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Abstract 

Financial markets exist in order to bring together buyers and sellers of securities. Financial 

intermediaries, also known as financial institutions play an important role in financial markets. 

The most important contribution of financial intermediaries is a steady and relatively 

inexpensive flow of funds from savers to final users or investors. Thus efficiency of financial 

intermediaries is of importance for efficient markets. Brokerage houses efficiency is closely 

related to efficiency of financial markets due to the transaction costs and speed of transacting. 

This study analyzes the factors influencing the efficiency of brokerage houses by using 

Stochastic Frontier Analysis (SFA). The results show that several firm attributes have impact on 

efficiency. The results indicate that age of brokerage houses and numbers of employees have 

positive impact on efficiency, however, other firm attributes such as number of branches, firm 

size, financial leverage, and service ratio (Stock transactions/Total transaction) have negative 

impact on efficiency of brokerage houses. 
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Özet – Aracı Kurum Firma Özelliklerinin Etkinlik Üzerindeki Etkisi 

Finansal piyasalar, menkul kıymet alım ve satımını yapanları bir araya getiren piyasalardır. 

Finansal kurumlar olarak da sınıflandırılan finansal aracılar finansal piyasalarda önemli rol 

oynarlar. Finansal aracıların  en önemli katkısı fonların tasarruf sahiplerinden fon talep edenlere 

göreli olarak ucuza aktarmasıdır. Dolayısıyla, aracı kurumların etkinliği işlem maliyetleri ve hızı 

açısından değerlendirildiğinde finansal piyasaların etkinliğiyle yakından ilgilidir.    

Bu çalışma da, aracı kurumların etkinliğini etkileyen faktörler Stochastic Frontier Analizi 

(SFA) kullanılarak irdelenmektedir. Sonuçlar bazı aracı kurum özellikleri etkinliği etkilediğini 

göstermektedir. Sonuçlara göre ; aracı kurumun yaşı ve  çalışan sayısı etkinlik üzerinde olumlu 

etkiye sahip iken, şube sayısı, aracı kurum büyüklüğü, finansal kaldıraç ve hizmet rasyosu (Hisse 

senedi işlem büyüklüğü/Toplam işlem büyüklüğü) olumsuz etkiye sahip olduğunu ortaya 

koymaktadır.  

Anahtar Kelimeler : Etkinlik, Aracı Kurumlar, Stochastic Frontier (SFA), Finansal Piyasalar,  
     Finansal Kurumlar.  
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11. Introduction 

Financial markets exist in order to bring together buyers and sellers of 

securities, i.e. they are mechanisms created to facilitate the exchange of financial 

assets. There are many ways to distinguish financial markets. One way of 

distinguishing financial markets is the life span of financial assets. Money markets 

typically involve financial assets which their maturities are one year or less, 

whereas capital markets typically involve financial assets with life spans of greater 

than one year. Financial intermediaries, also known as financial institutions play an 

important role in financial markets. The most important contribution of financial 

intermediaries is a steady and relatively inexpensive flow of funds from savers to 

final users or investors (Fabbozzi, Modigliani and Ferri, 1994). They are 

organizations that provide services such as (i) exchanging financial assets on 

behalf of costumers or for their own accounts, (ii) transforming financial assets 

acquired through the market into different and more preferable financial assets 

which become their liabilities, (iii) providing investment advices to other market 

participants, (iv) managing the portfolios of other market participants, and (v) 

assisting in the creation of financial assets for their customers, and then selling 

those financial assets to other market participants.  

Every modern economy has financial intermediaries that perform 

aforementioned key financial functions for market participants. Hence, efficiency 

of financial institutions is of importance for well functioning economies. The 

market efficiency has been and is one of the major topics in finance literature; 

market efficiency accounts for channeling the funds to the right investments that 

will provide the most return. Therefore, the policy makers encourage the 

establishment of allocationally efficient markets. An allocationally efficient market 

has to be externally and internally efficient (West, 1975). Immediate and wide 

dissemination of new information and rapid price adjustments to the new 

information in an unbiased manner forms the external (or pricing) efficiency 

whereas internal (or operational) efficiency is one where brokers and dealers 

compete fairly so that the transaction costs are low and the speed of transacting 

is high.  

A brokerage house is an entity that acts on behalf of an investor who is willing 

to buy or sell securities. In essence a brokerage house can be defined as an 
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“agent” of the investor. It receives a commission for the services it performs, and 

commission is a “transaction cost” for the securities market. Investors wish to 

obtain transaction services as cheaply as possible i.e. they prefer to be in an 

internally efficient market. As a consequence the brokerage commission and the 

speed of transacting are two significant factors that are closely related to market 

efficiency for investors to invest in a market. From this point of view, it is clear that 

performance of each brokerage house stimulates investment in an economy. In 

capital markets brokerage commissions vary time to time. There were times that 

fixed brokerage commissions were charged but the performance of brokerage 

industry was poor. However, adoption of more competitive systems in capital 

markets that allow negotiation in determining brokerage commissions increased 

the efficiency of brokerage houses. 

Governments regulate the financial markets due to their prominent roles in 

economies. The regulatory power of governments tries to influence the evolution 

and development of the financial markets and institutions. The aim of 

governmental regulations is to let financial market function efficiently in producing 

its products and services. In addition, governments put emphases on regulations 

in order to avoid “market failure”. A market failure can simply be defined as the 

lack of requirements to maintain competition in the market. The main purpose of 

these regulations and rules is to stabilize the functioning of a complex system, 

namely, financial markets. Thus, the regulatory power establishes the rules in 

order to (i) encourage competition, (ii) avoid defrauding, (iii) restrict the activities 

of foreign investors that destabilize the domestic market  equilibrium, and (iv) 

promote the stability of financial institutions. 

The scope of this study is to focus on efficiency of brokerage houses in Turkey 

and to find out the factors that influence the efficiency of these intermediaries. It 

is reasonable that efficient functioning of brokerage houses is directly related to 

market efficiency. The commissions received are the main revenues of brokerage 

firms; consequently increasing efficiency of brokerage houses will result lower 

transaction costs for investors. Utilization of technology is another significant 

factor in terms of increasing the transacting speed, and hence, efficiency of the 

market. Besides, in this study it also has been investigated why some of brokerage 
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houses are more efficient than the others under the same regulatory environment, 

and what lies behind this?   

The structure of the study is as follows: Next section briefly describes the legal 

framework and development of brokerage houses in Turkey. The third section 

involves literature survey. The fourth section explains data set, the design of the 

research, and the methodological approach. The fifth section presents empirical 

results of the analysis. The final section is the conclusion remarks of the study. 

22. Brokerage houses in Turkey 

Legal framework of financial intermediaries in Turkey is constituted by Capital 

Market Law Articles 30 and 311. Article 30 defines intermediation as “buying and 

selling of capital market instruments in the framework of Article 31 by authorized 

institutions in their own name and for their own account, in the name and for the 

account of another, and in their own name for the account of another”. The 

communiqué Serial: 5, No. 46 of Capital Market Board describes the intermediary 

activities and capital market activities of brokerage houses (Articles 3 and 4). 

Capital Market Law permits banks to engage in intermediary activities by 

obtaining a Certificate of Authorization. Thus, brokerage houses can be classified 

as none bank origin and bank origin entities that act on behalf of an investor who 

is willing to buy or sell securities. This study focuses on only none bank origin 

brokerage houses because bank origin entities perform other functions of financial 

institutions as well.  

As of 2009 there are 144 brokerage houses in Turkey. Table 1 illustrates the 

number of brokerage houses during the period 1990 and 2009. The number of 

brokerage houses (both none bank-origin and bank-origin) increased from 99 to 

184 during the period of 1990-2001. Rapid growth of capital markets and lack of 

regulations related to brokerage services had stimulated the rise of brokerage 

houses until the 2001. However, deep economic crisis that Turkey encountered in 

2001 had changed the trend conversely. Especially, tight regulations and financial 

problems of bank industry caused decrease of bank origin brokerage services in 

Turkish capital markets.  

1 Article 30 is the legal framework for capital market activities of financial intermediaries (institutions); Article 31 

defines the permission procedures for financial institutions which are engaged in capital market activity.  
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TTable 1. Number of Brokerage Houses (1990-2009)

 

 

 

Source: Istanbul Stock Exchange, http://www.imkb.gov.tr  

A set of relevant data related to brokerage houses is given in Table 2. Rapid 

increases in total assets, total equity, net commission revenues, and net profit of 

brokerage houses are observed during the last ten years. However, net profit 

/total equity ratio dramatically decreases after the year 2001. This can be 

interpreted as the result of tight regulations after the economic crisis in 2001, that 

financial intermediaries were forced to strengthen their equity structures in order 

to avoid market failures. It is also reasonable to say that after 2001 brokerage 

houses try to cut labor expenses in order to increase efficiency. Table 2 illustrates 

that number of employees gradually decreased from 1999 to 2008.  

The communiqué Serial: 5, No. 46 of Capital Market Board article 20 defines 

the structure of field offices for brokerage houses. Capital Market Board permits 

brokerage houses to establish branches, contact offices, and agencies in 

accordance with the regulations. Table 3 presents the main differences among 

branches, contact offices, and agencies in terms of accounting record keeping, 

authorization, and legal framework. Referring back to the Table 2, as the number 

of branches and contact offices decreases the number of agencies increases. 

Table 2.  Relevant Data for Brokerage Houses (none bank origin and bank origin) (Turkish 

Lira, TL) 

 

 

 

 

 

 

 

 

 

Source: The Association of Capital Market Intermediary Institutions of Turkey, 
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TTable 3. Structural Differences among Field Offices (Branches, Agencies, and Contact 

Offices) of Brokerage Houses  

 

 

 

 

 

 

Source: Istanbul Stock Exchange, Capital Markets Manual 17, 2002 

The decrease in the number of employees and branches and contact offices 

can be interpreted as the result of technological development in financial 

intermediation. Especially, intense use of internet has increased in the last years in 

capital markets. In Turkish capital markets the use of internet has begun in 1999. 

Utilization of technology provided high speed transactions and stimulated 

commission revenues for brokerage firms. Table 4 illustrates the evolution of stock 

transactions via internet. While only 10 brokerage houses offered internet services 

in 1999 as of 2008 this number has increased to 69. Similarly, the number of 

customers transacting via internet, and the number of internet orders 

demonstrate the similar behavior as a result of intense utilization of internet by 

brokerage houses. Hence, in a competitive environment brokerage houses should 

improve their technology in order not to deteriorate their operating profits, or to 

lessen their operating expenses. 
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TTable 4. Transaction Data for Buying and Selling  Stocks via Internet 

 

 

 

 

 

 

 

 

Source: The Association of Capital Market Intermediary Institutions of Turkey,  

As mentioned above under the pressure of intense competition, tight 

regulations, and in a volatile economic environment, can brokerage houses 

improve their efficiencies? What are the factors that a manager should focus on in 

order to control and monitor the efficiency? These questions are the main 

motivation behind this study.  

3. The Related Literature  

In the recent years, developments in technological innovations and rapid 

globalization of financial system put competitive pressure on the financial markets. 

Therefore, the need to enhance the competitiveness of financial system against 

this pressure and to compete in a more liberalized environment has become one 

of the major issues of managers, governments and other economic actors. The 

result of these changes has moved financial institutions to be more market-

oriented rather than being traditional intermediaries. Thus, the efficiency of 

financial institutions is of importance for a well functioning economy. 

Considering the importance of the financial system in attaining the overall 

economic performance with changes in the regulatory environment and the 

globalization of financial markets, a great amount of study has been conducted to 

investigate the efficiency of financial institutions by using parametric or non-

parametric frontier techniques. The performance of financial institutions has been 
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and is one of the major topics in finance literature. Researches on efficiency of 

financial intermediaries mainly concentrate on managerial performances of these 

institutions, informing policy makers by assessing the effects of regulations and 

mergers on efficiency, and comparing different efficiency techniques (non-

parametric and parametric techniques). Berger and Humphrey (1997) surveyed the 

results of 130 financial institution efficiency studies. The results of the survey 

exhibit that researches intensely focus on efficiency of banks and insurance firms 

as financial institutions.  

Studies mainly concentrate on the effects of deregulation and financial 

liberalization on the efficiency of the bank industry. Zaim (1995) analyzed the 

efficiency of banking industry and concluded that after the liberalization policies in 

Turkey banks improved their efficiencies. In response to the deregulation of 

interest rates in the early 1980s in U.S. banks raised fees for deposit services, 

reduced branch operating costs, and shifted to higher earning assets in order to 

improve profit efficiency (Humphrey and Pulley, 1997). Pasiouras et al (2009) 

suggest that banking regulations that enhance market discipline and empower the 

supervisory power of the authorities increase both cost and profit efficiency of 

banks. In contrast, stricter capital requirements improve cost efficiency but reduce 

profit efficiency, while restrictions on bank activities have the opposite effect, 

reducing cost efficiency but improving profit efficiency. 

A study conducted by Weill (2003) concluded that if the level of equity is 

ignored, a bank is considered as inefficient even though it behaves optimally given 

the risk preferences of its manager. This is because of the managers of a bank are 

more risk-averse so that they can hold a higher equity level than cost minimizing 

equity level. Kauko (2008) also investigated the impact of managers on cost 

efficiency in banking by applying SFA to a unique Finnish data and concluded that 

the impact of the age on efficiency depends on the degree of education. 

In terms of macroeconomic environment, Thoraneenitiyan and Avkıran (2010) 

studied the impact of restructuring and country-specific factors on the efficiency of 

post-crisis East Asian banking systems by using an integrating DEA with SFA. They 

focused on restructuring measures related to bank ownership. The results 

indicated that although domestic mergers produce more efficient banks, overall, 

restructuring does not lead to more efficient banking systems. Banking system 
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inefficiencies are mostly attributed to country-specific conditions, particularly, high 

interest rates, concentrated markets and economic development. Evidence of 

financial integration and convergence are considered of importance in assessing 

the outcome of EU deregulation policies aimed at improving the efficiency and 

performance of banking sectors. Specifically, Weill (2009) and Casu and Girardone 

(2009) evaluated the integration and convergence in EU banking markets. The 

results of the study seem to supporting evidence of convergence of efficiency 

levels towards an EU average. Nevertheless, there is no evidence of an over all 

improvement of efficiency levels towards best practice. 

 Other studies focus on the effects of mergers on the efficiency. For example, 

evidence from the merger cases of Australian trading banks shows that acquiring 

banks are more efficient than target banks (Avkıran, 1999). Some other studies 

aim to determine the changes in efficiency during the period of financial 

disruption and economic crisis. Aktaş (1999) has concluded that overall efficiency 

remained almost the same during the economic crisis period in Turkey.  

Specifically, studies about the efficiency of insurance firms intensify on the 

methodological approach in determination of efficiency. For example, Brockett et 

al (2005) argue that “financial intermediary approach” in determining the 

efficiency of insurance firms is more appropriate than the alternative approach 

referred to as “production approach” by Berger and Humphrey (1997)2.  However, 

“production approach” also is used by other articles in determination of efficiency 

of insurance firms such as Cummins and Weiss (1993), and Cummins, Weiss, and 

Zi (1999).  

Among huge amount of efficiency studies for banking and insurance industry 

in finance literature, however, there exists a few number of articles dealing with 

the performance of brokerage houses. Fukuyama and Weber (1999) examined the 

overall cost efficiency and productivity change of Japanese securities firms 

(brokerage firms) for the period 1988-93. They have concluded that overall cost 

efficiency of four big security firms is higher than the small ones. Gündüz et al 

(2001), and Aktaş and Kargın (2007) analyzed the efficiency of brokerage houses 

2 See Brockett et al (2005) for a discussion of “intermediary approach” and “production approach” in determination of 

efficiency for insurance firms.  
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in Turkey by using Data Envelop Analysis (DEA) and concluded that efficiency of 

brokerage houses is low during the period of analysis.  

As emphasized before brokerage houses play an important role in financial 

markets and their performances are closely related to efficiency of financial 

markets. Therefore, the factors that influence the efficiency of brokerage houses 

should be examined carefully by managers and policy makers, so that new policies 

and strategies can be developed in order to establish well functioning markets. 

Wang et al (2003) studied the efficiency of brokerage houses and analyzed the 

factors that affect their efficiency by using DEA analysis and a regression model. 

The goal of this study is also the determination of the factors that influence the 

efficiency of brokerage houses in Turkey via Stochastic Frontier Analysis (SFA).  

44. Data Set and Methodology  

4.1 Methodology  

In the literature different types of estimation methodologies have been 

employed in assessing the efficiency of the firms. Non-parametric and parametric 

approaches are the two main techniques. Non-parametric approaches3 require the 

non-probabilistic assumption and behave as if the noise and inefficiencies are 

combined. In addition, non-parametric approaches assume deterministic process 

rather than stochastic process (Berger and Mester, 1997; Coelli et al., 2003). 

Parametric approaches4, on the other hand, are probabilistic and attempt to 

separate noise from inefficiencies (Lee, 2002).  

It is especially is not straight forward to determine which of the approaches 

dominates the other since each approach has its own advantages and 

disadvantages. Although DEA requires fewer assumptions, less data and a less 

sample, the key drawback for DEA is the assumption of having no random error 

and no measurement error in the construction of the frontier. As a result, this 

assumption can lead to severe problems in positioning and shaping the frontier. In 

addition to these drawbacks, due to the use of relative efficiency measures instead 

3 The non-parametric approaches consist of Data Envelopment Analysis (DEA), and the Free Disposal Hull (FDH). See 

Charnes at al. (1978) for a detailed analysis of DEA and Tulkens  (1993)  for more information about FDH. 
4 The parametric approaches include the Stochastic Frontier Analysis (SFA), the Distribution Free Approach, and the 

Thick Frontier Approach (TFA).  
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of absolute measures, it may not make sense to use DEA as an efficiency 

measurement for the comparison among firms (Schmidt, 1986).  

Due to these drawbacks of DEA in this study Stochastic Frontier Analysis (SFA) 

is considered as the appropriate approach in order to measure the performance of 

brokerage houses5.  

Aigner et al. (1977) and Meeusen and van den Broeck (1977) proposed SFA 

independently in the measurement of efficiency. A considerable number of studies 

applied this method in efficiency literature. Stevenson (1980), for example, 

proposed the truncated normal distribution, whereas Greene (1990) used the two-

parameter gamma distribution. Richmond (1974) introduced the COLS estimators 

as a different estimator in SFA, and Battase and Corra (1977) introduced a new 

variance parameter. Coelli (1995) argued that in SFA analyses, the use of one-

sided Log-likelihood statistics may provide more sensitive results than the Wald 

statistics. Kumbhakar et al (1991) and Reifschneider and Stevenson (1991) and 

Battese and Coelli (1995) defined the reasons for inefficiency in terms of a second 

disturbance or error term. Coelli (1992) and Coelli (1996) developed a computer 

program called FRONTIER for the estimation of stochastic frontier models. This 

program stimulated SFA analyses.  

Stochastic frontier analysis (SFA) is a functional form for the relationship 

between input and an output. This method includes an error term which has two 

components, one to account for random effects and another to account for 

technical inefficiency.  

In this study we used the Battase and Coelli (1995) model specification. The 

Battase and Coelli (1995) model specification can be expressed as follows:  

.,...,1,,...,1),( TtNiUVxY itititit   (1) 

where ,itY is the logarithm of the production of the i-firm, ,itx vector of input 

quantities of the i-firm,  is vector of unknown parameters, the itV  are random 

variables which are assumed to iid. ),0( 2vN , and independent of the itU  which 

are non-negative random variables which are assumed to account for technical 

5 A detailed discussion of advantages and disadvantages of DEA and SFA can be found in Coelli et al., (2005). 
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inefficiency in production and assumed to be independently distributed as 

truncations at zero of the ),( 2umN it distribution; where:  

 ,itit zm        (2) 

Where itz is a px1 vector of variables which may influence the efficiency of a 

firm; and is an 1xp vector of parameters to be estimated. 

Technical inefficiency effects can be defined as follows:  

)exp( itit uTE        (3) 

For the frontier model, defined by equation 1, the null hypothesis 

( 02
0H ) indicates that there are no technical inefficiency effects. The null 

hypothesis can be tested against the alternative hypothesis 0: 2
iH . The test 

statistic is calculated as  

1010 lnln2/ln2 HLHLHLHLLR   (4) 

Where 0HL  and 1HL  are the values of the likelihood function under the 

null and alternative hypothesis, respectively. If 0H  is accurate, this test statistic is 

usually assumed to be asymptotically distributed as a chi square random variable 

with degrees of freedom equal to the number of restrictions involved. Finally, if 

the test statistic obtained is greater than the critical value, the null hypothesis is 

rejected (Coelli 1996 and Coelli et al. 2005). 

44.2 Data Set 

Analysis is conducted for the period 2005-2008. The data set for the analysis 

involves 78 brokerage houses operating in Turkey (represents 80% of active none 

bank origin brokerage houses). The brokerage firms with incomplete data are 

excluded from the analysis. 

As mentioned before this study focuses on the determination of the factors 

that influence the efficiency of brokerage houses in Turkey via SFA method. In the 

measurement of efficiency usually there are two steps in SFA method. In the first 
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step the functional form is established and then, the determinants of efficiency (or 

inefficiency) are analyzed.  

The first step begins with the determination of output and inputs. The output 

is considered as total revenues of the brokerage houses. In efficiency studies 

different variables such as transaction volume and commission revenues are 

considered as output (Fukuyama and Weber 1999, Gündüz et al, 2001, Aktaş, 

2007). Wang et al (2003) subdivided total revenues into three categories 

(brokerage, equity, and underwriting revenues) as outputs. We only used total 

revenues (TR) as output because it involves revenues of the operations motioned 

above. On the input side, three types of inputs are distinguished: equity (E), cost 

of goods (services) sold (C), and operating expenses (O), one of or more than one 

of these inputs are considered as inputs by Fukuyama and Weber (1999), Gündüz 

et al, (2001), and Aktaş, (2007).  

In the second step of SFA, the factors that influence the efficiency are 

distinguished. In efficiency studies, efficiency has been attributed to a number of 

firm specific features such as firm size, services diversification, location, operating 

risk, and branches of a firm, etc. (Rangan et al 1988, Goldberg and Rai, 1996, 

Wang et al, 2003). In the light of this information we concentrated on age of 

brokerage house (ABH), number of branches (NB), number of employees (NEMP), 

service ratio (SR), number of active accounts (NAA), total assets (or firm size) (TA), 

and financial leverage (FL) as firm-specific attributes. 

We think that age of brokerage houses (ABH) is a significant factor because 

brokerage services are specific and technical services so that experience is needed 

in terms of efficiency. Thus, we believe that experience has a positive impact on 

efficiency.  

The number of branches (NB) was considered as the enlargement of the 

geographical coverage of the market so the expectation is a positive impact on 

efficiency (Wang et al, 2003). However, our view is that this factor has a negative 

impact on the efficiency because of rapid improvements in internet technology. 

Therefore, the strategy to increase the number of branches does not have a 

positive impact on efficiency. Table 4 illustrates intense utilization of internet in 

brokerage transactions in Turkey while the number of branches decreasing during 

the analysis period (Table 3).  
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The NEMP defines the number of full-time employees and is expected to have a 

positive impact on the efficiency.  At the first glance it seems that increasing the 

number of employees has an inverse impact on efficiency. However, we think that 

due to the sophisticated and specific transactions, capable employees can help to 

promote operations of the brokerage houses, hence, to improve efficiency.  

Brokerage transactions in Turkey can be categorized as stock, fixed income 

security, and financial derivative transactions. We define service ratio (SR) as the 

weight of the stock transactions in total brokerage transactions (Stock 

transactions/Total brokerage transactions). The SR is relevant variable because 

concentrating on specific transactions that stimulate higher revenues has a 

positive impact on efficiency. Therefore, if the analysis shows that SR ratio has a 

positive impact on efficiency it should be interpreted as the brokerage houses 

should concentrate on much more stock transactions, otherwise they put 

emphasis on fixed income securities, and derivative transaction.  

The number of active account (NAA) variable indicates the actual customers of 

brokerage houses therefore; it is expected to have a positive impact on the 

efficiency.  

Total assets (or firm size) (TA) is a significant variable because in general, firms 

can benefit from economies of scales as their size expand, and suffer 

diseconomies of scale beyond an optimal size. Thus, it is expected to have positive 

impact on efficiency.   

Generally, risk is a significant factor that influences efficiency. Well-functioning 

of operations of a firm is closely related to the risk. Financial leverage (FL) is 

considered as the measure of risk in this study. Thus, it is expected that any 

increase in FL will influence efficiency negatively.  

Table 5 exhibits descriptive statistics of the relevant variables. As can be seen 

from Table 5, among the variables, increase in total revenues and decrease in total 

assets are interesting in terms of efficiency. 

 

 

 



   Impact of Firm Attributes on the Efficiency of Brokerage Houses 173

TTable 5. Descriptive statistics of the relevant variables 

 

 

 

 

 

 

 

 

5. Empirical Results 

5.1. The Results of Hypothesis Tests 

In the first stage of the analyses, hypothesis tests were conducted in order to 

determine the functional forms.  The following four different  functional forms are 

used in this study: (1)the Cobb-Douglas production function (CD), (2)the Cobb-

Douglas production function incorporating technological change (CDt), (3) the 

production function no technological change (HN), (4) the Hicks neutral 

production function (HNt).  

The hypothesis test results reported in Table 6. The hypothesis test was 

conducted by using Equation 4 in section 4.1. All forms have been tested against 

the translog production function, which is accepted as alternative form.  

Table 6. Hypotheses Test Results 
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 Table 6 shows the log likelihood values, and the log likelihood ratio test 

statistics. Furthermore, Table 6 involves the critical values obtained from the 

distribution table of Kodde and Palm (1986). Accordingly, all the null hypotheses 

were rejected in favor of the alternative hypotheses. Thus, it was decided that the 

translog production function - an alternative hypothesis - should be used for the 

analysis of the inefficiency effects. With the variables used, the translog 

production function was formed in the following way: 

ititjit
j

jttthitjit
h

jh
j

tjit
j

jit UVtxtxxtxy
3

1

2
3

1

3

1

3

1
0 2

1
 (5)

  

Where y is the log total revenues and x is a vector of the logarithms of the 

three inputs considered (j,h = E,C,O)6 where the technological change can be 

specified as an additional input (time trend t) representing the rate of technical 

change or the shift in the production function over time. 

An additional hypothesis test is conducted in order to determine whether there 

are efficiency effects or not. This hypothesis test is applied inefficiency effects 

function as an alternative hypothesis against translog production function which is 

the null hypothesis.  Here, inefficiency effects function includes inefficiency effect 

variables (These variables are denoted as s in Table 7). As can be seen in Table 6 

the null hypothesis is rejected i.e. inefficiency effects function is accepted.  

5.2. The Results of Inefficiency Effects 

Referring to Table 7 the age of brokerage houses (ABH) decreases inefficiency 

i.e. it has a positive impact on efficiency7. This result is parallel to our expectations. 

Brokerage firms serve sophisticated and specific transaction to their customers. 

Thus, experience is a significant factor for brokerage firms’ performance.  

The results show that number of branches (NB) has negative impact on 

efficiency. Our discussion about the branches in previous sections is supported by 

the final result of this analysis. The rapid improvements in internet technology in 

the world as well as investments in internet infrastructure in Turkey during the last 

                                                
6 Section 4.2 includes the definition of these three variables. 

7 In Table 7 negative (positive) values of s imply a positive (negative) impact over the efficiency. 
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years have stimulated the intense utilization of internet by brokerage houses. The 

firms transacting via internet are more efficient than the firms with little or any 

use of internet.  

As the third variable NEMP has a positive impact on efficiency. The NEMP 

defines the number of full-time employees. At the first glance it seems that 

increasing the number of employees has an inverse impact on efficiency. However, 

due to the sophisticated and specific transactions, capable employees (such as 

analyst at the headquarters etc.) can help to promote operations of the brokerage 

houses, hence, to improve efficiency. 

Service ratio (SR) defined as the weight of the stock transactions in total 

brokerage transactions (Stock transactions/Total brokerage transactions) seems to 

have a negative impact on efficiency. This indicates that brokerage firms should 

concentrate on other transactions (fixed income security and derivative 

transaction) then stock transactions. One possible explanation for this result is that 

the derivatives market is new in Turkey and the commissions are high in derivative 

transactions.  

The firm size, total assets (TA), has a negative effect on efficiency contrary to 

our expectations. In general, firms can benefit from economies of scales as their 

size expand, and suffer diseconomies of scale beyond an optimal size. This result 

can be an indication of big but not optimal sized brokerage firms exist in Turkey. 

This will deteriorate the financial position of the firms, hence increasing the 

financial risk. 

The results of the analysis show that financial leverage (FL) also has a negative 

impact on efficiency. This result is parallel with our view. As risk increases 

efficiency decreases due to increases in several costs such as cost of borrowing, or 

cost of bankruptcy etc. 

Lastly, number of active account (NAA) variable has no statistically significant 

relationship with efficiency. 
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TTable 7. The results of Efficiency effects  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 8 shows the average and standard deviation of efficiency scores. In all 

years average efficiency scores are quite high. A possible explanation to this is that 

in Turkey financial institution are subject to tight regulations and auditing, 

therefore, all institutions operate in the similar legal framework and high 

competition environment. Hence, efficiency is of importance to maintain the 

operations of financial institutions. The analysis period is the period of application 

of tight regulations. Some brokerage houses, on the other hand, had problems to 

comply with the tight regulations whereas the others improved their operations, 

thus, as can be seen in Table 8 the standard deviations of efficiency scores rapidly 

increased in 2007 and 2008. This indicates a divergence among the brokerage 

firms in terms of efficiency.   
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      Table 8. Mean and standard deviation of  efficiency scores 

 

 

 

6. Conclusion 

Based on the 2005-2008 data sets of brokerages houses in Turkey, this study 

applied SFA in order to determine the firm attributes that influence the efficiency 

of brokerage houses. The SFA results show that age of brokerage houses and 

number of full-time employees has positive impact on efficiency, whereas firm 

size, financial leverage, and service ratio defined as stock transaction/total 

transactions have negative impact on efficiency. There exists no statistically 

significant relationship between number of active accounts and the efficiency.  

Based on the information of efficiency scores a divergence among the 

brokerage houses is observed for the periods 2005-2006 and 2007-2008. A 

possible explanation for this may be that some brokerage houses are successful in 

coping with tight regulations and competition and whereas some are not. 

The economic implications of the results can shed light on the managers of 

brokerage houses in terms of decision making. Managers should put emphasis on 

the qualifications of their employers due to the sophisticated and specific 

transactions; capable employees (such as analyst at the headquarters etc.) can 

help to promote operations of the brokerage houses, hence, to improve efficiency. 

On the other hand, technological improvements, such as internet, mobile phone 

utilization etc., ease to decrease cost of transactions for brokerage houses. 

Therefore, managers should focus on technological investments in order to 

contribute to the efficiency of brokerage houses. Managers also should investigate 

ways to benefit from experience and know how.   

In this study, due to the lack of information about brokerage houses in Turkey, 

the data sets cover the period between 2005 and 2008. The further studies with 

larger sample sizes and longer periods will contribute to the results of the study. 

Other research topics can focus on comparison of efficiency of brokerage houses 

in different countries. However, there are  constraints to reach the data sets.   
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TTable 9. Effeciency Scores of Brokerage Houses


