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Consolidation, Market Structure and Competition in the Malaysian Banking Industry: Empirical Evidence from Malaysia

ABSTRACT

This paper investigates the effect of bank consolidation on market structure and competition in Malaysian banking industry over the periods 1998-2005. The study evaluates the degree of competition using H-statistic proposed by Panzar and Rosse (1987). The estimated H-statistics are positive ranging from 0.38 to 0.62 and the Wald test for the market structure of monopoly or perfect competition is rejected. The results imply that the financial institutions in Malaysia earned their revenue in the condition of monopolistic competition. The traditional interest-based market however is significantly less competitive than the overall market. The evidence is insufficient to show that there is an increase in competition due to a change in the market structure. Thus, the findings suggest that additional competition policy responses need to be considered to make the Malaysian banking market more competitive in the wave of further bank liberalization.
JEL Classification: G21; D24, L1
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1.
INTRODUCTION

Academics and policy makers seem to accept the view that financial institutions play a crucial role in the effective functioning of modern economies. One would expect that the higher the degree of competition, the higher its efficiency in terms of allocating funds and in general operating as an intermediary between depositors and borrowers. There has been considerable concern about how ongoing consolidation in financial systems around the world will affect competition. Indeed, much of the recent public debate seems to assume that perfect competition in banking is ideal. For much of the last century, this has not always been the case where policy-makers focused on stability. Therefore, banking competition generally can be characterized as monopolistic competition that banks do not offer completely homogeneous products (Allen and Gale, 2001).
It is observed that the banking industry in developing economies has been experiencing a fundamental change in its market structure since the Asian financial crisis. One of the main underlying factors behind such a wave of financial consolidation may be the fierce competition among banks triggered by financial deregulation and financial globalization, resulting in a sharp increase in financial management risk. In addition, significant progress in information technology necessitates that banks seek scale economies and risk diversification to gain comparative advantage over rival banks. The financial consolidation in industrial countries has been evolved by market forces.  However, the financial consolidation of emerging economies has been forced by government-led structural adjustment policy for the banking industry in order to overcome the financial crisis.
This study is motivated by several factors.  First, a number of studies have examined the effects of consolidation on competition and market structure of banking industry; however, these studies have concentrated on developed markets (Molyneux et al. , 1994; Hempell, 2002; Bikker and Groeneveld, 2000). Our study contributes to the literature by comparing the competitive behaviour of Malaysian banking industry before and after the consolidation period. Secondly, a dearth of bank consolidation and competition studies utilizes the non-structural model approach suggested by Panzar and Rosse (1987), and most of them have been concentrated on the developed countries with very few studies on developing countries.  Thus, we extend the literature by employing a Panzar and Rosse (1987) model to empirically estimate the competitive behaviour in developing countries specifically Malaysian banking industry. The overall effect of greater concentration can be ambiguous. It can be that the greater bank size can lead to an increase in monopolistic power that causes a rise in lending rates. It can also be that the greater bank size can lead to greater economies of scale (banks are more efficient) and causes a decrease in lending rates. Hence, this is an important issue for policy makers, regulators, researchers and economists.
The paper is structured as follows: Section 2 provides the structure and the trends of market concentration in the Malaysian banking industry during the period of 1997 and 2005. Section 3 elaborates on theoretical model of Panzar-Rosse (1987) and some empirical evidences generated from their model. Section 4 presents the data and the empirical model used in the empirical analysis. Section 5 provides the estimation and results of the H-statistic for the pre- and post-consolidation periods. Section 6 summarizes the paper with some concluding remarks.
2. 
MALAYSIAN BANKING STRUCTURE AND CONCENTRATION  

At the onset of the crisis the Malaysian banking system is characterized by its high market concentration consisted mainly of three types of institutions: commercial banks (domestic and foreign), finance companies, and merchant banks. Table 1 shows the evolution of the Malaysian banking structure between 1998 and 2005. Domestic commercial banks had the largest share of the market controlling 73.6 percent of the market share in 2005. Among these, the government controlled the largest bank (Maybank) through a majority shareholding and it fully owned the second largest bank, Bumiputra-Commerce Bank. Foreign commercial banks controlled only 19.2 percent of banking assets. Foreign banks do not make any progress in controlling market share because of a deliberate government policy of developing the domestic financial sector, under which foreign banks have been prohibited to open new branches and no new license was granted to foreign institution banks . 

[Insert Table 1]

Following the deepening of the financial crisis that struck the region in 1997/98, the Government took stronger measurers to promote merging of banking institutions. A merger program was initiated in 1998 covering only the finance companies initially. The merger program was subsequently extended to include all domestic banking institutions in July 1999 and all domestic banking institutions would be restructured so that six banking groups would be formed. However, as uncertainty remains on the impact of the mergers on the asset quality of the newly formed group, particularly on the anchor banks, and thus the plan was finally halted at the end of September 1999. A new merger plan was announced, whereby all domestic banking institutions must form their own merger groups and choose their own leader in each group by the end of January 200l. In response to this approach, approval was granted for the formation of ten banking groups. It was also intended to avoid the turmoil in the financial markets due to the drastic reduction of financial institutions. The Malaysian banking industry, after its first stage of consolidation that reduced the number of banks to ten anchor banks, is poised to enter a second phase of consolidation. Table 2 shows the banking groups in Malaysia after the completion of the second phase of the consolidation process. This phase of consolidation is beginning to involves mergers between banks and their finance company subsidiaries, and the initial stages of mergers between the country’s remaining ten banking groups. 

[Insert Table 2]

The bank consolidation in Malaysia, characterized by the structural adjustment of the banking industry since the currency crisis of 1997, has caused significant change in its market structure. The first phase of structural adjustment during the period of 1998 and 1999 has been carried out to sweep out non-performing banks. Unlike the first phase, the second phase of structural adjustment has been initiated by major large-sized banks to obtain competition power since the 2001 (Bank Negara Malaysia, 2004). As such, each phase of the bank consolidation has been carried out with a contrasting motive. In addition, the bank consolidation in Malaysia has been remarkably characterized by horizontal mergers among banks with overlapping market segmentation. As the banking market structure in Malaysia has been reorganized mainly by several leading banks or financial holding companies, it is observed that the size distribution of banks has been widened. As a consequence, the number of banks has sharply decreased and market concentration in the banking market has markedly increased. Moreover, considering that additional bank mergers are currently in progress, it is expected that market concentration in the Malaysia banking industry will be higher in the near future than at present.

The most frequently applied measures of concentrations, k-bank concentration ratio (CRk) and Herfindahl-Herschman Index (HHI)
. Market concentration is used as a measure of market dominating power within an industry or among companies. Following the step of previous researchers, this paper employ a widely use bank concentration index of the highest two (CR2), three (CR3) and five (CR5) bank total assets, total deposits and total loans as an initial measure. CRk is computed as the sum of top kth-tier firms' market shares and summing only the market shares of the k largest banks in the market, it takes the form:
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CRk is a relatively strong measure because it clearly catches the market structure through market shares of a few dominating firms. This index is based on the idea that the behavior of a market is dominated by a small number of large banks. The CRk index is very useful to examine the market influence of a few dominating firms in the market, it is not so useful in grasping the general features of market structure On the other hand, the Herfindahl-Herschman index (HHI) is defined as the sum of the squared market shares of all banks in the market. HHI takes market shares as weights, and stress the importance of large banks by assigning them a greater weight than smaller banks. The HHI can be computed as follows:
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where MS is the market share of the ith firm and n is number of firms in the market. HHI has the advantage of including information of the distribution of market share as well as the number of firms which take part in the industry. Having their own merits, both CRk and HHI are widely used as major measures of market concentration. As the market concentration index indicates the possibility of firms' anticompetitive behavior in an industry or a market, many countries' regulatory authorities utilize the index as one of the approval criteria of corporate consolidation. 

To examine the trends of market concentration in the Malaysian banking industry we estimate the market concentration index based on CRk and HHI over the period 1998-2005,  which includes periods of bank consolidation, restructuring as well as structural reform of the whole banking system. Table 3 shows the HHI, CR2, CR3, CR5 of total assets, total deposits and total loans, as the indicators of market concentration of commercial banks in Malaysia. The results show that Malaysian banking industry HHI estimate is in between 1,231.10-1,644.31 for the periods 1998-2005 which is considered as a moderately concentrated market. For the market with HHI between 1,000 and 1,800, anti-competitive behavior could be exercised when HHI is increased by more than 100 according to the guideline by U.S Department of Justice.
[Insert Table 3]

The market concentration ratio in Malaysian banking industry shows an increasing trend in between 1998-2000, after the first phase of consolidation. The HHI estimate based on total loans increases to 1,644.3 (1,346.4 in 1998), CR2 estimate increases to 0.43 (0.36 in 1998), CR3 estimate increases to 0.58 (0.49 in 1998) and CR5 estimate increases to 0.71 (0.70 in 1998). This increasing trend is due to Government actions to restructure the banking system by including all domestic banking institutions so that six banking groups would be formed and the initial measures to promote merging of finance companies after the crisis in 1998/99. Even though the first phase of consolidation has led to increase in concentration ratios, it was not sufficient to induce the banking system to become anti-competitive. The restructuring of the banking system was mainly to remove the unhealthy financial institutions and to retain sound financial institutions in the system.  
The second phase of consolidation is between 2001-2004, where market concentration ratios, HHI, CR2, CR3, and CR5 based on total loans show a decreasing trend of 1,231.1 (1,427.9 in 2001), 0.36 (0.40 in 2001), 0.46 (0.52 in 2001) and 0.62 (0.65 in 2001) respectively. In addition HHI, CR2, CR3, and CR5 based on total deposit reveals a similar trend to that of market concentration based on total loans. These trends indicate the failure of the first plan of consolidation to merge the domestic commercial banks into six anchor banks. It seems to indicate that after the financial crisis in 1998/99, the market concentration ratios reflect the change in the market structure. However, in 2005 the concentration ratios, HHI, CR2, CR3, and CR5 increase sharply based on total loans and total deposits. The sharp increase in the market concentration ratios reflects the changes in the market structure and distribution of market shares derived from the completion of all merger and acquisition exercise during the second phase of consolidation. In these periods, the completion of merger and acquisition has led to the expansion of market share of the remaining financial institutions. Hence, the plan to initiate further merger and acquisition without opening the market to further competition will increase the market concentration and lead to the financial institutions behaving in anti-competitive manner.
3.
THE PANZAR-ROSSE APPROACH: THEORY AND EVIDENCE

Studies designed to estimate the competition in the banking literature can be divided into two groups: structural approach that focus on market structure parameters (Mason, 1939; Bain, 1951; Demsetz, 1973) and non-structural approach that estimate firm’s input-output cost relationship (Baumol, 1982; Bresnahan, 1982; Panzar and Rosse, 1987). Empirical research has been devoted mostly to examine the market-power hypothesis through the profit rate-market concentration relationship (Berger, 1995) and contestability (Shafer, 1994) hypotheses. The findings of empirical investigations towards market structure either in banking or in general for public policy, have so far been inconclusive. Among those studies that appear to show a link between structure, conduct and performance have been recognized as methodologically flawed, rendering their findings unsuitable for public policy (Shafer, 1994). 
The Panzar-Rosse (P-R) approach for testing market power relies on the premise that banks will employ different pricing strategies in response to change in input costs depending on the market structure in which they operate. The advantage of non-structural approach is that it is rooted in theory and in principle distinguishes between market power and efficiency as a source of concentration and profitability.  It is very useful because it depends on individual bank’s data, for which there are sufficient observations. Therefore, whether a bank operates in a competitive market or exercises some monopoly power can be inferred from the analysis of that bank’s total revenue as it responds to changing input prices. Panzar and Rosse (1987) introduce a series of tests based on the properties of reduced-form revenue equations at the firm level on which the hypothesis of monopoly or oligopoly of profit maximization places testable restrictions.

The test is derived from a general banking market model, which determines equilibrium output and the equilibrium number of banks by maximizing profits at both the bank level and the industry level. Two critical implications exist for this equilibrium model. First, at the bank level, profit is maximized where marginal revenue is equal to marginal cost: 
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The second implication is that the zero profit constraint holds at the industry level: 
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From these conditions, the H-statistic is formulated as:
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This is the sum of the factor price elasticity, which indicates how responsive revenue is to percentage change in factor prices.
Before outlining the estimation procedure, it is necessary to discuss the various testable implications of the model. The H-statistic can be used to identify the three major market structures, namely, monopoly/perfect collusion, monopolistic competition and perfect competition/contestable market. Conclusions about the type of market structure are made based on the size and sign of the H-statistic. That is, both the size and sign are used to differentiate between the different market structures. The intuition behind the H-statistic rests solely on microeconomic theory, which outlines how income or revenues react to changes in input prices for the different market structures. 

Under monopoly, if the input price is increased, then the marginal cost should increase and the equilibrium outputs and total revenue should decrease or remained unchanged. Hence, the H-statistic should be equal to or smaller than 0. Under monopolistic competition, the change in input price is greater than the change in revenue, thus the H-statistic should be smaller than 1 but greater than 0. Under perfect competition, the change in input price leads to an equal change in revenue, therefore the H-statistic should be equal to 1. A summary of the testable hypotheses of the different market structures is presented in Table 4. Using a simple, single product monopoly model with the assumptions of constant price elasticity and a constant returns to scale Cobb-Douglas technology, P-R further showed that not only is the sign of the H-statistic important, but so too is its size. That is, a larger H-statistic means that the market is more competitive implying that the H-statistic is a continuous measure of competition. 
[Insert Table 4]

In applying the P-R model, it is important to clearly define the production activity of the banks since they are not exactly comparable to other types of firms. The current literature presents two alternative approaches - the “production approach” and the “intermediation approach” – that can be found in empirical work. Although there is some amount of debate as to which approach should be taken in empirical work, this paper will follow the intermediation approach, which classifies deposits and loans as inputs and outputs, respectively.

There are several studies in the literature that have used Panzar-Rosse method to measure the level of competition in the banking sector. A summary of previous P-R studies on banking is presented in Table 5 for various countries. Most of the previous empirical estimations of P-R model is applied to developed countries and recently, several studies have employed this methodology to quantitatively assess the degree of competition and market structure of banking industry in developing and transition countries. In general, all of these studies find that banking market are best described as monopolistic competition. However, none of the studies in banking literature investigated the competitive behaviour and market structure in the Malaysian banking sector.
[Insert Table 5]

4.
DATA AND MODEL FORMULATION 

For the empirical analysis, 22 financial institutions comprise of domestic commercial banks, finance companies and merchant banks from 1998-2005 are used, which accounted for approximately 121 observations. Malaysian banks operating in Islamic banking environment will be excluded in the sample of the analysis due to different regulatory framework. Unconsolidated bank-specific annual data are taken from published balance sheet of annual reports of each individual financial institution. The data is an unbalanced annual data due to merger and acquisition during periods of the study. Table 6 shows the summary statistics of the sample distribution in the empirical analysis over the period 1998-2005.
[Insert Table 6]

The empirical application of the P-R approach assumes a log-linear marginal cost function (dropping subscripts referring to bank i) following Bikker and Haaf (2002):
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where OUT is output of the bank, IP are the factor input prices (e.g. funding, personnel expenses and other expenses) and 
[image: image14.wmf]COST

EX

 are other variables, exogenous to the cost function 
[image: image15.wmf]l

i

C

in equation (3). Equally, the underlying marginal revenue function has been assumed to be log-linear of the form:
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where 
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 are variables related to the bank-specific demand function z in equation (1). For a profit-maximizing bank, marginal costs equal marginal revenues in equilibrium, yielding the equilibrium value for output (denoted by an asterisk):
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The reduced-form equation for income or revenues of bank i is the product of the equilibrium values of output of bank i and the common price level, determined by the inverse-demand equation, which reads, in logarithms, as: 
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In the empirical analysis, a methodological choice needs to be made on how to appropriately define a bank’s production process. The approach to input/output definition used in this study follows the intermediation approach, which was originally developed by Sealey and Lindley (1977) and posits that total loans and securities are outputs, whereas deposits along with labour and capital are input to the production process of banks. Specifically, the input variables used in this study are the average cost of labour, deposits and capital. Following Shaffer (1982, 1985), Nathan and Neave (1989), Molyneux et al. (1994), Perera et al. (2006) and Al-Muharrami et al. (2006), the reduced-form total revenue and total interest revenue equation can be written as:
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for t = 1,….T, where T is the number of periods observed and I = 1,….I, where I is the total number of banks. Subscripts i and t refer to bank i and at time t. In this study, we use two measures as dependent variables. TINT is the ratio of total interest revenue to total assets and TREV is the ratio of total revenue to total assets. The dependent variable is divided by total assets in order to account for size differences. The first specification in which the dependent variable is only the interest part of total revenue is consistent with the approach that financial intermediation constitutes the core business of financial institutions. Although interest revenues still constitute the principal source of banks’ earning, recent studies on banking activities report a dramatic increased of other income from fee-based products and off-balance sheet activities in recent year given the increased level of competition in financial markets (Nathan and Neave, 1989; De Bandt and Davies, 2000).  This can also be explained partly by the desire of financial services firms to expand their revenue generating sources without altering their risk and thus their capital structure. For this reason, it is appropriate to include total revenues in the model in addition to interest revenues. 

This study follows previous studies (Molyneux et al.,1994; Perera et al., 2006; Al-Muharrami et al., 2006) assuming that all funds are input in banks’ production function. Under this intermediation approach, banks use three inputs namely labour, deposit and capital. PL is the ratio of personnel expenses to the total assets, a proxy for cost of labour, PK is the ratio of other operating expenditure to fixed assets, a proxy for cost of capital and PF is the interest expenses over total deposit, as a proxy of price of funds. All dependent and independent variables are taken in natural logarithm.

The input prices are followed by a set of bank-specific factors (BSF) that are relevant to the modern banking business. The BSF includes the ratio of total equity to total assets (EQASST) to control for differences in the capital structure. The expected coefficient can be positively related to total revenue of well-capitalized banks that are involved in riskier operations and portfolios and in the process tend to hold more equity, voluntarily or involuntarily. However, according to Molyneux et al. (1994) the coefficient can be expected to be negatively related to the total revenue since lower capital ratios should lead to higher bank revenue. In addition, the ratio of loan provision to total asset (RSKASST) is included to account for a different measure of bank-specific risk (Al-Muharrami et al., 2006). The RSKASST is expected to have a positive impact on revenue.

 Total assets (ASST) controls for the size of the bank and can be considered as a proxy for economies of scale (De Bandt and Davies, 2000; Shaffer, 2002). However, the effect of this variable is indeterminate on the grounds that any positive influence on revenue may be offset by larger banks capable of diversifying their business and spreading the risk of business. Total financing to total assets (LOANASST), a proxy for degree of intermediation, is expected to be positively related to revenue, as higher proportion of asset on the bank’s book is expected to generate higher revenue, since higher provisions are associated with higher risk and higher expected return.

An important feature of the H-statistic is that the tests must be undertaken on observations that are in long-run equilibrium. As suggested in the previous studies (Molyneux et al., 1994; De Bandt and Davies, 2000; Bikker and Haaf , 2002), the test is based on the proposition that in competitive capital markets risk-adjusted rates of return will be equalized across banks. The equilibrium test can be performed by recalculating the Panzar and Rosse’s H-statistics replacing the dependent variable of total revenue over total assets with the natural log of return on assets (ROA). This verification is important for the cases of perfect competition (H=1) and monopolistic competition (H>0), while H<0 is a long-run condition for monopoly.  Thus, if the sample is not in the long-run equilibrium, H<0 no longer establishes monopolistic market conditions, but remains true that H>0 disproves monopoly or conjectural variation short-run oligopoly (Shaffer, 1985). The long-run equilibrium can be estimated in the following form:
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It should be noted that following Claessens and Leaven (2004), the measure of ROA included in equation (12) is equal to ln (1+ROA) and thus adjusted for small negative values due to banks’ losses in any year. The long-run equilibrium test measures the sum of the elasticity of return on assets with respect to input prices. If the E-statistic 
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, this implies that the banking market is in long-run equilibrium. If rejected the market is assumed not to be in equilibrium (Claessens and Leaven, 2004). It should be noted however that the equilibrium does not mean that competitive conditions are not allowed to change during the sample period. It only implies that changes in banking are taken gradually.
5.
EMPIRICAL RESULTS

There are a number of empirical studies generally employs Ordinary Least Square (OLS) estimation methodology on the cross section yearly data but this has a potential to produce unstable results. In addition to basic OLS model, this paper also includes panel regression methodology combining cross section and time series data with the fixed effect estimators, to control for the heterogeneity among banks specific factors, which affect revenue, knowingly or not, but are not considered in the basic model. Hausman test for model selection was not carried out due to difficulty in estimating a random effect model. Throughout the study White’s (1980) heteroscedasticity consistent statistics were used. Preliminary investigations of data revealed that there was no severe multicollinearity which hinders efficient estimation of the models. The Wald test which follows an F-distribution was used in the competition models to test whether or not the calculated H-statistics are statistically different from zero and unity.

In order to test competition and equilibrium of banking industry in the long-run, equation (10) and equation (11) is estimated for two sub-periods 1998-2001 and 2001-2005. The estimation results for the competitive position using the total revenue (TREV) as the dependent variable for the periods 1998-2001 and 2002 to 2005 are reported in Table 7. The period 2002-2005 shows a relatively higher degree of competition than in 1998-2001 which indicate that individual banks have some ability to post higher profit due to their unique features and market strategy. The estimated regression equations for panel model and fixed effect model explain in the range of 79% - 96% of the variability in the total revenue (TREV) equation. The results for the period 1998-2001 better explained the variation of the total revenue compared to the estimation results for the period 2002-2005. All diagnostic tests confirm the good fit of the models. 
The estimate of H-statistics in both panel and fixed effect equations are positive ranging between 0.599 - 0.728 for TREV equation. The results of H-statistics for the period 2001-2005 varies from 0.728-0.813 while the results for the H-statistics for the period 1998-2001 varies from 0.599-0.654 which are significantly lower than the recent periods. This is consistent with the study by Claessens and Leaven (2004) on Malaysia and studies on other developing countries (Al-Muharrami et al., 2006; Perera et al., 2006) that find H-statistics between zero and one (i.e. monopolistic competition). Therefore, the results suggest that the Malaysian banking sector earned their revenue in market condition of monopolistic competition and any form of conjectural variation oligopoly and monopoly can be clearly rejected during the sample periods. 

[Insert Table 7]
In the estimation results where TREV is used as the dependent variable, all the banking cost elements such as unit price of labour (PL) and unit price of funds (PF) have the positive signs, implying the increased factor costs leading to the higher revenue while the unit price of capital (PK) has a negative sign in both panel OLS and fixed effect model. However, only two of the variables, unit price of labour (PL) and unit price of funds (PF) are statistically significant at the conventional level. The major contribution to the H-statistic mainly comes from unit price of funds (PF) and followed by unit price of labour (PL) which is hardly surprising given the fact that funding and labour cost are the main factor in the production function of banks. The positive sign of unit price of labour (PL) suggests that personnel costs are as important as overhead costs which are relatively high in the banking industry.  Nevertheless, in both specifications, the effect of the price of capital (PK) on the overall elasticity appears to be minimal (and statistically insignificant) compared to other input prices. Our results are consistent with other studies that find that the sign of the coefficient on the unit price of capital varies and, in most cases, its impact is negligible on the factor price elasticity.

The coefficient of the EQASST is positive in the period 1998-2001 and negative in the period 2002-2005 but statistically insignificant. The results seems to suggest that in the period 1998-2001, the well-capitalized banks were involved in riskier operations and in the process tend to hold more equity, voluntarily or involuntarily. This might be the banks’ deliberate efforts to increase safety cushions and in turn decrease the cost of funds, or perhaps just regulatory pressures that mandate riskier banks to carry more equity and vice-versa in the period 2002-2005. The coefficient of the variable depicting risk propensity (RSKASST) has a positive effect on income and statistically insignificant suggesting that banks with a higher level of provisions indicates a more risky loan portfolio and consequently a higher level of compensating return. Thus, positive RSKASST in both periods indicates that bank operating with higher provisions to assets in their balance sheet generate higher revenue per unit of assets.
The coefficient of the ASST variable is negative and statistically significant in both OLS and fixed effect model except for the period 2001-2005 for the case of OLS. The results suggests that size-induced differences between banks may lead to lower total revenue per unit of assets and that larger banks seem to be less efficient compared to smaller banks. This may implies that as a whole the banking market in Malaysia faces diseconomies of scale. Finally, the results show that the ratio of loans to total assets (LOANASST) always has the expected positive sign and is significant in both specifications. The positive coefficient reflects that the higher fraction of loans on the total assets’ composition envisages greater interest income and total revenue. 

The estimation results for the competitive position using the total interest revenue (TINT) as the dependent for the periods of 1998-2001 and 2002 to 2005 are reported in Table 8. All tests confirm the good fit of the models. The estimated regression equations for panel model and fixed effect model explain in the range of 90% - 97% of the variability in the total interest revenue (TINT) equation. The results for the period 1998-2001 better explained the variation of the total revenue compared to the estimation results from the period 2002-2005. H-statistics in both panel and fixed effect equations are positive ranging between 0.531 - 0.631. The results of H-statistics for the period 2002-2005 ranging from 0.569-0.631 while the H-statistics for the period 1998-2001 ranging from 0.531-0.576. With regard to the degree of competition, the H-statistics when using TINT as the dependent variable generally produces lower estimate than TREV for both OLS and fixed effect. This indicates that traditional interest-based banking is less competitive than the overall market for both periods under investigation. This may suggests that the growing interest by bank in the fee- and commission-based product market segment.
[Insert Table 8]

Similar to the estimation results for TREV the unit price of capital (PK), unit price of labour (PL) and unit price of funds (PF) for the model TINT have the positive signs (except for the unit price of capital (PK) in the period of 2002-2005), implying that increase in factor costs leading to the higher revenue. All the variables of banking cost, PL, PF and PK are statistically significant at the conventional level. The major contribution to the H-statistic mainly comes from unit price of funds (PF) and followed by unit price of labour (PL) which is similar to findings for TREV equation given the fact that funding and labour cost is the main factor in the production function of interest revenue. The positive sign of unit price of labour (PL) suggests that personnel costs are as important as overhead costs which are relatively high in the banking industry whereas the negative sign of unit price of capital (PK) may indicates that preferences of bank customer to deal with labour intensive banks. Nevertheless, in both specifications, the effect of the price of capital on the overall elasticity appears to be minimal compared to other input prices. The results are consistent with other studies that its impact is negligible on the factor price elasticity. 
The coefficient of the ASST variable is negative and statistically significant in both panel OLS and fixed effect model in both periods which suggests that size-induced differences between banks may lead to lower total revenue per unit of assets and that larger banks seem to be less efficient compared to smaller banks. This also suggests that as a whole the banking market in Malaysia faces diseconomies of scale with respect to producing interest-based revenue. The results show that the ratio of loans to total assets (LOANASST) always has the expected positive sign and is significant in both specifications. This implies that a higher fraction of loans on the total assets’ composition envisages greater interest income and total revenue. The coefficient of the variable depicting risk propensity (RSKASST) suggesting that banks with a higher level of provisions indicates a more risky loan portfolio and consequently a higher level of compensating return and therefore has a positive effect on income but statistically insignificant. Thus, positive RSKASST in both periods indicates that bank operating with higher provisions to assets in their balance sheet generate higher revenue per unit of assets. Finally, the coefficient of the EQASST is positive and statistically insignificant in the period 1998-2001 whereas it is negative and statistically significant for the period 2002-2005. Thus, negative RSKASST for the period 2002-2005 indicates that bank operating with higher provisions to assets in their balance sheet generate lower interest revenue per unit of assets. The results for TREV and TINT for both periods show the robustness of P-Z estimation.
In order for the above test results to be valid, the banking industry should be in the long run equilibrium during these periods. The reason for this is that if the market is in equilibrium, a dependent variable will have no correlation with prices of input factor. The equilibrium position in the banking industry is assessed by estimating the equation with ROA as a dependent variable which is presented in the Table 9. The Wald test cannot reject the null hypothesis H=0 for both OLS and the fixed effect model leading to the conclusion that the banking industry is in the long-run equilibrium in both periods 1998-2001 and 2002-2005. Although banking consolidation is still progressing, it is possible that the market is in equilibrium in reaction to the institution at different times.
[Insert Table 9]

6.
CONCLUSIONS


The study examines the competitive condition of Malaysian financial sector for the two sub-periods 1998-2001 and 2002-2005. These periods correspond to a period characterized by substantial reform to restructure and consolidate the banking into a market-driven based economy, and to further liberalize and deregulate sufficiently the systems in order to integrate economically with the international financial market. The basis for the evaluation of competitive conditions is the extant of oligopoly theory in the new industrial organization literature, specifically, the competition model developed by Panzar and Rosse (1987). 

The findings of the market competition, the estimated values of H-statistics both sample periods are positive ranging from 0.599 - 0.728 for TREV equation and 0.531 - 0.631 for TINT equation. This is consistent with the study by Claessens and Laeven (2004) and many other studies on developing countries that find H-statistics between zero and one (i.e. monopolistic competition) (Al-Muharrami et al., 2006; Perera et al., 2006). The Wald test rejects the hypothesis for the market structure of monopoly or perfect competition for both periods of investigation. Although the results pointed to the monopolistic competition in the banking, it does not show any indication of the change in the market lead to increase in market competition in the recent years. Furthermore, the evidence suggests that there is less competition in the traditional interest-based market compared to the overall market which includes other operating income from fee- and commission-based product market segment.

Based on the findings on the Malaysian banking sector, the results of the concentration approach and the market structure suggest that the competitive behaviour of banks is not necessarily related to the number of banks in a market or to their concentration because other factors are also at work. The finding of this paper, however need to be interpreted cautiously given the full market liberalization process of the banking system is at the initial stage and is an ongoing process. Recent research has highlighted, however, that the relationships between competition and banking system performance are more complex (Vives, 2001). Although allowing new entry to the market may induce banks to behave in a competitive manner when there are few banks in the market, a well-developed financial system also appears to be important, perhaps because banks face competition from other financial firms and markets (Boot and Thakor, 2000). Few restrictions on the activities that banks can undertake is important to contestability may also be related to increasing competition over the financial system.
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Table 1. Structure of Malaysian Banking in 1997 and 2005
	
	1997
	2005

	
	No. of Institutions
	Total Assets (%)
	No. of Institutions
	Total Assets (%)

	Domestic Commercial Bank
	22
	 57.0
	10
	73.6

	Foreign Commercial Bank
	13
	 16.7
	12
	19.2

	Finance Company
	39
	 20.0
	  0
	  0.0

	Merchant Bank
	12
	   6.3
	10
	  7.2

	Total
	86
	100.0
	32
	     100.0


Source: Bank Negara Malaysia.
Table 2. Banking Groups in Malaysia After Consolidation
	Anchor Bank
	Merger Groups

	Malayan Banking Bhd (MayBank)


	Mayban Finance Bhd, Aseambankers Malaysia Bhd, PhileoAllied Bank Bhd, Pacific Bank Bhd, Sime Finance Bhd and Kewangan Bersatu Bhd

	The Bumiputra – Commerce Bank Bhd


	Bumiputra-Commerce Finance Bhd and Commerce International Merchant Bankers Bhd

	RHB Bank Bhd


	RHB Sakura Merchant Bankers Bhd, Delta Finance Bhd and Interfinance Bhd

	Public Bank


	Public Bank Bhd, Public Finance Bhd, Hock Hua Bank Bhd, Advance Finance Bhd and Sime Merchant Bankers Bhd

	The Arab Malaysian Bank Bhd (AMMB)


	Arab Malaysian Finance Bhd, Arab Malaysian Merchant Bank Bhd, Bank Utama Malaysia Bhd and Utama Merchant Bankers Bhd

	Hong Leong Bank Bhd


	Hong Leong Finance Bhd, Wah Tat Bank Bhd and Credit Corporation Malaysia Bhd

	Perwira Affin Bank Bhd


	Affin Finance Bhd, Perwira Affin Merchant Bankers Bhd, BSN Commercial Bank Bhd, BSN Finance Bhd and BSN Merchant Bank Bhd

	Multi-Purpose Bank Bhd
	International Bank Malaysia Bhd, Sabah Bank Berhad, MBf Finance Bhd, Bolton Finance Bhd, Sabah Finance Bhd, Bumiputra Merchant Bankers Bhd and Amanah Merchant Bank Bhd

	EON Bank Bhd
	EON Finance Bhd, Oriental Bank Bhd, City Finance Bhd, Perkasa Finance Bhd and Malaysian International Merchant Bankers Bhd

	Southern Bank Bhd
	Ban Hin Lee Bank Bhd, Cempaka Finance Bhd, United Merchant Finance Bhd, Perdana Finance Bhd and Perdana Merchant Bankers Bhd


Source: Bank Negara Malaysia
Table 3. Market Concentration of Malaysian Banking Industry
	
	Total Assets
	Total Deposits
	Total Loans

	
	CR2%
	CR3%
	CR5%
	HHI
	CR2%
	CR3%
	CR5%
	HHI
	CR2%
	CR3%
	CR5%
	HHI

	
	
	
	
	
	
	
	
	
	
	
	
	

	1998
	0.38
	0.51
	0.70
	1317.29
	0.36
	0.50
	0.69
	1321.38
	0.36
	0.49
	0.70
	1346.40

	1999
	0.41
	0.55
	0.70
	1551.40
	0.41
	0.55
	0.70
	1527.27
	0.43
	0.57
	0.69
	1551.28

	2000
	0.42
	0.55
	0.55
	1563.41
	0.42
	0.54
	0.69
	1553.99
	0.43
	0.58
	0.71
	1644.31

	2001
	0.38
	0.49
	0.63
	1315.86
	0.38
	0.48
	0.63
	1325.51
	0.40
	0.52
	0.65
	1427.91

	2002
	0.38
	0.48
	0.59
	1297.71
	0.37
	0.47
	0.62
	1291.11
	0.40
	0.51
	0.65
	1407.52

	2003
	0.34
	0.45
	0.59
	1181.29
	0.34
	0.45
	0.60
	1170.31
	0.36
	0.48
	0.61
	1274.35

	2004
	0.35
	0.47
	0.63
	1193.68
	0.36
	0.47
	0.68
	1205.56
	0.36
	0.46
	0.62
	1231.10

	2005
	0.40
	0.50
	0.69
	1334.50
	0.40
	0.51
	0.70
	1358.10
	0.42
	0.53
	0.68
	1465.88

	
	
	
	
	
	
	
	
	
	
	
	
	


Table 4. Interpreting the Panzar-Rose H-statistic

	Parameter Region
	Competitive Environment Test
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	- Monopoly or conjectural variations short-term oligopoly.

- Each bank operates independently as under monopoly

  profit maximizing conditions.

- H is a decreasing function of the perceived demand 

  elasticity.
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	- Monopolistic competition

- Free entry (Chamberlinian) equilibrium excess capacity.

- H is an increasing function of the perceived demand 

  elasticity.
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	- Perfect competition, or natural monopoly in a perfect 

  contestable market, or sales maximizing firm subject to 

  break even constraint.

- Free entry equilibrium with full (efficient) capacity 

  utilization.



	Parameter Region
	Market Equilibrium Test
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Source: Molyneux et al. (1994).
Table 5. Summary of Other P-R Studies on Banking Industry

	Author (s)
	Period
	Countries
	Findings
	Average H

	Shaffer (1982)
	1979
	New York
	MC
	

	Nathan and Neave (1989)
	1982-84
	Canada
	MC (1983, 1984); PC (1982)
	0.82

	Molyneux et al. (1994)
	1986-89
	France, Germany, Italy, Spain, U.K
	MO (Italy); MC (France, Germany, Spain, U.K)
	0.37

	Vessala (1995)
	1985-92
	Finland
	MC (except for 1989-90)
	0.58

	Molyneux et al (1996)
	1986-88
	Japan
	MO
	0.17

	Hondroyiannis et al. (1999)
	1993-95
	Greece
	MC
	0.18

	Bikker and Groeneveld (2000)
	1989-96
	15 EU countries
	MC (all countries)
	0.82

	De Bandt and Davis (2000)
	1992-96
	France, German, Italy
	MC (large bank in all countries and small bank in Italy) 
	0.28

	Bikker and Haaf (2002)
	1988-98
	23 EU and non-EU countries
	MC (all countries, competition weaker in small markets and stronger in international market)
	0.70

	Gelos and Roldos (2002)
	1994-99
	8 European and Latin American countries
	MC (all countries except for Argentina and Hungary near PC)
	0.66

	Yildrim and Philappatos (2002)
	1992-99
	14 Central  and South East European and the Russian Federation
	MC (Lithuania, Macedonia); PC (Latvia); Neither MC nor PC (other countries)
	0.71

	Murjan and Ruza (2002)
	1993-97
	Middle Eastern countries
	MC (oil-producing countries are less competitive than non-oil  producing countries)
	0.22

	Hempell (2002)
	2002
	Germany
	MC
	0.68

	Coccorese (2004)
	1997-99
	Italy
	MC
	0.92

	Claessens and Leaven (2004)
	1994-2001
	50 industrialised and developing countries 
	MC (largest countries tend to have lower competition)
	0.69

	Mamatzakis et al. (2005)
	1998-2002
	7 Southern Eastern European countries
	MC 
	0.73

	Drakos and Konstantinou (2005)
	1992-2000
	Central Eastern European and former Soviet Union countries
	MC
	0.31

	Mkrtchyan (2005)
	1998-2002
	Armenia
	MC
	0.69

	Al-Muharrami et al. (2006)
	1993-2002
	Gulf Cooperation Council’s Countries
	MC (Bahrain, Qatar); PC (Kuwait, Saudi Arabia, UAE); Neither MC nor PC (Oman)
	0.62

	Perera et al. (2006)
	1995-2003
	4 South Asian countries
	MC
	0.59

	Gunalp and Celik (2006)
	1990-2000
	Turkey
	MC
	0.37

	Yuan (2006)
	1996-2000
	China
	PC (nearly perfect competition)
	0.89


PC = perfect competition, MC = monopolistic competition, MO = monopolistic market
Table 6. Summary Statistics of Variables Used in P-R Model (in RM million)
	Variable
	Mean
	Median
	Maximum
	Minimum
	Std. Dev.

	
	
	
	
	
	

	Total Revenue
	 1346.65
	 898.90
	 8687.70
	 23.50
	 1644.00

	Total Interest Revenue
	 1244.60
	 802.70
	 7014.60
	7.90
	 1548.08

	Total Loans
	 13854.76
	 6515.50
	 115481.60
	 4.10
	 20449.47

	Total Deposit
	 18150.09
	 11124.00
	 145572.10
	 150.00
	24607.55

	Total Assets
	 23006.82
	 13733.20
	 175434.70
	279.20
	32285.63

	Loan Provision
	 207.58
	 106.80
	 1578.10
	-32.30
	 293.54

	Shareholder’s Equity
	 2002.69
	 1172.60
	15179.30
	30.20
	 2694.17

	Personnel Expenses
	 144.63
	61.20
	 974.40
	 3.50
	 202.92

	Other Operating Income
	 168.64
	68.50
	 1673.10
	-17.10
	 264.31

	Fixed Assets
	 173.53
	 62.70
	 1188.90
	 0.10
	 254.69

	Net Profit
	245.84
	 97.70
	 3809.60
	-747.50
	 521.23

	Interest Expenses
	 622.75
	 423.90
	 4078.00
	 1.20
	 754.86

	Operating Expenses
	 176.89
	 83.55
	 2424.10
	 0.80
	 303.02

	
	
	
	
	
	


Table 7. Panel Regression Results of Competitive Condition for Total Revenue
	Variable
	ln TREV (1998-2001)
	ln TREV (2002-2005)

	
	Pooled OLS
	Fixed Effects
	Pooled OLS
	Fixed Effects

	
	
	
	
	

	Intercept
	  1.716*
(1.665)
	     2.667 ***
(4.949)
	-0.553

(-1.331)
	0.554

(0.987)

	ln PL
	    0.221***
(3.993)
	  0.336***
(5.338)
	  0.086*
(1.865)
	  0.297**
(2.634)

	ln PK
	-0.029

(-1.163)
	-0.077**
(-2.490)
	0.017

(0.534)
	               -0.021

(-0.358)

	ln PF
	    0.462***
(10.122)
	   0.340***
(6.492)
	   0.625***
(7.307)
	   0.537***
(3.702)

	ln ASST
	 -0.228**
(-2.169)
	   -0.396 ***
(-5.011)
	-0.001 

(-0.014)
	 -0.263**
 (-2.671)

	ln EQASST
	             0.029

(0.358)
	0.017

(0.211)
	-0.536

(-0.055)
	               -0.536

(-0.055)

	ln RSKASST
	   0.065***
(3.596)
	   0.080*** 

(4.022)
	  0.038** 

(2.004)
	  0.055** 

               (2.392)

	ln LOANASST
	  0.252**
(2.432)
	                0.152

(1.174)
	              0.058
(0.880)
	                0.051

               (0.501)

	
	
	
	
	

	Adjusted R2
	0.93
	0.96
	              0.79
	0.90

	F-statistic
	  74.26***
	   49.48***
	25.91***
	  17.83***

	H-statistic
	            0.654
	                0.599
	            0.728
	               0.813

	Wald test (F-statistic) for H=1
	 65.769***
	 79.097***
	          79.888***
	             67.748***

	Wald test (F-statistic) for H=0
	 45.741***
	             43.627**
	          20.871
	             16.344

	
	
	
	
	

	No of observations
	53
	53
	68
	68

	
	
	
	
	


Notes: The values in parenthesis are t-statistics and were calculated using White’s correction for heteroscedasticity. The Wald test is used 

to test the H=0 and H=1 hypothesis and follows an F-distribution. ***, **and * indicate significance at 1%, 5% and 10% levels. 

Table 8. Panel Regression Results of Competitive Condition for Total Interest Revenue
	Variable
	ln TINT (1998-2001)
	ln TINT (2002-2005)

	
	Pooled OLS
	Fixed Effects
	Pooled OLS
	Fixed Effects

	
	
	
	
	

	Intercept
	 1.928
(0.127)
	  -0.460**
(-2.563)
	-0.810
(-3.034)
	 1.044**
(2.501)

	ln PL
	    0.080***
(3.029)
	0.001
(0.030)
	   0.180***
(6.162)
	   0.232***
(6.964)

	ln PK
	0.013
(1.169)
	   0.023***
(3.032)
	   -0.078***
(-2.826)
	 -0.093*** 

(-7.342)

	ln PF
	   0.483***
(15.162)
	   0.507***
(15.080)
	  0.529***
(8.953)
	  0.430***
(16.218)

	ln ASST
	  -0.105***
(-2.820)
	-0.022**
(-2.031)
	 -0.278*** 

(-3.828)
	 -0.329***
(-5.882)

	ln EQASST
	            -0.044
(-0.888)
	            0.021
           (0.328)
	  -0.448***
(-4.824)
	 -0.351***
(-5.381)

	ln RSKASST
	            0.057***
            (4.324)
	  0.049*** 

(3.888)
	   0.027***
(2.667)
	   0.054***
               (6.188)

	ln LOANASST
	 0.089**
(2.396)
	  0.255***
(9.835)
	 0.123*
(1.742)
	                0.039
               (0.595)

	
	
	
	
	

	Adjusted R2
	0.96
	0.97
	              0.90
	0.96

	F-statistic
	  36.82***
	  70.53***
	63.63***
	 46.94***

	H-statistic
	           0.576
	            0.531
	            0.631
	               0.569

	Wald test (F-statistic) for H=1
	69.031***
	 70.991***
	          83.370***
	             31.310***

	Wald test (F-statistic) for H=0
	73.661***
	68.042**
	          55.196
	             60.031

	
	
	
	
	

	No of observations
	53
	53
	              68
	                 68

	
	
	
	
	


Notes: The values in parenthesis are t-statistics and were calculated using White’s correction for heteroscedasticity. The Wald test is used 
to test the H=0 and H=1 hypothesis and follows an F-distribution. ***, **and * indicate significance at 1%, 5% and 10% levels. 
Table 9. Panel Regression Results of Equilibrium Condition
	Variable
	ln (1 + ROA) – 1998-2001
	ln (1 + ROA) – 2002-2005

	
	Pooled OLS
	Fixed Effects
	Pooled OLS
	Fixed Effects

	
	
	
	
	

	Intercept
	0.0247
(1.3096)
	              0.0537
(0.6718)
	-0.0362
(-1.1128)
	               -0.0714
(-0.8834)

	ln PL
	     0.0006***
(3.1450)
	   0.0001***
(10.4115)
	  0.0005*
(1.8461)
	   0.0002*** 

(2.4272)

	ln PK
	0.0005 

(0.4542)
	 -0.0002**
(-2.0207)
	   -0.0003***
(-2.8508)
	  -0.0004** 

(-2.8860)

	ln PF
	0.0039
(0.6762)
	              0.0010
(0.1150)
	 -0.0077*
(-1.7333)
	               -0.0001
(-1.0742)

	ln ASST
	    0.0027***
(5.6030)
	0.0033
(0.2853)
	            -0.0002 

(-0.0815)
	                0.0165 

(1.4175)

	ln EQASST
	              0.0168***
(3.2946)
	   0.0312***
(2.8324)
	   0.0090***
(3.4054)
	   0.0863**
(2.0693)

	ln RSKASST
	-0.0035** 

(-2.1951)
	            -0.0002 

(-0.0803)
	  -0.0089***
(-3.7714)
	               -0.0058 

(-0.9646)

	ln LOANASST
	  0.0092***
(3.2481)
	0.0027
(0.1486)
	           -0.0006
(-0.1764)
	-0.0034
(-0.1402)

	
	
	
	
	

	Adjusted R2
	0.51
	0.46
	0.43
	0.55

	F-statistic
	   6.14***
	   2.41***
	   8.19***
	   3.40***

	Equilibrium test:
	
	
	
	

	Wald test (F-statistic) for E=0
	2.252
	1.755
	1.520
	1.969

	No of observations
	53
	53
	68
	68

	
	
	
	
	


Notes: The values in parenthesis are t-statistics and were calculated using White’s correction for heteroscedasticity. The Wald test is used 

to test the H=0 and H=1 hypothesis and follows an F-distribution. ***, **and * indicate significance at 1%, 5% and 10% levels. 










� The U.S Department of Justice applies the horizontal merger guidelines to the banking industry in practice. In order to reflect the changing competitive environment, it includes thrift institutions when computing HHI. The Department of Justice takes the stance that it grants merger approval when HHI after merger marks at least 1800 and the changes in HHI is at most 200.
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