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Abstract

      This paper contributes to the recent line of empirical research on bank structure and economic growth by examining how the market structure of banking industry impacts capital stock and economic growth. This paper analyzes first by evaluating the average effect of banking concentration on capital stock and growth. Then, it is investigated whether the effects of bank concentration on capital stock and economic growth depend on variations in the structure and development of the financial markets and income level of each country. 
      The major findings of this paper are that a bank concentration has a negative average effect on capital stock and economic growth. However, it is positively correlated with bank-based financial system. In other word, a concentrated banking system is better for economic growth when countries have bank-based financial system. In addition, for the countries with high income and/or well developed financial markets, a concentrated banking industry leads to higher economic growth.
      Above results would answer the following question about M&A: why many M&A have recently taken place in the financial intermediaries and why those M&A in the financial market have happened more actively in the countries with higher income and well developed financial markets. In addition, this paper suggests an alternative explanation of current flurry merger and acquisition in financial market and provides an empirical foundation why many governments have enacted new law to motivate larger financial intermediaries
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1. INTRODUCTION
      Over the past decade the banking industry has undergone many changes including recurring banking crises,
 advent and rapid growth of electric banking
 followed by breakthrough in informational technologies, severe competition from non-bank financial institutions, mergers and acquisitions (M&A), and wide-ranging financial deregulation. Among these changes, the widespread of M&A(see Table I) and deregulation and/or merger-friendly re-regulation
 could alter the underlying structure of banking industry, which leads to more concentrated financial and banking sector.

TABLE I

RECENT MERGER ACTIVITY OF WORLD’S LARGEST BANKS
	Bank
	Assets
	Mergers and Acquisitions

	Mizuho Financial Group
	12,855
	IBJ, Dai-Ichi Kangyo and Fugi Bank

	Sumitomo Mitsui Financial Group
	   9,504
	Sumitomo and Sakura Bank

	Mitsubishi Tokyo Financial Group
	   9,750
	BOT and Mitsubishi Bank/Trust

	Deutsche Bank
	  10,148
	Deutsche and Bankers Trust

	JP Morgan Chase
	7,709
	JP Morgan, Chase Manhattan

	BNP Paribas
	9,890
	BNP and Paribas

	UBS
	  11,205
	UBS and SBC 

	Citigroup
	  12,640
	Citicorp and Travelers Group

	Bank of America
	   7,364
	Nationsbank and BankAmerica

	HypoVereinsbank
	   6,055
	Hypobank, Bayerisch Vereinsbank


Note: Assets are measured in 100 millions of U.S dollars as of end of 2003
Source: Guzman (2000a) p.12 and The Banker (2004)
Deregulation for less competitive financial markets is seemingly paradoxical as one of the primary goals of deregulation has been to improve the efficiency of banks by increasing competition between them. It is, however, often argued that too much competition can jeopardize the solvency of the entire banking system. That is, banks that compete fiercely each other often take on risky loans and investments in an effort to obtain higher profits. If these risky loans go bad as the case of S&Ls debacle in the 80’s in the Unites State, the result can be widespread failure in the banking sector. This is, sort of, “Prisoner’s Dilemma”.
  To stabilize the financial system, hence, bank regulators may admit the concentrated banking industry. This is one of the reasons why many governments have recently deregulated the merger-against laws.
      The following questions have been arisen by these two events and the resulting consolidated markets: Is this a proper decision for government to change policy to motivate M&A? Do they have some reasons to rationalize their policy change? Does banking market structure matter for economic growth? If so, which structure, competitive and monopolistic, is better? What are the factors to differ the effect of banking market structure on growth country by country? What are the problems that big bank may cause and how we prevent? 

      There is a bunch of studies to examine and compare the macroeconomic differences between economies with competitive and those having a monopoly banking system.
 However, the results of these works are mixed. Some show that a monopolistic banking system is better, while others show a competitive banking system better. 

      Petersen and Rajan (1995), Caminal and Matutes (1997) and Schnitzer (1998) show that a concentrated banking system is better for the GDP growth. They focus on long-term relationship between banks and firms. They claim that the firm facing monopoly credit market is more likely to form a strong tie with the bank,
 a monopoly bank, hence, easily eliminate the problem of asymmetric information. A monopoly bank has a benefit from choosing the most profitable firms or projects (by eliminating adverse selection) and from making firms to use fund in less risky way (by preventing moral hazard). In addition, as seen in Petersen and Rajan, as market goes to be concentrated, firms with lower credit quality are able to obtain funding
 since banks can share the potential future profit. In this view, the loss from extracting rent is overwhelmed by the gain from overcoming the problems associated with asymmetric information and increasing loan amount to small and new firms. Doh (2004) also finds that a monopolistic banking system has advantages to overcome the problem of information externality as well as of asymmetric information. He shows that with information externality,
 a monopoly bank leads a higher steady state level of capital in general, which is consistent with conventional wisdom.
      Contrary to the relationship oriented models, Cetorelli (1997), Smith (1998) and Guzman (2000) emphasize transactional function of banking business. As advances in financial innovations, securitizations and underwriting push funding to the financial markets, banks should focus on transactional function.
 In this view, a big bank, resulting from M&A may lose transparency and therefore reduce the effectiveness of market discipline. Thus, more competition can lead to higher efficiency in the economy. 

      Cetorelli and Gambera (2001) have a heterogeneous result. They explore the effect of a bank structure on a particular industry sector and economy as a whole. They analyze the U.S firms, where the financial markets are well established and consequently, asymmetric information problem is relatively negligible. They find that more concentrated banking structure induces a deadweight loss in the economy as a whole, but it promotes the growth of the industrial sectors that are more in need of external finance by facilitating credit access to young firms. 
      Although they find conditions a monopolistic bank leads to better performance, they ignore the country specific factors such as income, financial market development, types of financial system. In addition, above contradicting results suggest that which banking market structure is better for growth can be different from country to country depending on industrial structure of banking system, level of economic and financial development. 

      This paper contributes to the recent line of empirical research on bank structure and economic growth by examining how banking market structure impacts the level of capital stock and growth. It also investigates whether the effect of banking market structure on the economy is contingent upon the types of financial systems
 and the levels of financial development and income
 of each country. 
This paper uses an extension of Beck, Levine, Loayza (2000) and Demirguc-Kunt and Levine (2001) data set. Similar to the approach taken by King and Levine (1993) or Cetorelli and Gambera (2001), this paper begins to analyze by evaluating the average effect of banking concentration
 on capital stock and growth. Specifically, this paper tests whether economies with highly concentrated banking industry grow faster or slower disproportionately than those with competitive banking industry in terms of economic growth and capital stock. As discussed earlier, the theoretical models on this issue do not provide a clear answer. I find that bank concentration has a negative average effect on capital stock and economic growth.
      This paper goes beyond the analysis of this average effect of bank structure. It is investigated whether the effects of bank concentration on capital stock and growth depend on variations in the structure and development of the financial markets and income level of each country. Specifically, the interaction effect between these characteristic variables and bank concentration on the economy would be investigated. This paper shows that the effect of bank concentration on the economy is positively correlated with bank-based
 financial system. In other word, for the countries with highly bank-based system, the more concentrated the bank industry, the faster the economic growth is. The same results would be obtained for the countries with high income and/or well developed financial markets 
This paper differs in focus and methodology from previous works comparing competitive and monopolistic banking system. The primary differences lie in considering variations in financial structure, level of financial development and income. Any recent models have not considered these factors. In addition, broader cross-country data set is used, which covers 58 countries over the 1960 to 1995.
      Above results can answer the following question about M&A: why many M&A have recently taken place in the financial intermediaries and why those M&A in the financial market have happened more actively in the countries with higher income and well developed financial markets. In addition, this suggests an alternative explanation of current flurry merger and acquisition in financial market and provides an empirical foundation why many governments have enacted new law to motivate larger financial intermediaries.
 Little has attempted the appropriateness of policy change.
      The remainder of the paper proceeds as follows. In section 2, previous studies on this issue will be reviewed. In section 3, the data and model will be described. Section 4 summarizes the empirical results while section 5 concludes.
2. LITERATURE SURVEY
      This section reviews five strands of issues on the intermediation theory, financial markets and growth. Section 1 describes the intermediation theory, focusing mainly on the bank’s role to overcome the basic problem of asymmetric information. Section 2 summarizes the current discussions about the effects of financial market in general and bank in particular on the economy. Section 3 explains two distinct financial structures i.e. bank-based and market-based financial system. In section 4, the models will be classified into relationship-oriented and transaction-oriented models. Lastly, Section 5 discusses the advantages and disadvantages of concentrated banking structure. 
2.1. Intermediation theory and Banking Business
      In the traditional Arrow-Debreu model of resource allocation, the financial intermediaries play no role as firms and households interact through markets. When markets are perfect and complete, the allocation of resource is Pareto-efficient. Therefore, there is no scope for intermediaries to improve welfare. Moreover, the Modigliani-Miller theorem claims that financial structure does not affect the value of firms. Households can construct portfolios which offset any position taken by an intermediary, therefore, intermediation can not create value.
 

      Such an extreme view is clearly at odds with what is observed in reality. By historical evidences, we find that banks have played a central role to improve the economy. Banks have transformed savings from the household sector into investments in real assets. They select the investment project to be funded and to provide an incentive for the monitoring. Banks may ease risk sharing and pooling by lowering transaction costs and facilitate saving’s mobility by economizing on the transaction costs associating with mobilizing savings from many different agents and by overcoming the informational asymmetries associated with making savers comfortable in relinquishing control of their savings.

      Townsend (1979) and Stiglitz and Weiss (1981) develop some of the banking related models based on utility and profit maximization. Their models focus primarily on the effect of asymmetric information on the allocation of resources. Followed by these researches, Diamond (1984) develops a theoretical framework that models financial intermediaries more explicit. In the model, banks arise naturally as a means for overcoming asymmetric information problem and possess economies of scale
 with respect to gathering information and monitoring firms, and thus are more efficient than individual investors could be.
2.2. Financial Markets and Economic Growth
      Pioneered by Schumpeter (1911), economists argue that financial intermediation influences the real economy by accumulating capital stock. They show that the financial sector could impact real economic performance by affecting the composition of savings, providing information and affecting the scope for the credit rationing.

      Among early works on this issue, Cameron (1967), Goldsmith (1969), McKinnon (1973) and Shaw (1973) emphasize that the financial market affects and are affected by economic growth.
 They suggest that well-developed financial markets are prerequisite for developing countries to accomplish the overall economic enhancement.

      There has recently been lots of empirical works to find the relationship between financial market development and growth. They also show a strong and positive relationship between the development of financial sector and the real economy. King and Levine (1993) show that the level of financial intermediary development is good predictor of economic growth. Subsequent works refine King and Levine and establish that financial markets are a source of economic growth.

      The studies using time-series data also support that growth can be predicted by the degree of the financial market development. Neusser and Kugler (1998) and Rousseau and Wachtel (1998) show the financial sector developments are essential for growth.
    In addition to these researches, there are a bunch of studies, which analyze industry-level, firm-level data. Rajan and Zngales (1998) and Demirguc-Kunt and Maksimovic (1998) also support that the level of financial development has large, causal
 impact on real per capita GDP growth. And Beck, Levine and Loayza (2000) show that the strong, positive relationship between the financial intermediary development and long-run economic growth.
2.3. Financial Market Structures: Bank-based vs. Market-based
      This section reviews the distinction of financial markets structure – i.e. bank-based and market-based financial system. [Table 2] shows the classification of countries in terms of bank-based and market-based. The German model of financial intermediation by universal banks is usually considered the prototype of bank-based financial system.
 
TABLE II

COUNTRY CLASSIFICATION
	
	High Income (28)
	Low Income (30)

	Market Based

(20)
	Australia, Canada, Denmark,
Korea, Netherlands, Spain, Sweden, Switzerland,

Taiwan, United Kingdom

United States (11)
	Brazil, Chile, Jamaica, Malaysia,
Mexico, Peru, Phillipines,

South Africa, Tailand (9)



	Bank Based

(29)
	Argentina, Austria, Belgium, Cyprus, Finland, France, Germany, Greece, Ireland, Israel, Italy, Japan, New Zealand, Norway, Portugal, Venezuela (16)
	Bangladesh, Columbia,

Costa Rica, Ecuador, Honduras, India, Kenya, Mauritius, Nepal, Pakistan, Panama, Sri Lanka, Zimbabwe (13)

	Others

(9)
	Malta (1)


	Bolivia, Dominican Republic,

El Salvado, Ghana, Guatemala, Nigeria, Paraguay, Uruguay (8)


Note: Parenthesis denotes the number of countries.

The countries whose real per GDP is greater than U$2,975 are classified as high income country and less than U$2,975 as low income country. 

Bold represents countries with well-developed financial market, while italic with under-developed financial market

Source: Demirguc-Kunt and Levine (2001)

In bank-based financial systems such as German, Japan and most European countries, bank plays a leading role in mobilizing savings, allocating capital, overseeing the investment decisions of corporate managers and providing risk management tools.
      Contrarily, in market-based financial system such as the United Kingdom, the United States, securities markets share center stage with banks in terms of getting society’s saving to firms, exerting corporate control, and easing risk management. The most fundamental difference between these two systems is that non-financial enterprises in bank-based system are more dependent upon bank-intermediate financing than their counterparts in market-based system.

      The proponents of bank-based financial systems argue that bank-intermediated finance is preferable to other forms of finance because of the potential ability of banks to overcome the problems of asymmetric information and morale hazard. Universal banks are not only specialized in screening and evolutionary loan proposal, but they also rely on economies of scope arising from their involvement with the loan applicant in other lines of business. According to bank-based view, especially in countries at early stage of economic developments, bank-based financial systems are more effective than market-based financial systems for the promoting the economic growth. 

      The proponents of the market-based financial system stress the importance of well-functioning securities markets in providing incentives for investors to acquire information, impose corporate control, and design financial arrangements. According to market-based view, market-based financial systems are better for promoting long-run economic growth than bank-based financial system. 

      From the differences in the relative performance of the Japanese and U.S. economies over the past few decades, many economists have reached a conclusion that bank-based and markets-based financial systems may provide different growth patterns. 
      Besides, Demirguc-Kunt and Levine (2001) provide evidence on the legal, tax and policy determinants of financial structure.
 Levine (2002) also tests whether bank-based or market-based models have the comparative advantages to promote growth. He finds that the difference in financial system does not explain cross-country differences in the long-run economic performance.
2.4. Relationship Oriented vs. Transaction Oriented 

      The traditional relationship banking, based on spread between loan and deposit rates has been declined dramatically
 as firms increasingly seek funding from financial markets as the financial innovations such as securitization, derivatives and underwriting has greatly progressed. However, in traditional relationship oriented banking business, banks hold non-marketable and illiquid assets. The banks’ assets are illiquid largely because of their information sensitivity. In originating and pricing loans, banks develop proprietary information. Subsequent monitoring of borrowers yields additional private information. The proprietary information prohibits the marketability of these loans. In these situations, the access to information is the key to understand the comparative advantage of banks. In many of their activities, banks use their own information and the related network of contacts. The relationship oriented banking is a characteristic of value enhancing financial intermediation.

      Regardless of changes in economic environment such as breakthrough in information technology, advance in financial innovations, bank loans may continue be optimal instruments.
 Bank-borrower relationship is in nature a mutual commitment based on trust and respect. This allows for implicit long term contract. Information asymmetries in the financial markets and non-contractibility of various pieces of information would rule out long-term alternative capital market funding sources as well as explicit long term commitments by banks. Therefore, both bank and firm realize the added value of their relationship, and will seek to foster their relationship.
 

      Investment bank is generally considered as an example of transaction oriented banking. Investment bank facilitates transaction as brokers and underwrites public placements. By underwriting new issues, investment bank processes and absorbs credit and placement risk, which is similar to that encountered in traditional bank lending. Underwriting also requires information acquisition about borrower. 
      Many studies analyze the macroeconomic difference between two banking systems, monopoly and perfect competition. Some show that a monopolistic banking system is better performance to promote growth, while others show that competitive banking system has better performance. Petersen and Rajan (1995), Caminal and Matutes (1997) and Schnitzer (1998) emphasize relationship between banks and firms. They focus on long-term relationship between banks and firms and claim that the firm facing monopoly credit market is more likely to form a strong tie with the bank. A monopoly bank, hence, easily eliminate the problem of asymmetric information. The monopoly bank has benefit from choosing the most profitable firms or projects (by eliminating adverse selection) and making firms to use fund in less risky way (by preventing  moral hazard). In addition, as seen in Petersen and Rajan, as market power increases, firms with lower credit quality are able to obtain funding since banks can share the potential future profit. In this view, the loss from extracting rent is overwhelmed by the gain from overcoming the problems associated with asymmetric information and increasing loan amount to small and new firms. Therefore, they conclude that monopolistic banking system is better to promote GDP growth.

      Contrary to relationship-oriented model, Cetorelli (1997), Smith (1998) and Guzman (2000b) emphasize transactional function of banking business and find that less competitive system may be detrimental to the economy. As advances in financial innovations, securitizations and underwriting push funding to the financial markets, banks should focus on transactional function. In this view, big bank, resulting from M&A may lose transparency and therefore reduce the effectiveness of market discipline. Thus, more competition can lead to higher efficiency in the economy.  This result is consistent with conventional wisdom.

      These contradicting results come from different views of banking business. Unlike many businesses, banks do not produce the physical good, but rather, provide the financial means for production. One of the biggest problems in the banking sector faces is a lack of information about the quality of firms and the project they have. This asymmetric information leads to problem of adverse selection and moral hazard. These inherent problems, which are difficult for a competitive banking system to overcome can be eased or eliminated by a monopolistic banking system.   
2.5. Bank Structure and Economic Development
      A conventional wisdom asserts that a monopoly tends to reduce an economy’s overall social welfare. Monopoly charges higher prices and produces less goods and services. They suffocated invention and innovation, and distort resource allocation, all of which reduce the capital stock and growth. These negative aspects of monopoly might be applied to the banking sector. We predict, hence, a monopoly bank makes fewer loans and has higher interest rates on loan and lower interest rates on deposits than a competitive bank. Guzman finds that a monopoly bank tends to depress the equilibrium law of motion for the capital stock, thus, reduces the level of long run real activity. He also explains the process that a monopolistic banking system depresses capital stock as follows: a monopoly bank is more likely to lead to credit rationing, and if there is a credit rationing, interest rates paid on deposits will be lower under a monopolistic banking system. And if there is no credit rationing under a monopoly bank, the interest rate charged on loans will be higher.  
       Regardless of negative effect of monopoly, there are some historical evidences on the positive role of concentrated credit market for the economic development. Cetorelli and Gambera (2001) show empirical evidences that concentrated credit market is beneficial for economy. They find the following mechanism: concentration of market power in banking facilities that the development of lending relations, which have in turn an enhancing effect on firm’s growth and consequently enhancing potential productivity of whole economy.

       Most of the theoretical literature on the relationship between intermediation and growth considers an economy with a competitive banking system. But in practice, economies vary in their competitive environment of the banking systems. [Table 3] shows an approximate measure for the degree of competition within various countries banking sector.
TABLE III

LIST OF COUNTRIEW AND BANK CONCENTRATION RATIO

	Country Name
	Bank Concentration
	 
	Country Name
	Bank Concentration

	Argentina
	0.5045
	 
	Korea, Republic of
	0.3126

	Australia
	0.6482
	 
	Malaysia
	0.4888

	Austria
	0.7219
	 
	Malta
	0.9554

	Bangladesh
	0.6439
	 
	Mauritius
	0.9434

	Belgium
	0.6477
	 
	Mexico
	0.5836

	Bolivia
	0.4810
	 
	Nepal
	0.9018

	Brazil
	0.6006
	 
	Netherlands
	0.7378

	Canada
	0.5838
	 
	New Zealand
	0.6940

	Chile
	0.4676
	 
	Niger
	0.8051

	Colombia
	0.4364
	 
	Norway
	0.8398

	Costa Rica
	0.7862
	 
	Pakistan
	0.7413

	Cyprus
	0.8757
	 
	Panama
	0.4196

	Denmark
	0.7438
	 
	Paraguay
	0.5792

	Dominican Republic
	0.6510
	 
	Peru
	0.6887

	Ecuador
	0.3971
	 
	Philippines
	0.4638

	El Salvador
	0.8442
	 
	Portugal
	0.4578

	Finland
	0.8828
	 
	South Africa
	0.7677

	France
	0.4144
	 
	Spain
	0.4738

	Germany
	0.4550
	 
	Sri Lanka
	0.8187

	Ghana
	0.8874
	 
	Sweden
	0.8831

	Greece
	0.7693
	 
	Switzerland
	0.7591

	Guatemala
	0.3735
	 
	Taiwan, China
	0.4194

	India
	0.4727
	 
	Thailand
	0.5289

	Ireland
	0.7350
	 
	United Kingdom
	0.5565

	Israel
	0.8421
	 
	United States
	0.1865

	Italy
	0.3563
	 
	Uruguay
	0.8718

	Jamaica
	0.8226
	 
	Venezuela
	0.5233

	Japan
	0.2170
	 
	Zimbabwe
	0.8213

	Kenya
	0.7393
	 
	 
	 

	· The values reported are averaged over 1990 to 1997 and calculated by the sum of the market shares(measured in total assets) of the three largest banks.  


   Source: Worldbank database

3. MODEL SPECIFICATION
      I conduct a cross-country analysis using the data averaged over the 1960-1995 period. I provide information on the data source and description in the Appendix A. The data include 58 developed and developing countries. First, I analyze the average effect of competitiveness of banking sector on the growth and capital stock. To do this analysis, the aggregate measure for the degree of competition is needed. Since ascertaining the actual level of competitiveness
 within industry is extremely difficult, concentration ratios, defined as the fraction of the banking market served by the largest three banks, are often used as a proxy to measure competitiveness. Second, I analyze the interaction effect. I incorporate three interactions i) structure of financial market, i.e. bank-based and market-based, ii). income, i.e. high- and low-income, iii) financial market development, i.e. well-developed, under-developed. Specifically, using above three interaction terms, I analyze the interaction effects between the bank concentration and these variables on capital stock and growth.  
3.1. Basic Model
     This model investigates the role of bank concentration for capital stock and economic growth. The basic growth equation is as follows:
(1)            Growthi = (i + (1 Bank_Concentrationi + (2 Bank_Developmenti            
                               + (3 Initial_GDPi + (4 Human_Capitali + (5 Tradei +  (6 Inflationi 
                               + (7 Governmenti + (8 Black Market Premiumi + (i
where a subscript i indicates ith country, ( is constant and (j are the coefficient of variables. Dependent variables are the growth rate of real per capita GDP and that of per capita physical capital stock .  These data are from the national account and is average annual growth rate of period 1960-1995
       The bank concentration is defined as the ratio of the three largest banks to total banking sector assets. [Table 3] shows average bank concentration ratio of 1990-97 each country. A highly concentrated banking sector might result in lack of competitive pressure to attract savings and channels them efficiently to investors. The level of bank concentration isolates the total effect of bank market structure on economic growth.
       To control country specific effect, I use the seven variables, which are bank development, logarithm of initial real per capita GDP, average years of schooling, the volume of trade, inflation, government spending and black market premium.
 The measure of level of bank development (Bank_Development) is the commonly used variable in cross country growth studies which is defined as ratio of domestic credit to the private sector to GDP. And it is expected to have a positive effect. The logarithm of initial real per capita GDP (Initial_GDP) is included to capture the convergence effect of the economy to its long run steady state. Therefore it is expected to have a negative effect. The average years of schooling in total population over age 25 in 1990 (Human Capital) is used as indicators of human capital stock in the economy and is expected to have a positive effect. TRADE defined as the sum of export and import as share of GDP is included to capture the level of external openness and is expected to have positive effect as well. Inflation rate are calculated using average annual CPI data from the International Financial Statistics (IFS). Government is defined as the share of government expenditure in GDP. Inflation and Government are used as indicators of macroeconomic stability. The black market premium is included to capture the level of internal openness and is expected to have a negative effect. [Table IV] shows the correlation among the variables. 
      Bank_Concentration has negative correlation with Market_Size, Bank_ Development, and Human_Capital. However, it has positive correlation with Trade, Government, Black_Market premium. Hence, Bank_Concentration is higher for small, regulated and financially underdeveloped countries. Total GDP, proxy variable of market size, has negatively correlated with Trade and Black_Market premium, which implies that small economy is more dependent on economic openness both internally and externally. 
TABLE IV

CORRELATION BETWEEN VARIABLES
	
	1
	2
	3
	4
	5
	6
	7
	8
	9

	1. Bank

Concentration
	1.000
	
	
	
	
	
	
	
	

	2. Bank Development
	-0.200
	1.000
	
	
	
	
	
	
	

	3. Initial

per capita GDP
	-0.004
	0.575
	1.000
	
	
	
	
	
	

	4. Human Capital
	-0.096
	0.617
	0.780
	1.000
	
	
	
	
	

	5. Government
	0.184
	0.386
	0.460
	0.588
	1.000
	
	
	
	

	6. Inflation
	-0.005
	-0.401
	-0.051
	-0.157
	-0.241
	1.000
	
	
	

	7. TRADE
	0.463
	-0.072
	-0.157
	-0.044
	0.209
	-0.321
	1.000
	
	

	8. Black Market Premium
	0.204
	-0.518
	-0.433
	-0.490
	-0.402
	0.418
	-0.050
	1.000
	

	9. Total GDP
	-0.524
	0.640
	0.601
	0.562
	0.252
	-0.028
	-0.525
	-0.416
	1.000


3.2. Extended Model
       The basic model explains average effect of bank concentration on the economic growth and capital stock. As we discussed previous section, however, the results may be varied contingent upon the types of financial system, and the level of financial development and income. Hence, an extended model, incorporating financial market system and financial market development and income will be estimated. 

(2)     Growthi = (i + (1 Bank_concentrationi + (2 Bank_developmenti                    
                        + (3 Initial_GDPi + (4 Human_capitali + (5 Tradei +  (6 Inflationi 
                        + (7 Governmenti + (8 Black Market Premiumi  + (j Interaction + (i

In the model, three interactions with bank concentration will be included, as discussed:
                Interaction1 = bank_concentration * bank_based

                Interaction2 = bank concentration * financially developed
                Interaction3 = bank concentration * high income
In addition, combine effect of two or three interaction terms would be examined. i.e.
                Interaction4 = Interaction1 + Interaction2

                Interaction5 = Interaction1 + Interaction3

                Interaction6 = Interaction2 + Interaction3

                Interaction7 = Interaction1 + Interaction2 + Interaction3
 First, it would be tested whether the effect of concentrated banking structure on economic growth differs between for the economies with the bank-based financial system and those with market-based financial system.
 Then, it would be tested the differences between for the economies with well-developed financial markets and those with under-developed.
 The level of income
 would also be tested. Finally, I test the model for the economies with two or three interaction terms altogether.  
 [Table V] summarize the key specification of the model and [Table VI] presents summary statistics for all variables used in this analysis.
TABLE V
KEY SPECIFICATION OF THE MODEL

	 (1) Basic 

       Growthi = (i + (1 Bank_concentrationi + (X + (I

              Where X = (Bank_Development, Initial_GDP, Human_Capital, Trade,

                                  Inflation, Government, Black market Premium)

                           ( = ((2, (3, (4, (5, (6, (7, (8)

(2) Extended

            Interaction between characteristic variables bank concentration

       Growthi = (i + (1 Bank_Concentrationi + (X + δІ+ (i

a. Where δ = ((9 , (10, (11,  (12 , (13, (14, (15)
b.             I = (Interaction 1, 2, 3,4, 5, 6, 7)


TABLE VI
SUMMARY STATISTICS
	
	
	Mean
	Standard

Deviation
	Maximum
	Minimum

	Growth
	Total
	2.165
	1.796
	7.157
	-2.751

	
	(Bank based)
	2.286
	1.271
	5.384
	-0.883


	
	(Market based)
	2.270
	1.668
	7.157
	0.060

	Growth_Capital
	Total
	3.116
	2.319
	10.511
	-1.835

	
	(Bank based)
	2.858
	2.060
	7.379
	-1.835

	
	(Market based)
	3.540
	2.275
	10.51
	0.575

	Bank Concentration
	Total
	63.22
	19.41
	95.54
	18.65

	
	(Bank based)
	63.80
	20.02
	94.34
	20.70

	
	(Market based)
	59.46
	17.60
	88.31
	18.65

	Bank Development
	Total
	42.68
	29.95
	141.29
	5.07

	
	(Bank based)
	40.15
	26.90
	128.38
	7.72

	
	(Market based)
	56.22
	33.49
	141.29
	13.32

	Log(Initial_GDP)
	Total
	7.763
	0.815
	9.200
	6.277

	
	(Bank based)
	7.758
	0.798
	8.982
	6.442

	
	(Market based)
	8.088
	0.819
	9.200
	6.807

	Human_Capital (Yr)
	Total
	6.236
	2.721
	12.000
	0.550

	
	(Bank based)
	6.080
	2.662
	11.18
	1.01

	
	(Market based)
	7.509
	2.491
	12.00
	3.59

	Trade
	Total
	56.42
	30.38
	199.26
	14.05

	
	(Bank based)
	55.13
	26.78
	112.79
	14.05

	
	(Market based)
	51.01
	23.21
	110.54
	16.04

	Inflation
	Total
	15.39
	17.95
	90.38
	3.629

	
	(Bank based)
	13.03
	16.39
	90.78
	3.629

	
	(Market based)
	17.11
	20.79
	77.52
	3.89

	Government(%)
	Total
	14.48
	4.864
	30.63
	6.681

	
	(Bank based)
	15.20
	4.600
	30.63
	9.36

	
	(Market based)
	14.77
	5.341
	25.57
	7.12

	Black Market Premium
	Total
	0.153
	0.225
	1.328
	0.000

	
	(Bank based)
	0.155
	0.188
	0.730
	0.000

	
	(Market based)
	0.081
	0.121
	0.349
	0.000


Note: Of the 58 countries, 29 countries are classified as bank-based countries and 20 countries

          are classified as market based countries. 

4. EMPIRICAL RESULTS
      For the bank concentration, data before 1989 are not obtainable. Since the growth variable are averaged period of 1960-1995, we expose to the potential problems of endogeneity. However, the ex post determination may not constitute an important issue as suggested in Cetorelli and Gambera (2001). 
 On the issue of endogeneity, one could also argue that bank market structure simply adjusts to a level that is optimal for a country’s industrial structure.
 Followed by Levine, Loayza and Beck (2000) and Cetorelli and Gambera (2001), the instrumental variable (IVs) methodology is used to verify the null hypothesis that the variable of bank market structure is exogenous. To control for simultaneity bias, the data of legal origin
 and market size
 would be used as instrumental variables. Legal origin represents a country’s institutional characteristics and total Gross Domestic Product (GDP) represents market size, which measured in US dollar. Hausman test would be performed, which verifies the null hypothesis that the introduction of Instrumental Variables has no effect on the estimates of coefficients of model. The result of the Hausman test
 suggests that IVs do not particularly alter the results of the OLS estimations. Therefore, bank concentration is robust to the issue of endogeneity. Hence, regression results would be expressed using simple least square methodology.  
4.1. Basic Model

      [Table VII] reports the results of regression based on the specification in equation (1). The main result to highlight in this analysis is that the level of bank concentration, a measure of monopoly power as mentioned by Saving (1970), has an average depressive effect on capital stock and consequently, economic growth. This result supports the assertion from the conventional wisdom that a concentrated banking industry causes a deadweight loss in the credit market and in the economy as a whole.
       This result is robust across broad range of specifications I have explored. In one percentage point increase in bank concentration decreases growth rate of GDP and capital stock by about 1.76 percent and 2.05 percent respectively with all else held constant. And all other control variables have the same sign that one would expect to find in cross-country growth equation. The degree of bank development (Bank Development) has a positive effect on growth rate of capital stock and GDP. One percentage point increase in the ratio of domestic private credit to GDP raises growth rate of GDP and capital stock by about 0.018 percent and 0.019 percent respectively with all else held constant. This is 
TABLE VII

AVERAGE GROWTH EFFECT OF BANK CONCENTRATION

	
	GDP
	Capital Stock

	Bank Concentration
	-1.760+
(1.095)
	-2.055
(1.439)

	Bank Development
	0.018**
(0.008)
	0.019**
(0.011)

	Initial GDP
	-1.625***
(0.373)
	-2.186***

(0.491)

	Human Capital
	0.430***
(0.119)
	0.643***
(0.157)

	Government
	0.013
(0.045)
	-0.093
(0.059)

	Inflation
	0.013
(0.011)
	 0.011
(0.015)

	Trade
	0.023***
(0.007)
	0.011

(0.009)

	Black Market Premium
	-1.646*
(0.987)
	-3.592**
(1.297)

	R-square
	0.578
	0.561


Note: 1. *, ** and *** denote significance at 10percent, 5percent and 1percent level.

          + Bank concentration shows statistical significance at 15 percent level

          2. Standard errors are in parenthesis.

also consistent with the results of recent researches on financial market development and economic growth, which conclude that financial market development is essential to accelerate economic growth.

      The logarithm of initial real per capita GDP (Initial GDP) has negative effect on both growth rates, which can be explained by the converging effect of growth rate. One percent reduction in logarithm of Initial-GDP per capita raises growth rate of GDP and capital stock by about 1.6 percent and 2.2 percent respectively with all else constant. In addition, the human capital (Human Capital) has an important role in growth rate of capital stock and GDP, which is also consistent with the predictions of growth models. One standard deviation reduction in human capital (43.6 percent) decreases growth rate of GDP and capital stock by about 18.8 percent and 28.1 percent respectively with all else held constant. 
      The growth rates of per capita GDP and capital stock are accelerated when we open the market internally as well as externally. Trade tends to raise the growth rates of both GDP and capital stock, as predicted in all growth models. One percentage point increases in the ratio of sum of import and export to GDP raises 0.023% of GDP and 0.011 % of capital stock. One standard deviation reduction in black market premium (147%) increases growth rate and capital stock by 242% and 528% respectively with all else held constant.  

      However, the stability indices, the ratio of government spending to GDP and inflation, have ambiguous effects on growth.
 The role of government tends to raise GDP growth but it deteriorates capital stock. Inflation has a positive effect on GDP and capital stock, but both effects are statistically insignificant.
4.2. Extended Model
4.2.1. Single Interaction Effects

      Table VIII reports the results based on the specification in equation (2), in which the interactions of financial structure, the level of the financial market development and income will be presented. Column (A) shows the results when financial system is incorporated, which is conglomerate index of financial structure,
 calculated by Demirguc-Kunt and Levine (2001). 
TABLE VIII

INTERACTION EFFECT OF BANK CONCENTRATION
	
	GDP
	Capital Stock

	
	Financial

System

(A)
	Financial

Develop-ment (B)
	Income

(C)
	Financial

System

(A)
	Financial

Develop-ment (B)
	Income

(C)

	Bank_Concentration
	-0.588

(1.076)
	-1.956*
(1.125)
	-2.620**
(1.115)
	-1.752

(1.638)
	-2.304
(1.480)
	-2.859*
(1.504)

	Bank Development
	0.022***
(0.008)
	0.015*
(0.009)
	0.015*
(0.008)
	0.020
(0.013)
	0.016
(0.012)
	0.016
(0.011)

	Initial GDP
	-1.67***
(0.346)
	-1.65***
(0.376)
	-1.81***
(0.368)
	-2.04***

(0.527)
	-2.22***

(0.495)
	-2.36***
(0.496)

	Human capital
	0.322***

(0.111)
	0.427***
(0.120)
	0.355***
(0.119)
	0.568***
(0.169)
	0.638***

(0.158)
	0.573***
(0.161)

	Trade
	0.011
(0.008)
	0.023***

(0.007)
	0.021***
(0.007)
	0.007
(0.013)
	0.011
(0.009)
	0.009
(0.009)

	Inflation
	0.017
(0.011)
	0.014
(0.012)
	0.013
(0.011)
	0.020
(0.017)
	0.011
(0.015)
	0.010
(0.015)

	Government
	0.005
(0.042)
	0.001
(0.047)
	-0.015
(0.045)
	-0.079

(0.063)
	-0.107*
(0.062)
	-0.118*
(0.061)

	Black Market Premium
	-2.961**

(1.480)
	-1.530
(1.001)
	-1.433
(0.951)
	-4.317

(2.253)
	-3.45***
(1.315)
	-3.39***
(1.283)

	B-based*
B_Concentration
	0.707*

(0.392)
	
	
	0.032
(0.596)
	
	

	Fin. Development*
B_Concentration
	
	0.646
(0.801)
	
	
	0.819
(1.053)
	

	High Income*

B_Concentration
	
	
	1.922**
(0.838)
	   
	
	1.798
(1.131)

	R-square
	0.532
	0.584
	0.620
	0.524
	0.567
	0.583


Note: 1. *, ** and *** denote significance at 10percent, 5percent and 1percent.

          2. Standard errors are in parenthesis.

      The effect of bank concentration on GDP growth rate is positively correlated with bank based financial system. Net effect of bank concentration on GDP growth rate is as follow. 
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      Concentrated banking market promotes GDP growth when financial system is more dependent upon bank. This result shows that for the countries with highly bank-based financial system, the more concentrated the bank industry, the faster the economic growth could be. This result is interesting especially for the economists who search for which financial systems are better. It also provides policy implication on establishment of financial system. For example, for the countries whose financial markets are more dependent upon banks, it is appropriate for policy maker to provide a motivation to bank grow in size. For some advanced countries such as Japan, Germany and several European countries whose capital markets are well established but still held bank-based financial system, bank regulators make a policy to motivate their banks grow in size by merger and acquisitions (M&A) and purchase and assumption (P&A). This result explains partly current swing of mergers and acquisitions in financial industry and why bank regulators deregulate to motivate mergers and acquisitions. Furthermore, this result is consistent with the prediction of relationship oriented models,
 which show that monopolistic banking system has better performance than competitive banking system in terms of GDP growth, and social welfare.
      Although the effect of bank concentration on capital stock is different, depending on financial structure, the net effects are hardly changed. However, for the countries whose financial systems are bank oriented, concentrated banking market has positively correlated with capital stock, which is not significant, though. 
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       Colume B and C report the results of regression in which dummy variable of the level of financial market development and income is included. The finding is that for the economies with well-developed financial markets, the bank concentration ratio has positively correlated with the growth rate of GDP and capital stock. This, however, is statistically insignificant. This result is also consistent with historical evidences. As financial markets become advance, banks face severer competition with non-bank financial institution. To survive from the severe competition, banks have grown in size through M&A and P&A to exercise market power and reduce the cost. Historical evidences show that bank concentration will be increasing as financial markets advance and it is beneficial for the economy as a whole. 

      Another finding is that for the high income countries, the bank concentration ratio has positively correlated with the growth rate of GDP, which is statistically significant at 95% confidence level. It has also a positive correlation with the growth rate of capital stock, however it is not statistically significant. This result implies that to promote economic growth, higher income countries should have more concentrated banking system. This result is somewhat contrast to historical evidences.
 But this result is in line with the prevalent survey results.
      
      Above results also support the current swing of mergers and acquisitions in the countries with high income and well-developed financial system. In addition, above results assure the government’s policy changes to motivate M&A is pertinent.  
4.2.2. Combined Interaction Effects
      Table IX report the result when two or three interactions are included altogether. Column A shows results when interaction 4 is incorporated, which the interaction of the financial structure and financial market development is included altogether. The net effects of bank concentration on growth rates of GDP and Capital stock are as follows:

TABLE IX
INTERACTION EFFECTS OF BANK CONCENTRATION
	
	GDP
	Capital Stock

	
	A
	B
	C
	D
	A
	B
	C
	D

	Bank

Concentration
	-0.945

(1.112)
	-1.832*

(1.170)
	-2.380*
(1.289)
	-1.455

(1.354)
	-2.157

(1.708)
	-3.368*

(1.812)
	-2.456 
(1.737)
	-3.015

(2.104)

	Bank 

Development
	0.018**

(0.009)
	0.018**
(0.008)
	0.014
(0.009)
	0.017*

(0.009)
	0.016

(0.014)
	0.015

(0.013)
	0.014
(0.012)
	0.014

(0.014)

	Initial GDP
	-1.68***

(0.345)
	-1.88***

(0.343)
	-1.82***
(0.370)
	-1.867***

(0.347)
	-2.05***

(0.529)
	-2.31***

(0.532)
	-2.37***
(0.500)
	-2.300***

(0.540)

	Human capital
	0.321***

(0.110)
	0.248**

(0.111)
	0.356***
(0.120)
	0.254**

(0.112)
	0.568***

(0.169)
	0.472***

(0.172)
	0.574***
(0.162)
	0.477***

(0.174)

	Trade
	0.010

(0.008)
	0.014*

(0.008)
	0.021***
(0.007)
	0.013

(0.008)
	0.006

(0.013)
	0.011

(0.013)
	0.009
(0.009)
	0.010

(0.013)

	Inflation
	0.016

(0.011)
	0.015

(0.011)
	0.013
(0.011)
	0.014

(0.011)
	0.019

(0.017)
	0.017

(0.017)
	0.010
(0.015)
	0.016

(0.017)

	Government
	-0.013

(0.044)
	-0.012

(0.041)
	-0.019
(0.047)
	-0.019

(0.043)
	-0.099

(0.068)
	-0.100

(0.063)
	-0.126**
(0.063)
	-0.107

(0.067)

	Black Market Premium
	-2.438

(1.538)
	-2.261

(1.445)
	-1.387
(0.967)
	-2.064

(1.499)
	-3.721

(2.361)
	-3.407

(2.239)
	-3.32**
(1.304)
	-3.222

(2.330)

	B-based*

B_Concentration
	0.713*

(0.390)
	0.457

(0.390)
	       
	0.481

(0.396)
	0.039

(0.598)
	-0.293

(0.604)
	      
	-0.271

(0.615)

	Fin. Developed*

B_Concentration
	0.910*

(0.773)
	       
	-0.302
(0.789) 
	-0.446

(0.786)
	1.036

(1.186)
	       
	-0.507
(1.063)
	-0.418

(1.221)

	High Income*

B_Concentration
	
	1.878**

(0.851)
	1.855**
(0.864)
	1.718*

(0.903)
	       
	2.440*

(1.318)
	1.685
(1.164)
	2.291

(1.403)

	R-square
	0.549
	0.586
	0.621
	0.590
	0.533
	0.564
	0.585
	0.566


Note: 1. *, ** and *** denote significance at 10percent, 5percent and 1percent.

          2. Standard errors are in parenthesis.

          3. Colume A shows the combine effect of Financial Structure and Financial Market Development, 
              Colume B shows the combine effect of Financial Structure and High Income,
              Colume C shows the combine effect of Financial Market Development and High Income.
              Colume D shows the combine effect of all three interactions.
Financially developed countries:
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Financially under-developed countries:
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      For the financially developed countries, bank concentration will be beneficial for economy when financial markets are more dependent upon banking system. In addition, net effect of bank concentration on the economy is much bigger for financially developed countries. Germany, Japan and most European countries are classified into financially developed and bank based financial system. This result implies that for those countries, the economic growth will be accelerated when they make a few big banks. 

      In addition, by comparing (3) with (5), and (7), we can find that financially developed countries easily benefit from a concentrated banking system when they are bank-based financial system. Similarly, by comparing (4) with (6) and (8), we conclude that the economies with well-developed financial system has less depressive effect of bank concentration on capital stock than the economies with underdeveloped financial system.

TABLE X

COMPARISON OF EFFECT OF BANK CONCENTRATION
FINANCIAL STRUCTURE / FINANCIAL MARKETS DEVELOPMENT
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	     Average
	-0.588 + 0.707* (B_based)
	-1.752 + 0.032 * (B-based)

	        (Well-developed)
	-0.035 + 0.713 * (B_based)
	-1.121 + 0.039 * (B_based)

	        (Under-developed)
	-0.945 + 0.713 * (B_based)
	-2.157 + 0.039 * (B_based)


      Colume B of Table IX reports results when financial structure and high income are incorporated altogether. The net effect of bank concentration on the growth rate of GDP and Capital stock are as follows.

High Income countries:
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Low Income countries:
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      This result shows that a concentrated banking system has positive effect on economic growth when they have bank-based financial system, and the net effects of bank concentration on the economic growth are much bigger for the high income countries. However, the growth rate of capital stock is better with (capital) markets based financial system for both high and low income countries. This results are somewhat contradicting.      
      Comparison of (3), (9), and (11) shows that high income countries benefit from bank concentration when they are bank-based financial system. Similarly, by comparing (4) with (10) and (12), we conclude that the high income countries have less depressive effect of bank concentration on capital stock than the low income countries.

TABLE XI
COMPARISON OF EFFECT OF BANK CONCENTRATION
FINANCIAL STRUCTURE / INCOME
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	     Average
	-0.588 + 0.707* (B_based)
	-1.752 + 0.032 * (B-based)

	        (High Income)
	 0.046 +0.457 * (B_based)
	-0.888 - 0.293 * (B_based)

	        (Low Income)
	-1.832 + 0.457 * (B_based)
	-3.368 – 0.293 * (B_based)


      Column C shows the results when variables of financial market development and income are incorporated altogether. We have four different categories and the results for each category are as follows:
TABLE XII
COMPARISON OF EFFECT OF BANK CONCENTRATION
FINANCIAL MARKETS DEVELOPMENT / INCOME
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	Financially

Developed
	High
	-0.727
	-1.128

	
	Low
	-2.682
	-2.963

	Financially

Underdeveloped
	High
	-0.525
	-0.771

	
	Low
	-2.380
	-2.456


      These results show that a concentrated banking system is harmful for economic growth and accumulating capital stock. In addition, financially under-developed countries have less depressive effect of bank concentration on the economy. Taking consideration of data of country classification, however, we have a high correlation between financial development and income. That is, almost all the financially underdeveloped countries are low income countries and financially developed countries high income countries. Hence, to get insight from this analysis, we should compare the cell of the financially developed + high income with the cell of financially underdeveloped + low income. Then, we have a result that financially developed countries have less depressive effect of bank concentration on the real economy.
      Next it is interesting to see how affect the results when all three interactions are included altogether. Colume D of Table IX shows the results when three interactions are included altogether. We have four different categories as shown above and the results for each category are as follows:

TABLE XIII
COMPARISON OF EFFECT OF BANK CONCENTRATION
FINANCIAL MARKETS STRUCTURE & DEVELOPMENT / INCOME
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	Financially

Developed
	High
	-0.183 + 0.481*Bank-based
	-1.142 - 0.271*Bank-based

	
	Low
	-1.901 + 0.481*Bank-based
	-3.433 - 0.271*Bank-based

	Financially

Underdeveloped
	High
	 0.263 + 0.481*Bank-based
	-0.724 - 0.271*Bank-based

	
	Low
	-1.455 + 0.481*Bank-based
	-3.015 - 0.271*Bank-based


      This result implies that the concentrated banking market is better for economic growth especially for the high income countries when financial market is bank based. The net effect of bank concentration on capital stock, however, is better when capital markets such as stocks and bonds are well developed.
      From Table IX, we can conclude that bank concentration has positively correlated with the growth rate of GDP and capital stock only if financial system is more dependent on banks. 

 5. CONCLUSION
      This paper analyzes the role of concentrated bank structure to the growth rate of GDP and capital stock using comprehensive cross-country data during the 1960 to 1995. Although recent literatures have established a strong positive correlation between financial market development and real economic performance, it is less well understood that how the level of competition in financial markets affects the level of real activity. Furthermore, little, if any work has, has studied this issue in the context of interaction between the structure of banking industry and financial structure, the level of financial markets development and income.
      As a practical matter, many economies have banking systems that are less competitive and more monopolistic in nature. The analysis of this paper indicates that in the economy as a whole, more concentrated banking system can be expected to results in a lower capital stock and a slower economic growth than would be the case in the presence of competitive banking system. This finding is consistent with the theoretical prediction that higher bank concentration results in lower amount of credit available in the economy as a whole. However, this result cannot provide an answer why so many countries, especially in industrial countries and newly industrial countries (NICs) deregulate and enact new legislations to motivate mergers and acquisitions and why flurry mergers and acquisitions have taken place recently especially in the higher income countries.

      The major finding of this paper is that bank concentration has a heterogeneous effect across economies. In particular, the effect of bank concentration on GDP growth rate is positively correlated with bank-based financial system.  In other word, a concentrated banking system leads to higher economic growth especially for the countries with highly bank-based financial system. This result is interesting for economists who search for which financial systems, bank-based and market-based are better. It also provides policy implication on development of financial system. For example, for the countries whose financial markets are more dependent upon banks, it is appropriate for policy maker to provide a motivation to make bank bigger in size by merger and acquisition and/or purchase and absorption. Furthermore, the result of this paper is consistent with the prediction of relationship oriented models, which show that a monopolistic banking system has better performance than competitive banking system in terms of GDP growth and social welfare.
      Another finding is that a concentrated banking system has positive correlation with the growth rate of GDP and the growth rate of capital stock especially for the high income countries. In other word, high income countries benefit from a concentrated banking system. This is somewhat contrast to historical evidences that at the early stage of economic development, the highly concentrated development banks have an important role to industrialize the United States, German, France, Italy and Japan. This result, however, is in line with survey results. Many developing countries have increased the number of banks during the development period. They have suffered from recurrent bank crises, and in the midst of overcoming the crisis, they would make their banks more concentrated by creating the mega-bank. 
      This would explain why bank regulators have changed their policy from anti M&A to pro-M&A. In addition, this result provides an empirical evidence to rationalize the deregulation to promote the mergers and acquisitions 
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APPENDIX A

 Data Source and Descriptions

Data Sources

The data of market structure(bank concentration), type of financial system(bank-based: market based), financial development(under-develop) and income level(high: low, per capita GDP) are from Demirguc-Kunt and Levine (1999). Growth, Capital Growth, Human Capital, Inflation, Logarithm of Initial GDP, Private, Trade and Black Market Premium are from Beck, Levine and Loayza (1999)  

Data description

The Bank concentration is the ratio of the assets of the three largest banks in total banking sector assets. The data of bank concentration is period average of 1990-97.

The data of bank-based / market based is obtained from World Bank. They construct a conglomerate index of financial structure based on measure of size, activity and efficiency. Specifically, the banking sector development relative to stock market development measured in terms of size, activity, and efficiency. Countries with larger ratios are classified as bank-based. Countries where the conglomerate ratio of banking sector development to stock market development is below the mean are classified as market-based. See details, Demirguc-Kunt and Levine (2001)

Developed is dummy variable which assigns 1 to financially developed countries and 0 to financially underdeveloped countries. A country’s financial system is considered underdeveloped if it has below median value of both bank and market development

Income is dummy variable which assigns 1 to high income countries and 0 to low income countries. The classification of high/ low income countries follows criterion of World Bank. World Bank classifies countries into 4 groups: low (U$745 or less), lower middle (U$ 746-2,975), upper middle (U$2,976-9,205) and high income (U$9,206 or more).

Bank Development measures financial intermediary development, which equals the value of credits by financial intermediaries to the private sector divided by GDP. This excludes credits issued by the central bank and development banks. And it also excludes credit to the public sector and cross claims of one group of intermediaries on another.

Data on Private Credit are calculated using IFS numbers and the following method:
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where F is credit by deposit money financial intermediaries and other financial institutions to the private sector. Pe is end of period CPI and Pa is the average annual CPI

Growth equals the rate of real per capita GDP growth and Cap-growth equals the growth rate of per capita physical capital stock, where underlying data are from the national account. This is average annual growth rate of period 1960-1995.

Logarithm of initial real per capita equals the period average initial real per capita GDP. This is used to control for convergence.

Human Capital equals the average years of schooling in the total population (25 years and over) in 1990, which comes from Barro and Lee (1996). They are for the initial year of the period.

Inflation rates are calculated using average annual CPI data from the International Financial Statistics(IFS). Government is share of government expenditure in GDP, period average. Inflation rate and the ratio of government expenditure to GDP is used as indicators of macroeconomic stability.

Trade equals the ratio of sum of exports and imports to GDP.

Data on the Black market premium are from World’s Currency Yearbook; and Adrian Wood, Global trends in real exchange rates: 1960-84, WB Discussion paper no, 35. 1988

 APPENDIX B

RESELTS OF HAUSMAN TEST
1. OLS Result
      Source |           SS            df         MS              Number of obs  =         58

-------------+------------------------------                   F(  8,    49)        =      8.39

       Model |  106.289524       8   13.2861905       Prob > F           =  0.0000

    Residual |   77.6311039    49     1.5843082       R-squared         =  0.5779

-------------+------------------------------                   Adj R-squared  =  0.5090

       Total  |   183.920628     57      3.2266777       Root MSE         =  1.2587

------------------------------------------------------------------------------

      Growth    |      Coef.        Std. Err.       t       P>|t|      [95% Conf. Interval]

-------------    +----------------------------------------------------------------

         B_C     |  -1.759871   1.094994    -1.61   0.114    -3.960344    .4406026

   H_capital   |   .4304269   .1195488     3.60   0.001     .1901845    .6706693

   Inflation     |   .0132559   .0115391     1.15   0.256    -.0099328    .0364445

 Initial_GDP |  -1.624623   .3734466    -4.35   0.000    -2.375092   -.8741537

     Private     |   .0180829   .0085015     2.13   0.038     .0009984    .0351674

       Trade     |   .0233021   .0069604     3.35   0.002     .0093146    .0372896

         Gov      |   .0126355   .0453337     0.28   0.782    -.0784661    .1037371

     Black_m  |  -1.646078    .986893    -1.67   0.102    -3.629313     .337158

       _cons     |   10.98681   2.429559     4.52   0.000     6.104425    15.86919

------------------------------------------------------------------------------

2. 2SLS Result
Instrumental variables (2SLS) regression

      Source  |          SS           df          MS                 Number of obs  =        57

------------- +------------------------------                     F(  8,    48)        =     7.04

       Model  |   87.322153      8    10.9152691           Prob > F           =  0.0000

    Residual |   76.361072     48     1.5908557           R-squared         =  0.5335

------------- +------------------------------                      Adj R-squared  =  0.4557

       Total   |  163.683225    56      2.9229147           Root MSE        =  1.2613

------------------------------------------------------------------------------

      Growth    |        Coef.        Std. Err.        t       P>|t|     [95% Conf. Interval]

------------    -+----------------------------------------------------------------

         B_C      |  -2.747132     1.901151    -1.44   0.155    -6.569652    1.075388

   H_capital    |   .3843625     .1254733     3.06   0.004     .1320815    .6366434

   Inflation      |     .012587     .0115741     1.09   0.282    -.0106842    .0358583

 Initial_GDP  |  -1.406687     .4040017    -3.48   0.001    -2.218987   -.5943867

     Private      |   .0160664     .0086927     1.85   0.071    -.0014114    .0335442

       Trade      |   .0260591     .0083675     3.11   0.003     .0092352     .042883

         Gov      |   .0197892     .0490133     0.40   0.688    -.0787586    .1183371

     Black_m   | -1.339652      1.04423     -1.28   0.206    -3.439217    .7599136

       _cons      |     9.96629     2.514539     3.96   0.000      4.91047    15.02211

------------------------------------------------------------------------------

Instrumented:  B_C

Instruments:   H_capital Inflation Initial_GDP Private Trade Gov Black_m

               frenchn germann scandn log_totalGDP

------------------------------------------------------------------------------

3. Difference in OLS and 2SLS

                ---- Coefficients ----

                     |         (b)            (B)                     (b-B)   sqrt(diag(V_b-V_B))

                     |     Current        Prior               Difference        S.E.

-------------   +-------------------------------------------------------------

         B_C     |  -2.747132    -1.759871        -.9872613     1.554144

   H_capital   |   .3843625     .4304269        -.0460645     .0381001

   Inflation     |    .012587     .0132559        -.0006688     .0008994

 Initial_GDP |  -1.406687    -1.624623         .2179361     .1541267

     Private     |   .0160664     .0180829        -.0020165      .001813

       Trade     |   .0260591     .0233021          .002757      .004644

         Gov     |   .0197892     .0126355         .0071537     .0186321

     Black_m  |  -1.339652    -1.646078         .3064261     .3412603

---------------------------------------------------------------------------

                b = less efficient estimates obtained from ivreg

                B = fully efficient estimates obtained previously from regress

    Test:  Ho:  difference in coefficients not systematic

                chi2(  8) = (b-B)'[(V_b-V_B)^(-1)](b-B)

                          =     2.53

                          Prob>chi2 =     0.9602


























































� The disastrous collapse of U.S. Savings and Loans (S&Ls) in late 80s, the Chilean banking crisis in the 80s, the Argentine and Mexican crises in the mid 80s and 90s, as well as the recent turmoil in East Asia (97-98), Russia (98) and Latin America (98-02) are only a few example.


� According to the Basel Committee Report of Banking Supervision (1998), electric banking refers to the provision of retail and small value banking products and services through electronic channels. Thus, in the most encompassing definition, electronic banking would run the gamut from direct deposits, ATMs, credit and debit cards, telephone banking, to electronic bill payment and web-based banking. 


� In 1999 U.S introduced the Gramm-Leach and Bliley Financial Service Modernization act, which replaced the Glass-Steagall Act. The Act provided more momentum for the consolidation of financial services. By eliminating the statutory barriers among the banking, insurance, investment banking, the financial institutions can offer such a diversified set of financial services as banking, investment, insurance. For the regulatory structure, history of bank regulation in U.S, see Madura (2001) pp.468-78


� In the case of Korea, after the financial crisis, the financial markets have been consolidated to restructure and enhance their competitiveness.


� The “prisoner’s dilemma” can be applied to every situation which has the conflict between individual interest and group one. From this game, we find that although cooperation among banks would give each bank an efficient outcome, self-interest leads to an inefficient outcome  


� Competitiveness in the banking sector is also explored in Winston (1997), Yanelle (1997), Guzman (2000) and Cetorelli and Gambera (2001). Among these papers, Guzman (2000) analyzes the relationship between bank structure and capital stock and growth theoretically by using simple macroeconomic model.


� For the summary of literature survey, see Guzman(2000)


� This idea is established in the labor literature that competition and long-run relationships are incompatible. See Becker (1975)


� The intuition is that as market power increases, it is easier for banks to extract more surpluses from firms in subsequent periods. This can be also viewed as banks implicitly taking an equity stake in firm.


� Information externality refers to the facts that once information on firm’s credit is produced, it can be immediately transmitted to other banks.


� Some consider an investment bank as an example of transaction-oriented banking. The investment bank helps to facilitate a firm’s access to capital market. In this view, banks just facilitate transaction.  


� Financial markets are classified into bank-based (or bank-oriented) and (capital) market-based financial market. I will discuss details in the next section. 


� I use the same classification as World Bank. Economies are divided among income groups according to 1999 GDP per capita, calculated using the World Bank Atlas method. The groups are as follows: low income, $755 or less; lower middle income, $756-2,995; upper middle income, $2,996-9,265; and high income, $9,266 or more.


� From the welfare and antitrust perspectives, concentration should lead to a higher interest rate differential between lending and deposit rates or a higher likelihood of banks being able to collude successfully.


� The German model of financial intermediation by universal bank is usually considered the prototype of bank-based financial system. In bank centered financial system, firms finance their investment through mainly banks. The financial market structure will be explained more details in the next section. 


� Horizontal mergers reduce the number of competitors, and therefore raise the possibility of creating market power. On the other hand, because a mergers result in the integration of bank’s operating facilities, there is also the possibility of beneficial cost savings. Therefore, if the economies of achieving socially benefit from concentration, deregulation for concentrated bank market is welcomed. See details Viscusi et al (1995) 


� See the Allen and Santomero (2001) pp.271-294


� For the details, see Levine (2002) 


� Economies of scale in monitoring loans give bank loans another advantage over bilateral lender contracts. Such economies are another reason why in theoretical model bank exists in equilibrium. 


� Gertler (1988) discusses about allocating effects of information problem in financial markets.


� For a more detailed overview of this work, see the Gertler (1988)


� See Atje and Jovanovic (1993), Demirguc-Kunt, Levine (2001), Levine and Zervos (1998), and Levine (2002). They have refined King and Levine’s results by showing growth rates in developed countries differ from that in and less developed countries as financial markets in developed countries are established and mature.


� The causality issue that financial development leads to economic growth is somewhat controversial. The empirical results of the direction of causality varies country by country. See Shan, Morris and Sun (2001).


� For the details, see Levine (2002)


�Allen and Gale (2000) analyze the relative benefits of market-based and bank-based financial system 


� This section summarized the paper by Boot and Schmeits (1998)


� For details, see Edward and Mishkin (1995)


� Bank loans are generally easier to renegotiate than bond issues or other capital market funding. The renegotiation allows for a qualitative use of flexibility. Firms may realize that they can renegotiate ex post. Therefore granting priority to bank loans may help firms with priority, banks may strengthen its bargaining position and thus become tougher. 


� Mayer (1988) and Hellwig (1991) discuss the commitment nature of bank funding. Boot, Thakor and Udell (1991) address the credibility of commitments. Schmeits (1997) formally considers the impacts of discretion (flexibility) in bank loan contracts on investment efficiency.


� And bank loans are generally easier to renegotiate than bond issues or other capital market funding. The renegotiation allows for a qualitative use of flexibility. Firms may realize that they can renegotiate ex post. Therefore granting priority to bank loans may help firms. With priority, banks may strengthen its bargaining position and thus become tougher. 


� The level of market competitiveness is measured by the M-firm concentration ratio, the Herfindahl index and the Entropy index. For the details, see Tirole pp.221-222. Saving (1970) shows that aggregate concentration ratios might be related to indexes of aggregate monopoly power. He argues that the concentration can be as a weighted average of individual industry concentration ratios or as the share of the N largest firms in some major factor


� These seven variables are selected among the many country control variable by the criteria of representativeness of some growth studies.  


� The data of bank-based / market based is constructed a conglomerate index of financial structure based on measure of size, activity and efficiency. Specifically, the banking sector development relative to stock market development measured in terms of size, activity, and efficiency. Countries with positive ratios are classified as bank-based and with negative as market based.


�Developed is dummy variable which assigns 1 to the countries with well-developed and zero to underdeveloped financial markets. A country’s financial system is considered underdeveloped if it has below median value of both bank and market development.


� Income is dummy variable which assigns 1 to high income countries and 0 to low income countries. The criterion to classify high/ low income countries is income of $2,974, which follows criterion of World Bank. 





� For the details, see a relevant part, p.624-625 


� Levine, Loayza and Beck (2000), Cetorelli and Gambera (2001) tackle endogenous issues. They both use the instrumental variable approach. 


� Legal scholars note that many countries can be divided into countries with English, French, Germany or Scandinavian legal origins. See Levine et al (2000) and LaPorta, Lopez-de-Silanes, Shleifer and Vishny (1997, 1998) 


� It is likely that a larger market can accommodate a higher number of banks. Alternatively, we can use the total population as a proxy of market size. But the negative correlation between bank concentration and measures of market size are indeed quite high, especially with total GDP.


� The result of Hausman test would be presented in Appendix B.


� When we consider the precautionary saving motive, we can expect a positive association between saving (hence, capital stock) and inflation rate. But inflation has negative effect on income growth. Therefore, net effect of inflation on growth is not clear.  


� This index considers the degree of market structure, which shows positive number as market is more dependent on bank and negative number as market is more dependent on capital markets.


� Doh (2002) shows that under the presence of informational externality and non-cooperative setting, monopolistic banking system has higher level of steady state capital stock. This is consistent with intuition of Olson (1965) 


� Historical evidences shows that at the early stage of economic development (i.e. low income), the highly concentrated development banks have an important role to industrialize the U.S and Germany and France, etc.


� The survey shows that many developing countries have increased the number of banks during the development period. At the certain point of time, they suffer from the bank crisis, and in the midst of overcoming the crisis, they try to make their banks more competitive by creating the mega-bank. 
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