may not be the same across banks. Since iterated GLS with heteroskedasticity produces maximum-likelihood parameter estimates, we can easily conduct a likelihood test with a null of homoskedastic error terms. This test generates the value of 
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(59 degrees of freedom) with p-value=0.00, leading to a convincing rejection of the null that the error terms are homoskedastic. Moreover, although we have already detected autocorrelation in the error term, it is unclear whether the error terms follow a common AR (1) or a panel specific AR (1) process. Utilising AIC and BIC information criteria to decide which model best fits the data, leads to the conclusion that the panel specific AR (1) is more appropriate.
   

Column 6 presents results of the random effects feasible GLS estimation in which the error variance-covariance matrix is obtained assuming the errors following a panel specific autoregressive process, with the autocorrelation of the error terms also allowed to differ across banks. It turns out that the results of the two specifications are similar, except for the variable Loan Growth, which is significant in column 6. However, we maintain that the standard errors of the FGLS specification in column 6 are likely to be more reliable. 

Subsequent to addressing the adequacy of the model specifications, we now provide a summary discussion of the magnitude and significance of the parameter coefficients for the capital model. One risk variable, Loan Growth, exhibits a significantly negative sign in all specifications even after incorporating a linear time trend. This suggests that banks with high loan growth rates have lower levels of capital. In column 6, the significant coefficient on the variable loan growth is -5.2% suggesting that a 1% increase in loan growth leads to a 5.2% reduction in the level of capital. When evaluated at the mean this amounts to a capital ratio of 7.56%. We propose the following explanation for this effect in the context of China’s banking system. First, although China is experiencing burgeoning economic growth economy (continuously above 7% since 1995), most banks have few channels through which they can increase their level of capital in line with the demand for loans. State-owned banks can either rely on the State Council’s special funding
 or increase their retained earnings. However, in general state-owned banks have a lower asset quality than non state-owned banks, meaning that the former have to allocate more funding to offset bad loans. A higher rate of loan growth may also signal a higher probability of accumulating bad loans, which eat into current retained earnings. Thus, increasing capital through retained earnings may not resolve the problem for state-owned banks. In the context of non-state owned banks, the majority are not listed, severely limiting their ability to access to equity-type funding to augment their capital level. As such, one possible interpretation of the significant negative relationship between loan growth and capital is that it may signal that the banks in China are somewhat “imprudently managed” in the context of new loan issuance, expanding loans in accordance with market demand without fully considering the impact on the adequacy of their capital base. 

The other variable measuring credit risk, namely loan loss provisions, has the expected positive relation to the level of capital, implying that if banks set aside a high level of loan loss provisions in a given year, they raise their capital base in anticipation of bad loan emerging in the subsequent financial year. This evidence is in accordance with the view that market induces banks with higher perceived risks to keep higher capital buffers as self-insurance against insolvency. 
Turning to discussion of bank specific variables, findings suggest that “return on equity” has a significant negative relationship with equity capital. This evidence can be interpreted in several ways, an obvious one being that high capital banks are less efficient than low capital banks. However, it may also be the case that less capitalised banks are trying to improve their market position through enhancing their profitability. A bank’s history also plays an important role in determining the capital base. The mean value of the capital ratio is 12.76% while the coefficient on the variable bankhistory is about 0.09%. This says that a bank with one more year history would have a capital base 0.09% higher than other banks.
 The variable logassets also turns out to be highly significant in the capital regression model, demonstrating that large banks have a relatively lower capital base, ceteris paribus than smaller institutions. This possibly reflects a belief that they are more likely to be bailed out by the government in the event of financial difficulties. 

Consistent with our expectation that capital buffers are pro-cyclical, we find the evidence that the level of capital is positively related to the real GDP growth rate. It is also negatively related to inflation. The other indicator of the macroeconomic environment, the Equity Market Return, also exhibits a negative relationship with capital, signifying that when the equity market is booming, the level of bank capital level is lower, although this effect is only marginally significant (at the 8% level). 
IV.iii
The effectiveness of Market discipline

We now return to our primary focus, an assessment of the effectiveness of market discipline. We begin by considering the issue from the perspective of the inter-bank market. Previously, we highlighted potential endogeneity between two of the market discipline variables, the Interbank ratio and information disclosure and the dependent variable, the level of capital. To test for potential endogeneity problems between them, Hausman-Wu
 diagnostic tests based on the two selected instrumental variables (the net interest margin and the loan ratio). For the inter-bank deposit ratio and information disclosure, the Hausman-We test generates
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, respectively both with p-values = 0.00. Therefore, in both cases the null of no endogeneity is rejected. 
We then initiate a 2SLS procedure as follows. First, both the endogenous variables, information disclosure and inter-bank deposits, are regressed on the vector of exogenous variables, including bank history, real GDP growth, inflation, return on equity, log asset, net interest margin, loan ratio and year dummies using a model incorporating panel heteroskedasticity and a panel specific AR (1) process. In the second stage, we employ the first log difference of capital, DCAP, as the dependent variable. This automatically eliminates the autocorrelation in the error term
. The second stage model then uses fitted, not actual, values of the endogenous variables to derive the estimates in the second stage regression models. The coefficient estimates  can be interpreted as the percentage increase or reduction in the capital base associated with unit changes in the independent variables, rather than the change in the level of capital changes.     

The results of the first stage regression are presented in Table 6. In the first stage regression, the two instrumental variables-loan ratio and net interest margin are shown to be highly correlated with the inter-bank deposit ratio and the information disclosure variables, evidence which partially justifies their use as instruments. Table 7 indicates the results of the second stage regression procedures. Column 1 signifies that the fitted value of the interbank ratio exhibits the expected positive disciplining effect, albeit it is significant only at a 10% level. The fitted value of the information disclosure variable also has the expected positive sign, and this time is significant at the 5% level. Because information disclosure is a constructed index, and its coefficient is 7.06%, we can assert that an increase of one score in the information disclosure index would lead to 7.06% increase in a capital ratio. When evaluated at the mean of the capital ratio, 12.76%, this amount to a capital ratio of 13.66%. We interpret these results as indicating that that information disclosure and the pressure exerted by inter-bank market activity can discipline banks to hold more capital. This is the case even though the Chinese financial authorities implement a system of implicit guarantee on deposits. 
Table 8 Column 1 presents the regression results using a further selected information measure, namely rating. The market discipline hypothesis suggests that if a bank is rated by a major rating agency, investors or depositors have more information about that bank, thereby inducing the amount of capital held by the bank to be more sensitive to information release relative to a non-rated bank. Our regression results confirm this hypothesis. Furthermore, the effect is found to be highly significant. The coefficient on rating is large in terms of its economic significance, implying around 5.0% increase in the capital ratio as a result of acquiring a rating. Measuring capital at its mean value, this translates to a capital ratio of around 17.76% for rated banks. However, this result should be treated with caution. As rating is just a dummy variable indicating whether a bank is rated or not, and because we have limited information on such a rating, the model is unable to differentiate the impact of an upgraded rating or downgraded rating on the level of bank’s capital. Second, the largest banks in terms of their asset size are all rated by  credit agencies. The banks which remain without a rating are small banks that may attract less attention from depositors when monitoring banks’ operations. 

IV.iv
State-owned versus Private Banks 

To date, our main results support general discernible impact of market discipline. However, this impact could be distorted by government support, for if banks come to depend upon more governmental support, that may generate adverse moral hazard behaviour leading the institutions to hold less capital. Table 8 Column 2 provides the results of tests of the relationship between government support and changes in bank capital. Noted that we cannot include the support rating and rating variable in the same regression, as the majority of the banks in our sample which have a Fitch IBCA support rating are also rated by a major credit rating agency. Indeed, the absolute value of the correlation between the support rating and rating variable is very high, at about 0.5. Turning first to the support rating, results indicate it has a  significant negative relationship with the level of capital, meaning that banks with more government support maintain a higher capital base, which contradicts the market discipline hypothesis. The important issue here in terms of interpretation is to be able to distinguish the constraints imposed by regulatory discipline as opposed to the incentive impact of market discipline. As discussed earlier, banks with more government support, which are those scaled with a value of 1 or 2 on the support rating variable, are also those most likely to obtain capital injections from the Central Bank rather than their voluntary decisions to maintain high levels of capital. The Chinese government’s recapitalisation of state-owned banks twice, in the 1980s and 1990s, respectively supports this argument. 

This leads neatly to another major issue, namely the extent to which market discipline varies across banks with differing degrees of government support. For banks whose risk management behaviour shows less responsiveness to variation in risk, perhaps as a result of a high probability of a bail-out in the event of encountering financial distress, the existence of inter-bank deposits and a degree of information disclosure does not necessarily result in a strengthening of managerial incentives to maintain a high capital buffer. To illuminate this issue we first concentrate on the subset of banks in our sample that are rated by Fitch IBCA and consequently have a public support rating. The banks are separated into two groups. The first includes the 10 banks, whose support rating is less than 2, reflecting a high probability of bail-out. The other group includes 62 banks, whose support rating is greater than 2. Table 9 presents the regression results. It is now apparent that the information disclosure coefficients are positive in both sub-samples. Interestingly, even for those banks with high degree of government support, information disclosure has a significant positive relationship with the capital. However, the effect of information disclosure is even more significant, at the 1% level, for banks in the low government support group. The results are even more emphatic when using the inter-bank ratio. The coefficient is also positive for both sub-samples of banks, but the coefficient is smaller and not significantly different from zero in that with high government support. In the other group, the coefficient on inter-bank deposits is  significant at 16.39%, indicating that a bank which has an inter-bank deposit ratio of unity, (meaning that it is fully financed by inter-bank deposits) has a capital ratio 16.39% higher than a bank that had no bank deposits. Measured in terms of mean value, its capital ratio will be 16.67% (as the mean value of capital ratio in this group is 14.33%).
Prudent risk management behaviour suggests that if a bank has a riskier loan portfolio, then it should on average hold a higher level of loan loss provisions than other banks. The coefficients on the variable loan loss provision in Table 9 are both large and significant for banks comprising the high government support group. This confirms that these banks are expecting a high level of default on their loans. We argued earlier that this may possibly reflect poor historical lending practices in the state sector. However, the loan loss provision variable is found to be insignificant for the group of banks with a low probability of government support in the event of encountering financial distress. The results shown in Table 9 also imply that the capital base in the banking group with a high probability of government support is less responsive to macro-economic shocks than that in the other group. This evidence is consistent with the results of Mian (2003), who argues that managers in government bank have fewer incentives to operate the bank efficiently and prudentially, and initiate lending practices that do not respond effectively to different types of shocks hitting the economy. Ultimately this leads to higher default rates.   

To summarise this discussion, the results overall suggest that the beneficial effect of market discipline appears to be relatively weaker for banks enjoying higher levels of government support. This result is consistent with the moral hazard hypothesis that such government support limits the effectiveness of market discipline and reduces the incentives of bank management to prudentially manage the risk of financial distress. Currently, it may not feasible to remove the implicit government guarantees in China, but we maintain supervisory policies should further encourage banks to increase the transparency of information provided to investors and depositors. 
IV.v
Further Specification and Robustness tests
To further determine the robustness of our results, we explore whether our results are sensitive to utilisation of the log differenced dependent variable, DCAP. The findings are presented in Table 10. We conduct robustness tests using four regression models: The first contains the complete sample of banks. The second introduces a dummy variable, state, which is set equal to 1 if a bank is state-owned and zero otherwise. The third is the “rating” regression model. The fourth is the “support rating” model. As the dependent variable now reflects the percentage change in the capital buffer in response to changes in the explanatory variables, some results may differ from those obtained using the level of capital as the dependent variable. The purpose of these further tests is simply to ascertain the extent and impact of these differences.

Overall, the impact of marco-economic variables appears fairly robust throughout the specifications. Their signs and significance levels remain generally consistent  with those obtained when investigating the impact of the level of capital. The variable loan growth again exhibits a significant negative relationship to the dependent variable, revealing the fact that banks in China pursue an aggressive strategy in their loan issuance policy; this may increase the probability of default of elements in their loan portfolio. However, the sign of the return on equity variable differs from that obtained when modelling the impact on the level of capital. The positive relationship now exhibited with the change in capital leads to the possible inference that more profitable banks increase their equity capital by more than lower profitability banks, although the effect is not found to be statistically significant. One of the credit risk measures, loan loss provision, retains the same sign in the regressions and is still not significant in three out of the four specifications.

Finally, two of the rating variables, namely rating and support rating, exhibit the opposite sign to that manifest in the capital level regression models. Again, although the coefficients are insignificant, both rated banks and banks with more government support demonstrate lower capital growth than non-rated banks and banks with low government support. Thus, while the former group of  banks have a higher capital base, this base does not appear as responsive to changes in the risk implicit in their loan portfolios. Column (2) presents the results of the model incorporating the  dummy variable, state. The coefficient is positive but insignificant, indicating that  state-owned banks may have more capital growth than non state-owned banks. To date it is unclear whether this effect is driven by regulatory constraints or by market discipline.  
VI.
Conclusion

This paper examines if market discipline provides incentives for Chinese banks to limit risk of default through prudential management of their capital base. We investigate the effect of three sets of factors relating to the strength of market discipline, namely, inter-bank deposits (uninsured funding), information disclosure and government support. The analysis corroborates the view that a higher share of inter-bank deposits (uninsured funding) in a bank’s portfolio has a disciplining effect, leading the bank to operate with a larger capital buffer for a given risk exposure. The paper also finds some evidence in favour of the hypothesis that banks which disclose more information, are subject to stronger market discipline, and limit their probability of default by choosing a higher capital buffer. There is also evidence that a higher degree of perceived government support potentially engenders moral hazard, leading banks to hold lower capital buffers, ceteris paribus. Our results are broadly supportive of recent Chinese policy initiatives. Enhancing market discipline through improved information disclosure, and by exposing banks to more uninsured liabilities, appears to be beneficial for risk management, in that both mechanisms seem to generate incentives for banks to augment their capital. 
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Figure 1: Schematic representation of the Chinese Banking System
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	Table 1 Distribution  Category

	Panel A
	
	
	
	
	
	
	
	

	　
	　
	　
	　
	　
	　
	　
	　
	　

	Ownership Type*
	
	Number of Banks
	
	Total Assets*

	State-owned
	
	15
	
	20.00%
	
	13,599.02
	
	80.90%

	Private Domestic
	
	52
	
	69.33%
	
	2,530.85
	
	15.06%

	Foreign
	
	3
	
	4.00%
	
	3.50
	
	0.02%

	Share-listed
	
	5
	
	6.67%
	
	677.20
	
	4.03%

	
	
	
	
	
	
	
	
	

	Total
	　
	75
	　
	100.00%
	　
	16,810.57
	　
	100.00%

	Panel B
	
	
	
	
	
	
	
	

	　
	　
	　
	　
	　
	　
	　
	　
	　

	Type of Institution
	
	Number of Institutions
	
	Total Assets

	Commercial Banks
	
	32
	
	42.67%
	
	15,490.06
	
	92.14%

	City commercial Banks
	27
	
	36.00%
	
	806.08
	
	4.80%

	Rural co-operatives
	
	1
	
	1.33%
	
	30.17
	
	0.18%

	Other institutions
	
	15
	
	20.00%
	
	484.24
	
	2.88%

	
	
	
	
	
	
	
	
	

	Total
	
	75
	
	100.00%
	
	16,810.55
	
	100.00%

	　
	　
	　
	　
	　
	　
	　
	　
	　

	Data Source: The BankScope Database and authors' calculation

	*Total Assets are in Billions of Chinese Yuan and their values in each category are calculated by their mean values across each year.

	

	*The state-owned banks are defined as those where government owns more than 50% of bank shares. The foreign banks are defined as thse where foreign investors own more than 50% of bank shares. The share-listed banks are defined as banks which are listed on either the Shanghai Stock Exchange or the Shenzhen Stock Exchange.

	

	

	

	


Appendix 1:  The Synthetic Disclosure Index Based on FITCH IBCA BANKSCOPE Information

To construct the market discipline variables, we develop a disclosure index using the BankScope database as our root source of information. This index evaluates bank-specific information on disclosure taken from their published accounts. To arrive at the disclosure index we focus upon a number of dimensions of accounting information which we maintain can be utilised as indicators of bank risk.  15 subindices are created which reflect whether the bank’s accounts as presented in BankScope provide any detail on each dimension. The subindices are then aggregated to form a composite disclosure index. 

The composite index is defined as 
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Where each subindex, 
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, can be related to one or more sources of risk (interest risk, credit risk, and liquidity risk). Rather than ordering the subindices with respect to the source of risk on which they inform, the definition and ordering of the subindices follows the presentation in the BankScope database. 

The following table lists the subindices used to construct the composite disclosure score. For all subindices, we assign a 0 if there is no entry in any of the corresponding categories and a 1 otherwise, except for the capital subindex. For the latter, we assign a 0 if there is no entry in any of these categories, a 1 if there is one entry only, a 2 if there are two entries and a 3 if there are three or four entries. Note that whenever a bank provides information on three of these items, one can infer the fourth. Providing three items if therefore viewed as informationally equivalent to providing four items. The maximum attainable score on the sum of the subindices is 17.

  Subindices used to construct the composite disclosure index

	
	Subindex
	Categories

	Assets

	Loans
	S1: Loans by maturity
	Short-term loan(<1 year), Medium-term loan(<3 years, Long-term loan (>3 year)

	
	S2: Loans by type
	Trade bill and bill discounted, other loan

	
	S3: Problem loans
	Total impaired loans

	Other Earning assets
	S4:Investment
	Investment, Trading securities, Entrusted loans and investment, and securities held under Repurchase agreement

	
	S5: Investment by maturity
	Long-term investment, and short-term investment

	
	S6: Deposits with other parties
	Deposits with central bank, deposits with other banks

	Liabilities

	Deposits
	S7: Deposits by maturity
	Demand deposit, short-term deposit (<1 year), time deposit

	
	S8: Deposits by type of customer
	Bank deposits, municipal/government deposits

	Other Funding
	S9: Long-term funding
	Long-term deposit, bond issued, other funding

	Memo Lines

	
	S10: Reserves
	Loan loss reserve

	
	S11: Capital
	Total capital Ratio, Tier 1 ratio, Total capital, Tier 1 capital

	
	S12: Contingent liabilities
	Total contingent liabilities

	
	S13: Letter of credit and guarantee 
	Collection for customers, letter of credit issued, and bank guarantee letter

	Income Statement

	
	S14: Non-interest Income
	Net Commission Income, Net fee income, Gain on exchange

	
	S15: Loan Loss Provisions
	Loan loss provisions


Table 2 Supporting Ratings and Credit Ratings for the Banks in China
	No. of Bank
	Bank Name
	Ownership Structure
	Credit Rating by major agencies
	Supporting Rate

	1
	Agriculture Bank of China
	State-owned
	Yes
	2

	2
	Bank of Beijing Co.
	Non State-owned
	Yes
	4

	3
	Bank of China
	State-owned
	Yes
	2

	4
	Bank of Communications
	State and public entities cross holding
	Yes
	2

	5
	Bank of Shanghai
	Non State-owned
	Yes
	4

	6
	China Construction
	State-owned
	Yes
	2

	7
	China Development Bank
	State-owned
	Yes
	1

	8
	China Everbright Bank
	State and public entities cross holding
	Yes
	3

	9
	China Merchants Bank
	Listed Bank
	Yes
	3

	10
	China Minshen Banking Corp.
	Listed Bank
	Yes
	4

	11
	CITIC
	State and public entities cross holding 
	Yes
	3

	12
	Guang Dong Development Bank
	Non State-owned
	Yes
	4

	13
	Hua Xia Bank
	Listed Bank
	Yes
	4

	14
	Industrial and Commercial Bank of China
	State-owned
	Yes
	2

	15
	Industrial Bank
	Listed Bank
	Yes
	4

	16
	Shanghai Pudong Development Bank
	Listed Bank
	Yes
	4

	17
	Shenzhen Development Bank
	Listed Bank
	Yes
	4


Data source: The BankScope Data base

	Table 3: Correlation Matrix
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	　
	capital
	D.capital
	loangrowth
	bankhistory
	GDPgrowth
	inflation
	ROE
	logasset
	year
	Market_re
	inter_dep
	loanratio
	information 
	support
	inte_margin
	loanlosspro
	rating

	capital
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	 D.capital
	0.1596
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.0024)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	loangrowth
	-0.3980
	-0.2739
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.0000)
	(0.0000)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	bankhistory
	0.0104
	0.0691
	-0.1043
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.8282)
	(0.1914)
	(0.0469)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	GDPgrowth
	-0.0178
	-0.1171
	-0.0593
	-0.0258
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.7099)
	(0.0270)
	(0.2613)
	(0.5899)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	inflation
	-0.0137
	-0.0324
	0.1193
	0.0440
	0.7296
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.7845)
	(0.5520)
	(0.0272)
	(0.3789)
	(0.0000)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	ROE
	-0.3508
	-0.1180
	0.1840
	-0.0686
	-0.0300
	0.1373
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.0000)
	(0.0254)
	(0.0004)
	(0.1502)
	(0.5316)
	(0.0058)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	logasset
	-0.6027
	-0.0344
	0.1549
	0.1925
	0.1065
	-0.0432
	0.2185
	1
	　
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.0000)
	(0.5159)
	(0.0030)
	(0.0000)
	(0.0258)
	(0.3878)
	(0.0000)
	　
	　
	　
	　
	　
	　
	　
	　
	　
	　

	year
	0.0086
	-0.0549
	-0.0825
	-0.0637
	0.4482
	-0.6477
	-0.2078
	0.1103
	1
	　
	　
	　
	　
	　
	　
	　
	　

	　
	(0.8577)
	(0.2995)
	(0.1159)
	(0.1821)
	(0.0000)
	(0.0000)
	(0.0000)
	(0.0206)
	　
	　
	　
	　
	　
	　
	　
	　
	　

	Market_re
	-0.0106
	-0.0015
	-0.1135
	0.0246
	0.1973
	0.0914
	0.0613
	0.0487
	-0.1646
	1
	　
	　
	　
	　
	　
	　
	　

	　
	(0.8247)
	(0.9779)
	(0.0306)
	(0.6086)
	(0.0000)
	(0.0670)
	(0.2016)
	(0.3102)
	(0.0006)
	　
	　
	　
	　
	　
	　
	　
	　

	inter_dep
	0.2542
	-0.0375
	0.0471
	-0.0945
	0.0175
	0.1038
	-0.1818
	-0.0886
	-0.0842
	-0.0140
	1
	　
	　
	　
	　
	　
	　

	　
	(0.0000)
	(0.5417)
	(0.4410)
	(0.0927)
	(0.7556)
	(0.0654)
	(0.0011)
	(0.1147)
	(0.1341)
	(0.8041)
	　
	　
	　
	　
	　
	　
	　

	loanratio
	-0.3075
	-0.0057
	0.2986
	-0.0377
	0.0306
	0.0875
	-0.0238
	0.2643
	-0.0238
	-0.0826
	0.4455
	1
	　
	　
	　
	　
	　

	　
	(0.0000)
	(0.9140)
	(0.0000)
	(0.4303)
	(0.5224)
	(0.0799)
	(0.6176)
	(0.0000)
	(0.6177)
	(0.0849)
	(0.0000)
	　
	　
	　
	　
	　
	　

	information 
	-0.3443
	-0.0953
	0.2371
	-0.0179
	0.2396
	-0.3098
	0.2619
	0.4245
	0.4910
	-0.0346
	-0.3418
	0.1002
	1
	　
	　
	　
	　

	　
	(0.0000)
	(0.0712)
	(0.0000)
	(0.7077)
	(0.0000)
	(0.0000)
	(0.0000)
	(0.0000)
	(0.0000)
	(0.4711)
	(0.0000)
	(0.0354)
	　
	　
	　
	　
	　

	supportrating
	0.2636
	0.0406
	-0.0832
	-0.0719
	-0.0320
	-0.0337
	-0.0274
	-0.6845
	0.0508
	-0.0652
	-0.3123
	-0.3961
	-0.1637
	1
	　
	　
	　

	　
	(0.0000)
	(0.4431)
	(0.1132)
	(0.1317)
	(0.5042)
	(0.5010)
	(0.5664)
	(0.0000)
	(0.2869)
	(0.1745)
	(0.0000)
	(0.0000)
	(0.0006)
	　
	　
	　
	　

	inte_margin
	0.1124
	0.0655
	-0.0124
	0.0211
	0.0102
	0.0631
	0.2212
	-0.0764
	-0.1430
	0.1029
	-0.2787
	-0.1440
	0.1010
	0.0724
	1
	　
	　

	　
	(0.0183)
	(0.2160)
	(0.8141)
	(0.6582)
	(0.8309)
	(0.2074)
	(0.0000)
	(0.1096)
	(0.0026)
	(0.0320)
	(0.0000)
	(0.0025)
	(0.0342)
	(0.1294)
	　
	　
	　

	loanlosspro
	0.3377
	0.0973
	-0.1965
	0.0250
	-0.0286
	-0.0661
	-0.0835
	-0.0418
	0.1022
	0.0030
	-0.0607
	-0.1728
	0.0487
	-0.0095
	0.1554
	1
	　

	　
	(0.0000)
	(0.0655)
	(0.0002)
	(0.6317)
	(0.5896)
	(0.2245)
	(0.1142)
	(0.4294)
	(0.0531)
	(0.9556)
	(0.3233)
	(0.0010)
	(0.3580)
	(0.8579)
	(0.0032)
	　
	　

	rating
	0.3050
	-0.1275
	0.2036
	0.0446
	0.0516
	-0.0274
	0.3429
	0.6257
	0.0139
	0.0515
	-0.1707
	0.1747
	0.5353
	-0.4991
	0.1749
	0.0176
	1

	　
	(0.0000)
	(0.0156)
	(0.0001)
	(0.3506)
	(0.2816)
	(0.5832)
	(0.000)
	(0.0000)
	(0.7712)
	(0.2831)
	(0.0023)
	(0.0002)
	(0.0000)
	(0.0000)
	(0.0002)
	(0.7393)
	　



t-statistics in parenthesis; D.capital=capital ratio in the first log difference 

	Table 4 Summary Statistics
	
	
	
	
	
	
	

	　
	Mean
	Overall Standard Deviation
	Between Standard Deviation
	Within Standard Deviation
	Overall Coefficient of Variation
	Min
	Max
	No. of observations

	Marco Variables
	　
	　
	　
	　
	　
	　
	　
	　

	Real GDPgrowth
	7.67
	2.52
	-
	-
	0.32855 
	4.82000 
	10.50000 
	438 

	Inflation
	1.978
	4.508
	-
	-
	2.27907 
	-1.41000 
	16.90000 
	402 

	Log(Equity Market Return)
	0.0395
	0.0942
	-
	-
	2.38481 
	-0.08708 
	0.18857 
	436 

	Bank Specific Variables
	　
	　
	　
	　
	　
	　
	　
	　

	Capital 
	0.1276
	0.1684
	0.1725
	0.0478
	1.31975 
	0.01210 
	0.99758 
	441 

	Logasset
	10.445
	2.183
	2.031
	0.4644
	0.20900 
	5.60360 
	15.47920 
	441 

	Loan Ratio
	0.5209
	0.1682
	0.1505
	0.0786
	0.32290 
	0.00535 
	0.96563 
	441 

	Bankhistory
	11.87
	12.768
	11.38
	2.189
	1.07565 
	0.00000 
	85.00000 
	441 

	Net Interest Margin
	0.02
	0.012
	0.00912 
	0.00952 
	0.60000 
	-0.03620 
	0.08530 
	440 

	Risk Variables 
	　
	　
	　
	　
	　
	　
	　
	　

	Return on Equity
	0.143
	0.11
	0.0794
	0.074
	0.76923 
	-0.08330 
	0.66110 
	441 

	Loan Loss Provisions
	0.0098
	0.0115
	0.0085
	0.0079
	1.17347 
	0.00000 
	0.07365 
	441 

	Loan Growth
	0.069
	0.1571
	0.092
	0.1289
	2.27681 
	-0.82700 
	0.78339 
	364 

	InterBank Deposits
	0.1882
	0.2404
	0.2256
	0.0561
	1.27736 
	0.00060 
	1.00000 
	318 

	Information Variables
	　
	　
	　
	　
	　
	　
	　
	　

	Rating
	0.3401
	0.4742
	0.4299
	0
	1.39430 
	0.00000 
	1.00000 
	441 

	Information Disclosure
	8.856
	2.9756
	2.4986
	1.4089
	0.33600 
	2.00000 
	16.00000 
	441 

	Supporting Rating
	4.1133
	1.3058
	1.1807
	0.0455
	0.31746
	1.00000
	5.00000
	441

	The between standard deviation is the standard deviation across banks of the average across time for each bank (cross-sectional variation). The within standard deviation is the average across banks of the standard deviation across time for each bank (time-series variation)


	Table 5: Bank capital regression

	The table reports the regression results of the basic capital regression, but these results are based on different estimation procedures. Column 1 is the pooled OLS model with robust standard errors. Column 2 is the fixed effect model and it considers time variations across each bank. Column 3 is the between effect model and it considers cross-section variation across each bank. Column 4 is the GLS model without autocorrelation in the dependent variable. Column 5 is the GLS model with common AR (1) process, which assumes that the autocorrelation is the same across each bank. Column 6 is the GLS model with panel specific AR (1) process, which assumes that the autocorrelation is different across each bank. The t-statistics are reported in parenthesis; *, ** and *** represent statistical significance at 10%, 5% and 1% respectively. 

	　
	(1)
	(2)
	(3)
	(4)
	(5)
	(6)

	　
	OLS (robust)
	Fixed Effect
	Between Effect
	GLS Random Effect
	Random Effect Common AR(1)
	Random Effect FGLS Panel Specific AR(1)

	Dep.Variable (Expected signs)
	CAP
	CAP
	CAP
	CAP
	CAP
	CAP

	Loan Growth (+)
	-0.1828
	-0.0365
	-0.1218
	-0.0517
	-0.0185
	-0.0520

	　
	(-2.26)**
	(-1.94)**
	(-0.99)
	(-2.66)***
	(-1.57)
	(-4.14)***

	Bankhistory (+)
	0.0105
	0.008
	0.0012
	0.0028
	0.0014
	0.0009

	　
	(1.32)
	(4.38)***
	(1.08)
	(2.63)***
	(3.64)***
	(2.15)**

	Real GDPgrowth
	0.0273
	0.0078
	0.1651
	0.0093
	0.0072
	0.0090

	　
	(2.05)***
	(1.73)*
	(1.87)*
	(1.92)**
	(3.09)***
	(3.51)***

	Inflation
	-0.0088
	-0.0015
	-0.0595
	-0.0021
	-0.0016
	-0.0024

	　
	(-2.62)***
	(-1.42)
	(-2.51)***
	(-1.79)*
	(-2.76)***
	(-4.18)***

	Return on Equity (?)
	-0.2998
	-0.0729
	-0.4002
	-0.1047
	-0.0984
	-0.1268

	　
	(-5.96)***
	(-2.36)**
	(-2.39)**
	(-3.30)***
	(-6.45)***
	(-6.85)***

	Log(Assets) (-)
	-0.0383
	-0.0742
	-0.0042
	-0.0584
	-0.0298
	-0.0301

	　
	(-10.05)***
	(-11.08)***
	(-6.01)***
	(-12.07)***
	(-10.81)***
	(-12.76)***

	Loanloss provisions (+)
	3.774
	0.4631
	6.945
	0.7969
	0.6811
	1.634

	　
	(4.07)***
	(1.72)*
	(5.35)***
	(2.83)***
	(3.20)***
	(5.85)***

	Log(Equity Market Return)(-)
	-0.1065
	-0.0288
	-0.4121
	-0.0308
	-0.0147
	-0.0163

	　
	(-1.61)
	(-1.31)
	(-0.26)
	(-1.31)
	(-1.52)
	(-1.71)*

	year
	-0.0104
	　
	-0.0507
	0.0015
	-0.0024
	-0.0045

	　
	(-2.65)***
	　
	(-2.30)**
	(0.75)
	(-2.10)**
	(-4.26)***

	cons
	21.0774
	0.7556
	100.81
	-2.36
	5.12
	9.4543

	　
	(2.71)***
	(12.06)***
	(2.31)**
	(-0.60)
	(2.28)**
	(4.45)***

	　
	　
	　
	　
	　
	　
	　

	No. of Obs
	336
	336
	336
	336
	324
	324

	No. of Bank
	72
	72
	72
	72
	60
	60

	Log likelihood
	　
	　
	　
	　
	769.24
	779.20

	F-value
	　
	23.59
	14.26
	226.41
	　
	　

	R-sq
	0.5825
	0.4244
	0.6742
	0.4098
	　
	　


	Table 6 IV Regression 

	The table reports the regression results of the first stage instrumental variable regression, using an FGLS regression model with heterskedastic panel and panel specific AR (1) process. The dependent variables Interbankratio and Information are instrumented on Bankhistory, RealGDP Growth, Inflation, Return on Equity, Log Asset, Net interest margin, loan ratio, and time dummies. The t-statistics are reported in parenthesis; *, ** and *** indicate statistical significance at 10%, 5% and 1% respectively.

	Dep. Variable
	Interbankratio
	Information

	Bankhistory
	-0.0011
	-0.026

	　
	(-8.08)***
	(-4.75)***

	RealGDP Growth
	0.0046
	-0.042

	　
	(-0.77)
	(-0.53)

	Inflation
	-0.1342
	0.2991

	　
	(-1.05)
	(0.47)

	Return on Equity
	-0.0778
	3.231

	　
	(-2.09)**
	(5.45)***

	Log Asset
	-0.0251
	0.6568

	　
	(-9.73)***
	(13.52)***

	Net interest margin
	-3.692
	22.6862

	　
	(-9.95)***
	(6.48)***

	Loan ratio
	0.5964
	0.8298

	　
	(17.78)***
	(1.97)**

	y95
	2.156
	-8.2412

	　
	(1.07)
	(-0.82)

	y96
	1.0393
	-5.1387

	　
	(1.14)
	(-1.12)

	y97
	0.3056
	-3.1622

	　
	(1.45)
	(-2.96)***

	y98
	-0.2365
	-1.2604

	　
	(-0.92)
	(-0.97)

	y99
	-0.3164
	-0.9136

	　
	(-0.96)
	(-0.55)

	y00
	-0.077
	-1.1046

	　
	(-0.67)
	(-1.82)**

	y01
	-0.0554
	-0.7942

	　
	(-0.61)
	(-1.63)*

	y02
	-0.2092
	-0.0047

	　
	(-0.85)
	(0.00)

	Constant
	0.3154
	3.1489

	　
	(1.90)**
	(2.70)***

	　
	　
	　

	Obs. 
	308
	397

	No. of Bank
	61
	72

	Loglikelihood
	442.67
	-504.40

	P-Value
	0.00
	0.00


	Table 7 Instrumental variable FGLS regression model with heteroskedasticity panels. 

	The table reports the second stage IV regression results based on the Table 6. The dependent variable is the first log difference of capital. The two endogenous variables, Interbank ratio fitted and Information fitted, are the fitted values from the first stage IV results in the Table 6 rather than their actual values. The t-statistics are reported in parenthesis; *, ** and *** indicate statistical significance at 10%, 5% and 1% respectively.

	Dep. Variable
	DCAP
	DCAP

	Loan Growth
	-0.443
	-0.4690

	　
	(-5.93)***
	(-5.62)***

	Bankhistory
	0.00003
	0.0021

	　
	(0.64)
	(2.02)**

	Real GDP Growth
	0.047
	0.061

	　
	(2.37)**
	(2.98)***

	Inflation
	-0.009
	-0.0094

	　
	(-2.20)**
	(-2.04)**

	Return on Equity
	0.0176
	-0.2667

	　
	(1.17)
	(-1.76)*

	Log Asset
	0.0031
	-0.043

	　
	(0.75)
	(-1.94)*

	Log Equity Return
	-0.063
	-0.0627

	　
	(-0.69)
	(-0.65)

	Year
	-0.0119
	-0.039

	　
	(-2.78)***
	(-2.87)***

	Loan Loss Provisions
	1.18
	0.734

	　
	(1.63)*
	(0.92)


	Interbank ratio fitted
	0.0696
	　

	　
	(1.71)*
	　

	Information fitted
	　
	0.0706

	　
	　
	(2.13)**

	
	
	

	Constant
	23.42
	77.39

	　
	(2.76)***
	(2.85)***

	　
	　
	　

	No. of Obs
	336
	336

	No. of Bank
	72
	72

	Log likelihood
	86.79
	76.32

	Wald Chi2
	185.34
	60.19

	P-value 
	0.00
	0.00



	Table 8 Rating and government support Regression (FGLS regression models with heteroskedastic panels and panel specific AR (1) process) 

	The table reports the regression results on FGLS model with heteroskedastic panel and panel specific AR (1) process. The dependent variable is the level of capital. Rating is a dummy variable, which equals one if a bank is rated by one of major credit agencies and zero otherwise. Support Rating is an integral variable ranging from 1 to 5 and a higher value of this variable means less probability of being bailed-out by the government, vice versa. Because most of the rated banks are also have supporting ratings in the BankScope database, the two variables adding in one regression model will cause a perfect collinarity problem. We conduct two models separately. Column 1 shows the results for the rating regression and column 2 shows the results for the support rating regression. The t-statistics are reported in parenthesis; *, ** and *** indicate statistical significance at 10%, 5% and 1% respectively.

	
	(1)
	(2)

	Dep. Variable
	CAP
	CAP

	Loan Growth
	-0.0810
	-0.0687

	　
	(-5.37)***
	(-5.38)***

	Bankhistory
	0.0004
	0.00084

	　
	(3.14)***
	(2.06)**

	Real GDP Growth
	0.0122
	0.0102

	　
	(4.27)***
	(4.40)***

	Inflation
	-0.0028
	-0.0025

	　
	(-4.39)***
	(-4.62)***

	Return on Equtiy
	-0.1656
	-0.1242

	　
	(-7.60)***
	(-7.56)***

	Log Asset
	-0.0396
	-0.0463

	　
	(-13.74)***
	(-14.11)***

	Year
	-0.0045
	-0.0025

	　
	(-4.06)***
	(-2.36)**

	Log Equity Return
	-0.024
	-0.0156

	　
	(-2.17)**
	(-1.71)*

	Loan Loss Provisions
	1.9910
	1.8713

	　
	(7.64)***
	(7.63)***

	Rating
	0.0501
	　

	　
	(6.34)***
	　

	Support Rating
	　
	-0.0298

	　
	　
	(-8.04)***

	Constant
	9.4633
	5.61

	　
	(4.27)***
	(2.70)***

	　
	　
	　

	No. of Obs
	324
	324

	No. of Bank
	60
	60

	Log likelihood
	744.75
	786.89

	P-value
	0.00
	0.00


	Table 9 Group-wise regressions (Instrumental variable FGLS regression with heteroskedastic panels)

	The table reports the results of group-wise regression models. The dependent variable is the first log difference of capital. The whole sample is separated by their degrees of government support. The first group include the banks whose support rating scores are below a value of 2 (more likely to be bail-out by the government). The second group include the banks whose supporting rating scores are greater than a value of 2 (less likely to be bail-out by the government). The endogenous variables,   Interbank ratio fitted and Information fitted, are regressed on their fitted values obtained from the first stage regression models rather than their actual values. The t-statistics are reported in parenthesis; *, ** and *** indicate statistical significance at 10%, 5% and 1% respectively.

	　
	(1) TS FGLS
	(2) TS FGLS
	(3) TS FGLS
	(4) TS FGLS

	　
	Support<=2
	Support>2
	Support <=2
	Support>2

	Dep. Variable
	DCAP
	DCAP
	DCAP
	DCAP

	Loan Growth
	-0.2057
	-0.4653
	-0.277
	-0.4281

	　
	(-0.56)
	(-5.62)***
	(-0.69)
	(-5.25)***

	Bankhistory
	0.0062
	0.0023
	0.0015
	0.0002

	　
	(1.78)*
	(2.21)**
	(0.46)
	(0.33)

	Real GDP Growth
	-0.0019
	0.0911
	0.0011
	0.0648

	　
	(-0.04)
	(4.15)***
	(0.02)
	(2.71)***

	Inflation
	-0.0012
	-0.013
	-0.003
	-0.011

	　
	(-0.11)
	(-2.82)***
	(-0.27)
	(-2.24)**

	Return on Equtiy
	-0.7299
	-0.4491
	0.0571
	0.0711

	　
	(-1.63)*
	(-3.36)***
	(0.17)
	(0.64)

	Log Asset
	-0.0858
	-0.0520
	0.0344
	0.0022

	　
	(-1.35)
	(-2.39)**
	(1.99)**
	(0.33)

	Year
	-0.100
	-0.0433
	-0.024
	-0.0087

	　
	(-2.76)***
	(-3.20)***
	(-1.70)*
	(-1.60)*

	Log Equity Return
	-0.0953
	-0.0706
	-0.0156
	-0.0712

	　
	(-0.45)
	(-0.73)
	(-0.07)
	(-0.65)

	Loan Loss Provisions
	8.053
	0.3152
	6.88
	1.20

	　
	(2.85)***
	(0.37)
	(1.98)**
	(1.50)

	Information Disclosure fitted
	0.1785
	0.0874
	　
	　

	　
	(2.04)**
	(2.67)***
	　
	　

	Inter-bank Ratio fitted
	　
	　
	0.0344
	0.1639

	　
	　
	　
	(0.14)
	(2.21)**

	　
	　
	　
	　
	　

	Constant
	199.18
	85.79
	47.28
	16.74

	　
	(2.76)***
	(3.18)***
	(1.70)*
	(1.57)

	　
	　
	　
	　
	　

	No. of Obs
	67
	269
	67
	269

	No. of Banks
	10
	62
	10
	62

	Log likelihood
	29.09
	51.34
	27.90
	55.33

	Wald Chi2 
	24.29
	67.49
	15.01
	53.94

	P-value
	0.01
	0.00
	0.13
	0.00


	Table 10 Robust check regression

	The table reports the results of our robust check regression models. The dependent variable is the first log difference of capital. The variable State is a dummy variable and it equals one if a bank is fully state-owed, and zero otherwise. The t-statistics are reported in parenthesis; *, ** and *** indicate statistical significance at 10%, 5% and 1% respectively.

	　
	(1)
	(2)
	(3)
	(4)

	Dep. Variable
	DCAP
	DCAP
	DCAP
	DCAP

	Loan Growth
	-0.4597
	-0.4515
	-0.4237
	-0.4419

	　
	(-5.94)***
	(-5.78)***
	(-5.54)***
	(-5.79)***

	Bankhistory
	0.0002
	0.0002
	0.0002
	0.0001

	　
	(0.42)
	(0.42)
	(0.28)
	(0.22)

	Real GDP Growth
	0.054
	0.0501
	0.0508
	0.0571

	　
	(2.70)***
	(2.42)***
	(2.43)***
	(2.83)***

	Inflation
	-0.0098
	-0.0091
	-0.0099
	-0.0105

	　
	(-2.26)**
	(-2.05)**
	(-2.12)**
	(-2.40)**

	Return on Equity
	0.0877
	0.1261
	0.0941
	0.0592

	　
	(1.01)
	(1.27)
	(1.07)
	(0.66)

	Log Asset
	0.0038
	0.0030
	0.0080
	0.0081

	　
	(0.88)
	(0.66)
	(1.50)
	(1.37)

	Year
	-0.0122
	-0.0110
	-0.012
	-0.0130

	　
	(-2.81)***
	(-2.35)**
	(2.62)***
	(-2.93)***

	Log Equity Return
	-0.0459
	-0.0388
	-0.0855
	-0.0424

	　
	(-0.49)
	(-0.42)
	(-0.87)
	(-0.45)

	Loan Loss Provisions
	1.0689
	1.36
	1.07
	1.0548

	　
	(1.45)
	(1.67)*
	(1.47)
	(1.42)

	State
	　
	0.0157
	　
	　

	　
	　
	(0.42)
	　
	　

	Rating
	　
	
	-0.0289
	　

	　
	　
	
	(-1.35)
	　

	Support Rating
	　
	
	　
	0.0084

	　
	　
	
	　
	(1.05)

	　
	　
	
	　
	　

	Constant
	24.0139
	21.39
	23.74
	25.43

	　
	(2.79)***
	(2.33)**
	(2.60)***
	(2.90)***

	　
	　
	
	　
	　

	No. of Obs
	336
	336
	336
	336

	No. of Bank
	72
	72
	72
	72

	Log likelihood
	82.24
	82.37
	81.28
	81.90

	Wald Chi2
	61.46
	68.81
	57.64
	62.13

	P-value
	0.00
	0.00
	0.00
	0.00
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� China currently has no formal bank deposit insurance system, although a proposal of establishing such a system has been sent to the China State Council for approval (China Daily, 2005). In case of bankruptcy of a financial institutions, individual depositors are typically fully compensated by the government. At present, the central government provides a blanket guarantee for individuals’ bank deposits.   


� There is another branch of literature analyzing the relationship between capital and asset risk in the context of regulatory enforcement.  Aggarwal and Jacques (1998) repeat the analysis of Shrieves and Dahl, using cross-sectional, US bank data for 1991, 1992, and 1993. They are particularly interested in the impact on bank behavior of the 1991 FDIC Act (FDICA) legislation and the prompt corrective action provisions it laid down. These provisions oblige supervisors to take specific actions when a bank’s capital ratios fell below certain trigger levels. They found that banks in the undercapitalized categories increase their capital target ratio more quickly than other banks with higher initial capital. Using a three stage least squares (3SLS) framework, Jacques and Nigro (1997) analyze the relationship between bank capital, portfolio risk and the risk-based standards. Their results suggest that the median bank reduced its portfolio by 3.49 percentage points over the period 1990 to 1991 as a result of the regulatory pressure brought by the risk-based standard.


� Among these 75 banks, there are some small banks, which have just one-year of financial statements available in the BankScope Database. Therefore, the actual number of banks involved in the regression models at any one time may be smaller than 75. 


� There were five listed banks in China banking system at the end of 2004. China Construction Bank and Bank of Communications launched their IPOs in Hong Kong in July and October 2005, respectively. As our sample period extends from 1993 until 2003 we do not treat them as listed banks.  





� In 1999, the four state-owned asset management companies were established to tackle non-performing loans in the four big state-owned banks in China. However, detailed information regarding non-performing loans is not available to the public. Although some of non-stated banks provide information on impaired loans in their balance sheets, the number of banks disclosing such information is relatively few in our sample of banks. 


� For example Park and Peristiani, 1998; Demirguc-Kunt and Huizinga, 2004;  and Barajas and Steiner, 2000


� Information on the number of bank branches cannot be found either in Almanac of China’s Finance and Banking or the BankScope database.


� Since the early 1990s, new regional banks (cross share-holding banks) have been chartered to operate banking business in specific regions. For example, Shenzhen Development Bank and Shanghai Pudong Development Bank and were permitted by the Central Bank to operate only in two locations: Shenzhen and Shanghai. From the late of 1990s, such a geographic restriction has been gradually removed and regional banks have allowed to establish their networks country wide. However, they are still subject to Central Bank quotas on the number of branches they can establish. These quotas have effectively constrained the ability of new banks to build branch networks, thereby hindering their ability to compete with older banks (Wong and Wong, 2001). 


� That is the maximum term of lending and borrowing among commercial banks should not exceed four months and the amount of lending or borrowing should be fixed in proportion to the balance of deposits; the term of lending and borrowing by non-bank financial institutions should be less than seven days and the amount of lending and borrowing should be fixed according to the level of capital. (Lu and Liu, 1999)


� Several papers focus on mandatory subordinated debt as a tool with which to examine market discipline. However, this approach is not applicable in content of the China’s banking system. This is because almost no banks in China have issued subordinated debt.


� Note that whenever a bank provides information on three of these items, one can infer the fourth. 


� The score information is all included in the Fitch IBCA BankScope data base (see Table 2). 


� The mean value of capital ratio in the state-owned bank group is 11.9% while this ratio in the listed bank group is 5.6%. 


� The mean value of information disclosure in the state-owned bank group is 7.83, while this ratio in the non state-owned bank group is 9.21.


� Assume, for example, that a weak bank raises its capital base in order to retain other banks’ deposits. Under this circumstance, some banks may be willing to leave their deposits with this weak bank. Even though a simple reading of the quantity data may not necessarily suggest that other banks penalize weak bank performance, this  behaviour of banks is consistent with the existence of market discipline.


� In general, likelihood ratio tests are useful for choosing between two models where one model is a subset of the other. For alternative model selection, Akaike (1974) develops Akaike’s Information Criterion (AIC) summarized in the following equation: � EMBED Equation.3  ���


 AIC can be used to compare several alternative models. In this case, the AIC is used to select a best fit model from a panel specific AR(1) process model and a common AR(1) process model. The alternative BIC (Sawa’s Bayesian information criteria) results are also shown in the table to compare with the results from using  AIC.  





Model �
No of Obs�
Degree of freedom�
AIC�
BIC�
�
Common AR(1)�
324�
10�
-1518.48�
-1480.675�
�
Panel specific AR(1)�
324�
10�
-1538.41�
-1500.598�
�






� The State Council can issue special bonds in the interbank market to augment the capital of state-owned banks. In 1994, The People's Bank of China (PBOC) also obtained approval from the State Council to undertake a special US$32 billion bond issue to re-capitalize state-owned commercial banks and enable them to meet the 8% capital-adequacy ratio of the Basle Agreement. In January 2004, the Chinese government dipped into its US$400bn foreign exchange reserves in order to recapitalize two of the 'Big Four' state-owned banks, in a move to accelerate reform of the country's ailing financial sector (See also Bekaert and Harvey, 2002)


� When evaluated at the mean this amounts to a capital ratio of 12.88%.  


� This tests if some explanatory variables are correlated with the error term, and hence whether IV might be needed. The intuition behind the test is to ascertain whether OLS = IV or not. A sufficient condition is E (W) = 0 (the instruments and OLS errors are uncorrelated).  Hence we regress y = X + W +  and test if  = 0.    ( 0 only if we can ‘steal’ some degree of explanation from the OLS errors. This can only occur if W and  are correlated.





� The Wooldrige (2003) test of no first order autocorrelation generate F (1, 54) =0.282 with p-value=0.5974, therefore we can not reject the null. 
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