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The purpose of this study is to investigate securities firms’ market structure and 
contestability in Taiwan over the period from 1998 to 2006. This is the first study to 
integrate structural and non-structural approaches to the evaluation of competitive 
conditions in securities firms. The findings of this study have managerial implications, 
as the results show that market share is positively related to profitability but negatively 
related to efficiency, implying that the pursuit of market share may not be an 
appropriate strategy for securities firms. Empirical results show that securities firms 
are not in perfect competition and that the market is instead characterised by 
monopolist competition. The results regarding changes in the degree of competition 
show that securities firms’ competitive condition is not improving. The government is 
to advance a serial of financial reform policies, but they do not affect securities firms, so 
the market remains a monopolist competitive environment with a lower level of 
contestability. 
 

Contribution/ Originality: This is the first study to integrate structural and non-structural approaches to 

evaluate competitive conditions in securities firms in Taiwan. The findings of this study that results of structural 

and non-structural approaches are compatible. 

 

1. INTRODUCTION 

The traditional literature on the measurement of  competition may be divided into two streams called the 

structural and non-structural approaches. The structural approach to model competition mainly includes the 

structure-conduct-performance hypothesis (SCP) and the efficient structure hypothesis (ES). Most previous studies 

that have used a structural approach to analyse the banking industry have covered both developing and developed 

countries, such as the US (Berger, 1995; Berger and Hannan, 1998) European countries (Goldberg and Rai, 1996) 

Taiwan (Yu, 2003) Korea (Park and Weber, 2006) and Bangladesh (Samad, 2008). On the other hand, non-structural 

approaches to competitive behaviour have also been developed, namely the Iwata model, the Bresnahan model, and 

the Panzer and Rosse model. These models use concepts from the new empirical industrial organisation school; 

Bikker and Haaf  (2002) have stated that these approaches measure competition and emphasise the analysis of  the 

competitive conduct of  banks without using explicit information about the structure of  the market. Previous 

studies have used the Panzar and Rosse model to measure the degree of  competition in the banking industry, such 
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as in Japan (Molyneux et al., 1996) Britain (Matthews et al., 2007) China (Yuan, 2006) Austria (Hahn, 2008) and Italy 

(Coccorese, 2009). In sum, we know that both the structural and the non-structural approach are useful tools for 

measuring competitive conditions. However, few studies have applied these models to measuring competitive 

conditions in other financial institutions. The banking, insurance, and securities industries constitute the main 

pillars of  a country’s financial market. Securities firms therefore form the bridge between different customers, 

providing investment targets in enterprises for both institutional and non-institutional investors. It is helpful to 

investigate the securities firms’ degree of  competition. Tsutsui and Kamesaka (2005) applied the Panzar and Rosse 

model to evaluate the competitive conditions in Japanese securities firms. On the other hand, most previous studies 

have only used a single approach to evaluate competitive conditions in the banking industry, though Hahn (2008) 

used structural and non-structural approaches to measure competitive conditions in the banking industry in Austria. 

On this basis, we try to integrate structural and non-structural approaches to evaluating competitive conditions in 

securities firms. The purpose of  this study is to investigate the securities firms’ market structure and contestability 

in Taiwan. We conducted a panel econometric analysis that allowed us to test the hypotheses that have become the 

most prominent in the literature on financial institutions’ profitability. In addition, we tested whether securities 

firms were, on average, contestable over the period from 1998 to 2006. This study used the Panzar-Rosse H-statistic 

to estimate the degree of  competition. The remainder of  this paper is organised as follows. Section 2 is a review of  

securities firms’ development process. Section 3 describes the empirical equation model, which will evaluate the 

market structure hypotheses and the degree of  competition, and defines the study variables. Section 4 analyses the 

results of  the testing done to evaluate the market structure hypotheses and to measure the degree of  competition in 

securities firms. Finally, conclusions are drawn, empirical results presented, and suggestions provided.  

 

2. BACKGROUND 

The Taiwanese securities market plays a very important role in emerging markets; in the past, Taiwan, Korea, 

Hong Kong, and Singapore were called the ―four Asian tigers‖. They have had a more rapid and surprising 

economic growth rate than the rest of the world, and the stock market has grown very quickly. The Taiwanese 

securities market is among the top 10 largest securities markets in the world, and the stock turnover ratio is 

153.28%, higher than in the Tokyo and Hong Kong securities markets; indeed, of the Asian securities markets in 

2007, it was only lower than Korea’s. This indicates that Taiwan securities market is very active. In particular, the 

Taiwanese securities market has a higher dividend yield ratio than do those of other Asian countries, so it may 

attract more foreign investors. Most international investment institutions attach a high degree of importance to the 

Taiwanese market. For instance, in Taiwan, foreign direct investment has increased significantly, and the 

accumulated net inward remittance grew from NT$11.03 billion in 1998 to NT$1246.89 billion in 2008; moreover, 

the percentage of market value held by foreign investors was 28.98% in 2008, although the highest percentage of 

market value by foreign investors was 31.9 in 2006. The ratio of market value to GDP was 170.37% in 2007, 

showing that securities trading are an important commercial activity for the Taiwanese economy.1 

The Taiwanese financial market underwent significant structural changes beginning at the end of the 1980s, 

and the government allowed entry into individual financial markets for new financial institutions. The government 

eased the restrictions on the establishment of securities brokerage firms and permitted the establishment of 

securities firms in 1988. In addition, the government allowed foreign securities firms to establish branches in 

Taiwan in 1990. The number of securities firms increased from 28 in 1987 to 373 in 1990, accompanied by the first 

bull market in securities’ developing history. However, the number of securities firms has significantly decreased 

due to recessions, global financial market changes and other events. These events include the shock of the Asian 

financial crisis in 1997, domestic enterprises’ financial distress in 1998, and the first alternation of the ruling party 

                                                             
1Data source: Financial supervisory commission, Executive Yuan, Securities and Futures Bureau. http://www.sfb.gov.tw. 
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in 2000. Thus, some firms that had displayed poor performance went out of business or underwent mergers. As a 

result, in 2007, the number of securities firms in Taiwan was only 97. Since 2001, the government’s adoption of a 

series of financial reform policies to improve the assets quality of financial institutions and encourage mergers 

among financial institutions. Due to the smaller firms’ lack of reliable banking support and cross-selling platforms, 

there has been a wave of mergers in securities firms. In sum, the securities industry has undergone significant 

changes in terms of its market structure, regulation policies, and types of business since deregulation. 

 

3. SPECIFICATION OF THE MODELS 

3.1. Testing for Market Structure Hypotheses 

In this section, we briefly introduce the hypotheses related to market structure. In the past, two competing 

hypotheses sought to examine the relationship between structure and performance in financial institutions. The 

traditional structure-conduct-performance paradigm hypothesises that where market resources are highly 

concentrated, collusion among banks will result in monopoly rents. The SCP asserts that this finding reflects the 

setting of prices that are less favourable to consumers (lower deposit rates, higher loan rates) in these markets, 

while a related theory is the relative market power hypothesis (RMP), which asserts that only firms with large 

market shares and well-differentiated products are able to exercise market power in pricing these products and earn 

supernormal profits (Berger, 1995). On the other hand, the SCP hypothesis has been challenged and developed 

further based on an alternative view, the efficient-structure paradigm hypothesis (ES), which suggests that efficient 

firms increase in size and market share because of their ability to generate higher profits, which often leads to 

higher market concentrations. Under the X-efficiency version of the efficient-structure hypothesis (ESX), firms with 

superior management or production technologies have lower costs and therefore have higher profits. Under the 

scale–efficiency version of the efficient structure hypothesis (ESS), firms with similar technology and comparably 

skilled management may operate at different levels of scale efficiency (Berger, 1995). Goldberg and Rai (1996) 

explain that the positive relationship between profits and concentration is explained by lower costs achieved 

through either superior management or superior production processes. 

As outlined above, the reduced form profit equation is used to test the market structure hypotheses, using an 

empirical equation such as 

2

0 1 2 3 4

1

it it it it t q ijt it

q

ROA XEFF SEFF MS CONC Z      


             (1) 

where ROA denotes the return on assets and is a proxy for the profitability of individual securities firms, the XEFF 

reflects the securities firm’s efficiency, SEFF indicates scale efficiency, MS indicates market share, CONC indicates 

the market concentration, the Z vectors represent control variables, including SIZE (indicates the securities firm’s 

assets), SPEC (indicates the securities firm’s degree of product specialisation), the   are random errors, the time 

periods are t=1,2 ….T, and the securities firms are i=1,2,….,N. Within Equation (1), which tests which market 

structure hypotheses are supported, the independent variable ROA acts as a proxy for the profitability of individual 

securities firms. If the ES hypothesis is supported, XEFF and SEFF should be statistically significant, while the 

other variables are insignificant. MS indicates the market share; if the RMP hypothesis is supported, the sign is 

significantly positive and is positively related to profitability. CONC indicates the market concentration under the 

SCP hypothesis. CONC is expected to be significantly positive, and the other one is simply irrelevant, while 

efficiency variables are appropriate exogenous variables but are viewed as relatively unimportant. Other control 

variables include SIZE, which indicates the securities firm’s assets, and SPEC, which indicates the securities firm’s 

degree of product specialisation. Like previous studies, the reduced form (1) allows all four hypotheses to be valid 

simultaneously, e.g., Berger (1995); Choi and Weiss (2005); Park and Weber (2006); Hahn (2008). 
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3.2. Estimating Securities Firms X-Efficiency  

Following Berger (1995) the securities firms efficiency measured by distribution free approach. Using the 

translog function to estimate the cost efficiency of securities firms by Christensen et al. (1973) we inferred the 

translog function, on which the securities firms cost function can be based and written as: 

3 2 3 3 2 2

0

1 1 1 1 1 1

1 1
ln ln ln ln ln

2 2
i i j j ij i j jk j k

i j i j j k

TC Q P Q Q P P    
     

         

3 2

1 1

ln lnij i j it

i j

Q P 
 

  ,                                       (2) 

where TC is the total operating cost, 
iQ is the ith securities firms’ output, jP is the jth input price, 

it is the error 

term, and
iid

it N (0,
2

it ). The usual symmetry restrictions are imposed, i.e. ij jiQ Q  , 
jk kjP P . 

Few studies used the efficiency of securities firms to define the firms’ output-input specification. In securities 

firms’ cost equation, we follow the input-output variables adopted by previous studies,2 and refer mainly to the 

source of securities revenue items. Thus, we use output items including revenue from brokerage income, 

underwriting income, and interest income; input items such as salary expenses, and capital expenses are measured 

by operating expenses to reduce salary expenses. 

This method has been used to disentangle the composite error term using a free distribution assumption. The 

cost equation is specified as:  

,ln ln ( ) ln lnit t it jt i itTC C Q P x v                                (3) 

where ln itTC  is the total operating cost, ( , )C Q P is a cost function with output quantity and input price vector, 

and the error term is i i ix v    and decomposes into two parts, of which itv is the conventional white noise and 

a mean-zero random error, while itx is a multiplicative X-inefficiency factor. Inefficiency ˆln ix  is estimated 

econometrically, and the residual is calculated as 
minˆ ˆln lnt itx x . The function ˆln ix  is transformed into a 

normalised X-Efficiency measure as follows: 

X itEFF =
minˆ ˆexp(ln ln )t itx x                                     (4) 

where 
minˆln tx  indicates the minimum in all firms and ˆln itx  for all i for that t. while It may be seen that this is an 

estimate of 
minˆ ˆ/ ix x . Suppose that the XEFF value equals one; this would indicate that the firm is the most 

efficient and ranges over (0~1). 

Scale efficiency is measured based on the cost function in (2) as well. For each firm’s output mix and input 

prices, a U-shaped multiproduct average cost curve was traced out, and the scale-efficient output vector 
seQ  at the 

                                                             
2 Few previous studies have investigated the topic of the efficiency of securities firms e.g., Fukuyama and Weber (1999); Wang, Tseng and Weng (2003); Zhang, 

Zhang and Luo (2006). 
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bottom of the U was determined. The scale efficiency was determined as the ratio of predicted cost of 
seQ  to the 

predicted cost of the bank’s actual output Q, multiplied by the ratio of outputs to correct for absolute size 

differences: 

SEFF=

3

1
3

1

( )
ˆ ˆexp ln ( , ) ln ( , )

( )

j
se J

se

k

k

Q

C Q P C Q P

Q





 
 

     
 
  




,              (5) 

where the ˆlnC s are predicted cost values. As with any scale efficiency measure, it ranges over (0,1). It may be seen 

that this is an estimate of ˆ ˆ/se

iAC AC , the ratio of minimum predicted average costs to actual predicted average 

costs for the securities output mix.  

 

3.3. Testing for Contestability Hypothesis 

Market power is then identified using an index (the Panzar-Rosse H statistic), measured as the sum of the 

elasticity of the reduced-form revenue with respect to the entire factor price (Panzar and Rosse, 1987). Panzar and 

Rosse focus on the measure of the input elasticities of total revenues (R) of the individual firm with respect to the 

firm’s input prices ( jw ), which are summed up to an amount consistent with the so-called ―H-statistic‖. The H-

statistic can be written as below: 

1

*

*

m
j

j j

wR
H

w R

 
    
                             (6) 

They demonstrate that H 0 in the case of a monopoly, that H 1 in the case of monopolistic competition 

(Chamberlinian equilibrium), in which marginal revenue equals marginal cost and profit is zero, and that H=1 in the 

case of perfect competition. Panzar and Rosse denote the revenue function as R=R(y, z), where y is the output and z 

stands for exogenous variables that affect revenue. The cost function is assumed to be C=C(y, p, t), where p 

represents input prices and t stands for other exogenous variables. Since profits are defined 

as ( , ) ( , , )R y z C y p t   , profit-maximising y is written as
* ( , , )y y z p t . Substituting this into the revenue 

function, the reduced function can be written as * ( ( , , ), ) ( , , )R R y z p t z R z p t  . As a result, Panzar and Rosse 

H-statistics are calculated using estimates from this equation. 

Tsutsui and Kamesaka (2005) state that the basic regression equation can be used to test for degree of 

contestability in securities firms; these empirical functions include a full translog function, a partial translog 

function and a Cobb-Douglas function. Our observations only number 162 in this study. While we used a full 

translog function to measure the degree of competition for securities firms, this may cause a bias problem with the 

degree of freedom. As a result, the partial translog function and a Cobb-Douglas function are considered. The 

partial translog function is as below: 

ln itTRTA = 0 1 2 3 4 5 6ln ln lnit it it it it itb b w b k b r b BROKE bUWRIT b DEAL       

2 2 2

7 8 9(ln ) (ln ) (ln )it it it itb w b k b r u                          (7) 
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The Cobb-Douglas function is as below: 

ln
itTRTA = 0 1 2 3 4 5ln ln lnit it it it itb b w b k b r b BROKE bUWRIT      

6 it itb DEAL u                                          (8) 

The H-statistic is defined as H
1 2 3b b b   , 

where TRTA indicates the total revenue divide by total asset, w indicates the wage rate, k indicates the price of 

capital equipment, and r indicates the cost of funding. For the exogenous variables in the revenue function, 

following Tsutsui and Kamesaka (2005) we define the shares of three types of businesses, BROKE, UWRIT and 

DEAL, where BROKE, UWRIT and DEAL indicate the brokerage fee, underwriting fee, and the income (loss) from 

equity dealing business, respectively. Another primary purpose of this study is to test the degree of competition in 

securities firms. We specify the variables in the revenue equation. w indicates the wage rate and is measured by 

salary expenses divided by the number of employees, and k indicates the capital equipment cost. Capital expenses 

are measured by operating expenses to reduce salary expenses; the cost is measured by dividing capital expenses by 

fixed assets. r indicates the cost of funding; the price is measured by dividing interest expense by total assets.  3 For 

the exogenous variables in the revenue function, following Tsutsui and Kamesaka (2005) we define the shares of 

three types of business: BROKE, UWRIT and DEAL, where BROKE is measured by dividing brokerage fees by 

total assets. Securities firms mainly generate their revenue from brokerage fees, so we expect the sign to be 

strongly positive. UWRIT is measured by dividing underwriting fees by total assets. Underwriting activity is 

significantly related to the IPO market; we are also able to observe IPO market transactions. DEAL is measured by 

the income (loss) from firms’ equity dealing business. This business reflects whether securities firms’ traders profit 

from the stock market. The primary data source for this study was the Taiwan Economics Journal (TEJ); the 

samples included 18 listed securities firms during the period from 1998 to 2006. All variables are measured in 

millions of NT dollars, expressed in real terms and deflated by the consumer price index (CPI) indexed to 2006 

(2006 =100). Descriptive statistics of the empirical variables are provided in Table 1. 

 
Table-1. Summary Statistics 

 Mean Std. 

(a) Market structure   

SIZE 17.1847 1.5067 

ROA (%) 4.554 4.129 

XEFF 0.1751 0.03 

SEFF 0.6875 0.1506 

MS (%) 3.76 9.5 

CONC (%) 3.2901 1.2258 

SPEC 0.5145 0.0025 

(a)Contestability test   

Revenue/ Asset, TRTA 0.1329 0.0395 

Price of labor (w) 841.659 167.5655 

Price of capital (k) 0.6264 0.0967 

Price of fund (r) 0.0157 0.0077 

BROKE (%) 5.11 0.59 

UWRIT (%) 0.022 0.04 

DEAL (%) 0.67 0.204 

Source:  the primary data source for this study was the Taiwan Economics Journal (TEJ). The input-output variables unit measure by millions, fund 
and Capital price measure by percent. 

 

 

 

                                                             
3Price variables with upper bars denote deviations from their means. Tsutsui and Kamesaka (2005) point out that used deviations from the means in the translog 

function is a convention to avoid possible multi-colinearity. 
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4. EMPIRICAL RESULTS 

4.1. Results of Testing for Market Structure Hypotheses 

In this section, the empirical analysis focuses on the estimates of Equation (1). We would like to explain the 

relationship between structure and performance in securities. We estimate Equation (1) using pooling OLS, a fixed-

effect model and a random-effect model.4 As can be seen in Table 2, the coefficient of X-EFF is insignificant, but the 

coefficient of S-EFF is positive and significant, implying that a more efficient firm profit does not always perform 

better than less efficient firms. However, we do find that scale efficiency is a key exogenous variable; the firms may 

have lower unit costs and higher unit profits simply because they operate at an optimal scale. Thus, the results 

show that the scale efficiency version of the ES hypothesis is supported, but they do not support the X-efficiency 

version of the ES hypothesis. 

The coefficient of MS is significantly positive, but the CONC is negative and insignificant. Similarly, for the 

market structure hypothesis, the result does not support the SCP hypothesis due to the lack of a relationship 

between concentration and profit. The positive relation between market share and profit show that the RMP 

hypothesis is supported. Berger (1995) states that, if only RMP holds, CONC has a zero coefficient because CONC 

is only spuriously related to profit through its correlation with MS and that the coefficient of all the other key 

variables are either relatively small or zero. Overall, the results show that RMP and ESS hypotheses are supported, 

but, compared with each coefficient in regression (1), this suggests that RMP rather than the ESS hypothesis has 

strong supporting evidence. 

The control variables’ results show that the coefficient of SIZE is significantly negative and that the coefficient 

of SPEC is negative but insignificant. This implies that securities firms seeking to increase level of specialization do 

not enjoy high profit. Fitch Rating report indicates that the overall earnings quality of the sector will remain poor 

due to product diversity and volatile trading results. Thus, securities firms concentrate primarily on improving 

efficiency through diversification and increased economies of scope. The relationship between size and profit is 

negative, implying that size does not increase a firm’s profit. Since 2001, the Taiwanese financial institution has 

seen a wave of merger activity; this wave is a possible cause of the inverse effects of increased asset size, which has 

caused firm size to deviate from the best-practice frontier. 

 
Table-2. Results of the regression of market structure 

 Dependent variable=ROA 

 OLS FM RM 

XEFF 0.0024 
(0.2861) 

0.0126 
(1.0208) 

0.0082 
(0.7915) 

SEFF 0.0098 
(0.9021) 

0.0255 
(2.1941)** 

0.0186 
(1.7083)* 

MS 1.6785 
(4.108)*** 

0.8546 
(1.8348)* 

1.4915 
(3.8273)*** 

CONC -7.886 
(-2.8752)*** 

-4.3056 
(-1.3897) 

-7.7707 
(-2.9354)*** 

SIZE -0.027 
(-4.2699)*** 

-0.0324 
(-4.6855)*** 

-0.0252 
(-4.2095)*** 

SPEC -0.1326 
(-4.5298)*** 

-0.0079 
(-0.2215) 

-0.0435 
(-1.361) 

2R  
0.2582 0.5445 0.2001 

Notes: XEFF reflects the securities firms’ efficiency, SEFF indicates the scale of economics, MS indicates the market share, CONC indicates the 
market concentration, the Z vectors represent control variables, include SIZE indicates the securities firm’s assets; SPEC indicates the securities 

firm’s degree of product specialization. *α=0.1 significant at the 10% level, **α=0.05 significant at the 5 % level, ***α=0.01 significant at the 1% 
level. 

 

 

                                                             
4 The F test, LM test, and Hausman test indicated that the fixed effect model is more appropriate for Panel A. We also listed the OLS, and the random effect model 

provides a reference. 
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4.2. Additional Testing for Market Structure Hypotheses 

In this section, we test for support for the quiet life effect in securities firms in Taiwan. Berger and Hannan 

(1993) refer to these conditions as testing the ―quiet life‖ hypothesis posed by Hicks (1935). This hypothesis states 

that as firms enjoy greater market power and concentration, inefficiency follows not because of non-competitive 

pricing but rather because of a relaxed environment that produces no incentives to minimise costs. Assuming the 

market share and concentration as proxy for firms’ market power index, the market power may result in reduced 

operating efficiency and higher costs, so the relationship between efficiency and market share and concentrations 

should thus be negative if the quiet life hypothesis conclusions are to be supported.5 

Table 3 reports the results for Eqs. (9) and (10), testing the Hicks’ ‖quiet life‖ hypothesis. The results do not 

generally support the quiet life hypothesis, as the coefficient is not consistently negative, and the results suggest 

that the market power hypothesis is not supported either. The results are consistent with Goldberg and Rai (1996) 

estimated results for the banking industry.  

These findings indicate that market share and concentration do not play an important role in securities firms’ 

efficiency. In Taiwan, securities firms share the view that greater market share would follow higher profitability. 

Previous studies have found that market share is positively related to profitability in financial service industries, e.g. 

Chu et al. (2008) the empirical results for further securities firms firmly show that the pursuit of greater market 

share can generate profitability. Similar to the prior section’s empirical results, securities firms would now willingly 

sacrifice something to expand their market share, such as not enforcing minimum cost targets and wasting 

resources to raise an already unrealistic market share target. These operating strategies would lead efficiency to 

decrease but might not reduce firms’ profitability.6 This result of control variables is consistent with former results, 

implying that this study finds should be robust. 
 

Table-3. Results of regression of additional test 

 Panel A Panel B 
 OLS FM RM OLS FM RM 

MS -1.988 
(-0.436) 

4.1585 
(3.42)*** 

3.1004 
(0.9507) 

-1.1567 
(-0.3615) 

-1.9374 
(-0.5469) 

-2.3492 
(-0.7318) 

CONC 1.277 
(0.469) 

-40.9037 
(-1.8332)* 

-34.2926 
(-1.6041) 

23.1516 
(1.1093) 

27.7448 
(1.2005) 

31.0464 
(1.4718) 

SIZE 0.289 
(3.159)*** 

0.2213 
(0.0544) 

0.2086 
(4.144)*** 

-0.017 
(-0.3535) 

0.1039 
(0.1846) 

-0.0202 
(-0.4177) 

SPEC 0.0949 
(-0.9653) 

0.2591 
(0.2515) 

0.2053 
(0.837) 

-0.3035 
(-1.3224) 

-0.8693 
(-3.3381)*** 

-0.7233 
(-2.9844)*** 

ROA -3.0321 
(0.122) 

0.6953 
(0.6628) 

0.5853 
(0.92) 

0.5169 
(0.8667) 

1.0914 
(1.5905) 

0.702 
(1.123) 

2R  0.2885 0.7739 0.8161 0.0544 0.4502 0.4784 

Notes: All independent variables definition see Table 2, the Panel A dependent variable is XEFF, and the Panel B dependent variable is SEFF, 
ROA indicates the return of asset. The F test, LM test, and Hausman test indicated that the random effect model is more appropriate for Panel 

B and C both.*α=0.1 significant at the 10% level, **α=0.05 significant at the 5 % level, ***α=0.01 significant at the 1% level. 

 

The findings of this study have a particular managerial implication, that market share plays an important role 

for securities firms’ profitability in Taiwan; Liao (2010) argues that firms reduce efficiency in order to gain market 

share. Securities firms would now willingly sacrifice efficiency to expand their market shares since they believe that 

they will receive great benefit in the future from having a large market share. Our results provide direct evidence 

for the latter viewpoint that market share is positively related to profitability, but insignificant positively related to 

                                                             
5 Following Goldberg and Rai (1996) testing whether quiet life hypothesis is supported, for brevity, we not listed the empirical regression, but available upon request 

to the authors.   

6 We must note that ―profit‖ is an accounting concept, but ―efficiency‖ is a concept based in economics. We use a complex and advanced methodology to estimate it. 

This discussion is outside the range of our study, so we do not explain the difference between accounting and economics. 
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efficiency (except with column 2). Is the pursuit of market share, then, an appropriate strategy for securities firms? 

This study cannot give a robust solution for this question, suggesting instead that securities firms strike a balance 

between profitability and efficiency. In general, a more profitable firm but not have greater efficiency, implying that 

their excessive rent as a result of market structure signals an imperfect market. Thus, we suggest that the 

government should be more concerned with improving efficiency rather than increasing profitability as a result of 

gaining market power. 

 

4.3. Results of Testing for Contestability Hypothesis 

The degree of market competition in financial institutions is always a matter of practical importance to policy 

makers and scholars. We thus use the Panzar-Rosse H-statistic to measure the degree of competition in securities 

firms. The estimated function involves a partial translog function and a Cobb-Douglas function to discover the 

appropriate functional function; a conventional F-test was applied to the two Equations (7) and (8). The result 

shows that the Cobb-Douglas function is rejected against the partial translog function in the pooling sample (the 

period from 1998 to 2006, F=3.4142). As a result, we only report the results of the partial translog function in this 

study.  

Shaffer (1982) state that if the sample is not in long-run equilibrium, it can negatively skew the Panzar-Rosse 

H-statistic. To test this Hypothesis, he has proposed to estimate the value of H by using return on assets (ROA) as 

the dependent variable instead of revenues, the sum of elasticities of return on assets with respect to input prices 

will be zero for a sample in long run equilibrium, but not otherwise. Thus, to test that the observations are in long-

term equilibrium, the testing equations as can be written below: 

itROA = 0 1 2 3 4 5 6ln ln lnit it it it it itb b w b k b r b BROKE bUWRIT b DEAL       

2 2 2

7 8 9(ln ) (ln ) (ln )it it it itb w b k b r u                             (9) 

ROAH = 1 2 3b b b   

From Table 4, the results shown do not reject null hypothesis ROAH =0 in our study period; the sum of 

elasticities of ROA with respect to input price will be zero for a sample in the long-run equilibrium, so our 

estimated samples are in long-run equilibrium, except during 1999; as a result, the resulting estimate has a low 

value. Using OLS to estimate Eq. (7), Table 5 reports the yearly results and pooling sample for 1998 to 2006. The 

coefficient of the price of wages is considerably larger than the other two input factors, even though it is a negative 

value; this may be because employee expenses usually represent the main part of firms’ total costs. Securities firms’ 

main business comes from brokerage fees in Taiwan. According to the Fitch Rating Ltd., which lists breakdowns of 

the securities firms’ operating revenues, the brokerage business is the most prominent, representing 78.5 percent in 

2006. The securities firms seeking to increase their brokerage business often adopt a higher bonus strategy to 

encourage sales agents to take on new clients, and the bonus amounts follow stock market fluctuations. 

The coefficient of BROKE is significantly positive with all results, implying that the brokerage business earned 

relatively more revenue; this outcome is consistent with that found by Tsutsui and Kamesaka (2005). The 

coefficient of UWRIT is positive and significant, except with 2004, when the sign of UWRIT is negative but not 

significant. The underwriting business is decreasing, due to Taiwan’s IPO market performing poorly from 2003 to 

2006. The coefficient of DEAL is positive and significant in the pooling regression, but most signs of DEAL are 

insignificant. The sign is positive and significant in 2005 and 2006. These results show that profit from stock 

market was strong in this period. On the other hand, this reflects the fact that it is hard for securities firms’ traders 

to obtain a stable profit from the stock market for each year. 
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Regarding the yearly regressions, the partial null hypothesis results cannot accurately determine the market’s 

status; consequently, the test has an ambiguous result. For instance, the H-statistic is -0.4498 in 1998, but neither 

H=0 nor H=1 is rejected, so it is difficult to recognise which status is really the condition for securities in that year. 

Although Al-Muharrami et al. (2006) results show that the test result for H=0 and H=1 are both rejected for the 

banking industry in UAE (H=1.04), they view the competitive condition as perfect competition. Thus, it may be 

possible to view the markets in our test as in a state of monopoly. In addition, we cannot reject the H=1 hypothesis 

in 2005; this implies that the market status in a perfect competition, but we suggest that the monopoly in a perfectly 

contestable market might be representative of the Taiwan securities firms market.7 The H-value is 0.4551 over the 

period of 1998-2006, and the hypotheses of H=0 and H=1 were strongly rejected, the results suggesting that the 

securities firms’ market is characterised by monopolistic competition. This is a not a surprising result; most 

previous studies, such as Shaffer (1982); Molyneux et al. (1994); De Bandt and Davis (2000); Bikker and Haaf (2002); 

and Matthews et al. (2007) have discovered that the banking market is in monopolistic competition.8 

Hahn (2008) states that an H-value between 0.5 and 1 and suggests a fairly high level of contestability. We find 

the H-value to be below 0.5—this value is 0.4551—implying that the securities firms are in a lower level of 

contestability. Securities firms in Taiwan believe that gaining market share naturally leads to greater profit; 

therefore, these firms like to pursue market share and concentration." Since 2001, the government has encouraged 

merger and acquisition activity of financial institutions. These policies aim to make larger, more competitive and 

international financial institutions, but there might be a decrease in the degree of market competition due the 

increase of individual firms’ market power.  This findings support the results in the former section, suggesting that 

market power may not play an important role for firms’ efficiency, but has an important role in profitability. Under 

a lower degree of competition, firms have a higher profit despite not having efficiency because they are facing fewer 

competitive rivals within their market. Even through many changes and financial reforms for the securities firms 

market in Taiwan occurred during the period of analysis, competitive conditions did not change significantly over 

the period 1998-2006. The securities industry is still in a lower level of competition. 

De Bandt and Davis (2000) mention that estimates based on yearly cross-section data are usually unstable. Our 

results indicate that the degree of competition is in a state of flux in the securities industry; thus, following Tsutsui 

and Kamesaka (2005) we pool our data and estimate the model for three periods between 1998 and 2006. Period 1 is 

from 1998 to 2000, when the global stock market underwent the Asian financial crisis shock and most countries 

rebuilt their stock markets and financial environments. Period 2 is from 2001 to 2003, when the government pushed 

financial reform to solve the problems of financial institutions burdened by a large amount of non-performing loans. 

Finally, period 3 is from 2004 to 2006, when the government advanced a second financial reform target to increase 

the performance of financial institutions. From Table 6, the H-values for the three periods are 0.4033, 0.2006 and 

0.6518, respectively. The null hypothesis H=1 was both rejected and significant in the three periods. This implies 

that although the securities industry was not in perfect competition, we are still unable to reject the possibility of 

monopoly or variations of oligopoly for securities firms in period 1 (1998-2000) or in period 2(2001-2003). The null 

hypotheses H=0 and H=1 were rejected in period 3, indicating that the securities firms were in monopolist 

competition. Is there an improvement in the degree of competition faced by securities firms after 2001? To further 

analyse this result, we will use a more detailed model to confirm this result in the next section. 

 

                                                             
7 If the H-statistic equals one, H=1, the firms operate in perfect competition or monopoly in a perfectly contestable market (Gelos and Roldos, 2002).   

8 For instance, Coccorese (1998) has shown that the banking market is in monopolistic competition in Italy; Matthews, Murinde and Zhao (2007) found that 

competition in British banking is most accurately characterised by the theoretical model of monopolistic competition. 
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Table-4. Results of testing for market equilibrium 

 1998 1999 2000 2001 2002 2003 2004 2005 2006 1998-06 

ln w  0.1185 
(1.672) 

0.0744 
(1.973) 

0.0193 
(0.4613) 

0.0236 
(0.5354) 

0.0264 
(0.4905) 

0.0591 
(1.653) 

0.0552 
(1.368) 

-0.0039 
(-0.148) 

-0.0119 
(-0.4459) 

0.0244 
(2.258) 

ln k  0.0212 
(1.006) 

0.0149 
(1.169) 

-0.0108 
(-0.4664) 

0.0135 
(0.9274) 

-0.0021 
(-0.1149) 

-0.0309 
(-1.255) 

-0.0066 
(-0.3637) 

-0.0066 
(-0.5099) 

-0.0054 
(-0.5306) 

-0.0002 
(-0.049) 

ln r  -0.0129 
(-0.6652) 

0.0114 
(0.6431) 

-0.0397 
(-1.9) 

-0.0276 
(-2.427) 

-0.0099 
(-0.9431) 

-0.0049 
(-0.3082) 

-0.0304 
(-1.528) 

0.0118 
(1.069) 

-0.0048 
(-0.552) 

-0.0038 
(-0.9382) 

BROKE -0.1854 
(-0.4872) 

0.5905 
(1.569) 

0.1161 
(0.3184) 

0.1985 
(0.3587) 

0.4597 
(1.267) 

1.3806 
(2.666) 

0.9472 
(2.199) 

0.6372 
(1.279) 

0.29 
(0.8819) 

0.5611 
(6.545) 

UWRIT -6.195 
(-1.382) 

-0.2782 
(-0.0934) 

2.014 
(0.5203) 

5.7585 
(1.891) 

4.7594 
(1.503) 

-2.7541 
(-0.7035) 

2.1095 
(0.6131) 

1.1693 
(0.4354) 

4.5495 
(1.256) 

1.847 
(1.976) 

DEAL 1.7291 
(2.728) 

0.9412 
(3.793) 

0.1884 
(0.6264) 

0.9497 
(3.209) 

0.3029 
(0.6328) 

1.2479 
(2.768) 

0.8488 
(1.84) 

0.7036 
(2.068) 

0.765 
(2.195) 

0.8133 
(7.914) 

2(ln )w  0.1524 
(0.6791) 

-0.0645 
(-0.3269) 

-0.108 
(-0.6963) 

-0.0779 
(-0.8962) 

-0.1767 
(-1.59) 

0.0708 
(0.4372) 

-0.1142 
(-0.7137) 

-0.0549 
(-0.6311) 

0.1037 
(2.195) 

-0.0266 
(-0.8118) 

2(ln )k  -0.04 
(-1.478) 

-0.0128 
(-0.7163) 

-0.0353 
(-0.5661) 

0.038 
(0.9241) 

-0.0836 
(-2.59) 

-0.0129 
(-0.2428) 

-0.0446 
(-1.775) 

-0.0288 
(-2.004) 

-0.0185 
(-1.554) 

-0.0238 
(-3.82) 

2(ln )r  -0.0084 
(-0.7174) 

0.0075 
(0.5946) 

-0.0184 
(-0.6409) 

-0.0137 
(-2.12) 

0.0044 
(0.5738) 

-0.0158 
(-0.6764) 

-0.0282 
(-1.188) 

0.0278 
(1.216) 

0.0042 
(0.607) 

0.0002 
(0.0601) 

2R  0.815 0.8159 0.5919 0.861 0.8718 0.635 0.8699 0.7 0.7038 0.5201 

H-statistic  0.1266 0.1008 -0.0312 0.0095 0.0144 0.0232 0.018 0.1341E-2 -0.0223 0.0203 
H=0 2.754 4.8407* 0.3123 0.0315 0.0505 0.2458 0.1845 0.0013 0.3779 2.1907 
 E DISE E E E E E E E E 

Notes: the dependent variable is ROA, w indicates the wage rate, k indicates the price of capital equipment, and r indicates the cost of funding. BROKE indicate the brokerage fee divide by assets, UWRIT 
indicates the underwrite fee divide by assets and DEAL indicates the securities firms income (lose) from equity dealing divide by asset. The null hypothesise H=0 is to test market whether in the long-run 

equilibrium, and used the F-test to test its, E indicates the sample in long-run equilibrium. DISE indicates the sample in disequilibrium. *α=0.1 significant at the 10% level, **α=0.05 significant at the 5 % 

level, ***α=0.01 significant at the 1% level. 
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Table-5. Results of estimate the degree of competition 

 1998 1999 2000 2001 202 2003 2004 2005 2006 1998-06 

ln w  -0.4738 
(-0.536) 

-0.1128 
(-0.4344) 

0.2409 
(0.8822) 

-0.3419 
(-1.439) 

0.7232 
(1.59) 

0.259 
(0.8337) 

0.7399 
(1.955)* 

0.3639 
(1.735)* 

0.3278 
(1.293) 

0.2668 
(2.815)*** 

ln k  -0.3007 
(-1.144) 

0.0464 
(0.528) 

-0.0266 
(-0.1761) 

-0.0109 
(-0.1389) 

-0.0554 
(-0.3603) 

0.0936 
(0.4362) 

0.0649 
(0.3766) 

0.2046 
(2.015)** 

0.1771 
(1.818)* 

0.0578 
(1.461) 

ln r  0.3248 
(1.333) 

0.2037 
(1.662) 

-0.0131 
(-0.0964) 

0.1621 
(2.642)*** 

0.0566 
(0.6357) 

-0.131 
(-0.9304) 

-0.2411 
(-1.29) 

0.1944 
(2.225)** 

0.0274 
(0.3314) 

0.1304 
(3.606)*** 

BROKE 21.287 
(4.75)*** 

9.4094 
(3.633)*** 

8.4501 
(3.563)*** 

10.893 
(3.657)*** 

15.949 
(5.23)*** 

15.466 
(3.437)*** 

13.086 
(3.24)*** 

21.911 
(5.601)*** 

6.8727 
(2.216)** 

13.331 
(17.78)*** 

UWRIT 100.82 
(55.95)*** 

35.315 
(1.723)* 

9.6136 
(0.3817) 

18.576 
(1.134) 

21.086 
(0.7924) 

69.449 
(2.041)** 

-19.534 
(-0.6054) 

5.8785 
(0.2787) 

61.087 
(1.789)* 

16.664 
(2.039)** 

DEAL -0.495 
(-0.0625) 

6.8809 
(4.03)*** 

0.4828 
(0.2468) 

0.0399 
(0.0251) 

6.12 
(1.521) 

3.7121 
(0.9475) 

6.649 
(1.536) 

9.6994 
(3.631)*** 

7.017 
(2.136)** 

3.4646 
(3.856)*** 

2(ln )w  -3.3134 
(-1.183) 

2.3971 
(1.763)* 

-0.1007 
(-0.0998) 

1.5526 
(3.316)*** 

-1.6157 
(-1.729)* 

1.1792 
(0.8377) 

-2.2332 
(-1.488) 

-0.2382 
(-0.3485) 

0.8547 
(1.014) 

0.2328 
(0.8096) 

2(ln )k  0.0408 
(0.1208) 

-0.0623 
(-0.5052) 

-0.2828 
(-0.6851) 

-0.552 
(-2.495)** 

-0.3192 
(-1.176) 

0.5686 
(1.23) 

0.2866 
(1.216) 

0.0943 
(0.8337) 

0.051 
(0.4539) 

-0.1007 
(-1.85)* 

2(ln )r  0.1138 
(0.7773) 

0.1587 
(1.817) 

0.0642 
(0.3428) 

0.0933 
(2.677)*** 

0.0359 
(0.5552) 

-0.2196 
(-1.083) 

-0.3302 
(-1.481) 

0.0165 
(0.0918) 

0.0126 
(0.1916) 

0.0762 
(2.833)*** 

2R  0.7643 0.7802 0.7343 0.9273 0.8737 0.7738 0.6946 0.923 0.8121 0.7032 

H-statistic  -0.4498 0.1374 0.2011 -0.1908 0.7244 0.2218 0.5638 0.7629 0.5324 0.4551 
H=0 0.2235 0.1899 0.3053 0.4362 1.8199 0.298 2.039 6.8429** 2.4179 14.3028*** 

H=1 2.3174 7.4868** 4.8175* 16.9924*** 2.2634 3.6662* 1.22 0.6602 1.8646 20.4994*** 
 M M M M MC M MC PC MC MC 

Notes: the dependent variable is log total revenue divide by total asset (TRTA), all independent variables definition see Table 4. The column H=0 and H=1 are present F-value for null hypotheses. M 

indicates market is monopoly. MC indicates market is monopolist competition, PC indicates market is perfectly competition. *α=0.1 significant at the 10% level, **α=0.05 significant at the 5 % level, 

***α=0.01 significant at the 1% level. 
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Table-6. Results of three stages of degree of competition 

 Period 1 Period 2 Period 3 

 1998-2000 2001-2003 2004-2006 

ln w  0.2904 
(1.399) 

0.0812 
(0.449) 

0.398 
(2.695) 

ln k  -0.0311 
(-0.3355) 

-0.0062 
(-0.0705) 

0.165 
(2.398) 

ln r  0.1439 
(1.471) 

0.1255 
(2.544) 

0.0888 
(1.498) 

BROKE 12.584 
(7.175) 

14.291 
(7.625) 

13.754 
(8.206) 

UWRIT 16.126 
(0.9812) 

10.344 
(0.7171) 

9.2913 
(0.5864) 

DEAL 1.9717 
(1.125) 

4.0404 
(2.68) 

6.353 
(3.268) 

2(ln )w  
0.5571 
(0.6318) 

0.6642 
(1.689) 

-0.5355 
(-0.9562) 

2(ln )k  
-0.0475 
(-0.3366) 

-0.2943 
(-1.826) 

0.0364 
(0.452) 

2(ln )r  
0.1101 
(1.528) 

0.0715 
(2.106) 

0.0172 
(0.2935) 

2R  
0.5581 0.6714 0.7011 

H-statistic  0.4033 0.2006 0.6518 

H=0 2.3492 0.7173 10.677*** 

H=1 5.1442** 11.3879*** 3.0457* 
 M M MC 

Notes: the dependent variable is total revenue divide by total asset (TRTA), *α=0.1 significant at the 10% level, **α=0.05 significant at the 5 % 

level, ***α=0.01 significant at the 1% level. 

 

4.4. Results of Dynamic Degree of Competition: A Dummy Model 

In this section, we focus on whether the degree of competition has changed across break points separating 

years. Following Gelos and Roldos (2004) this test is implemented by dividing the period 1998 to 2006 into two 

sub-periods and interacting the input price variables with a dummy variable that takes the value one in the second 

sub-period. If the interaction term yields a significant estimate, it indicates a structural break in the statistical 

relationship between input price and the revenues variable. We use a time dummy model to test for a structural 

change in the degree of competition; this model may help us to confirm whether the competitive condition has 

improved. We choose 2001 as the year marking the structural break. Since 2001, the government implemented its 

first financial reform, mainly to improve the financial strength of banks; in addition, there have been many 

important financial policy developments regarding the future operations of financial institutions, i.e., a merger act, a 

financial holding company act, and a financial institution restructuring act. We also choose 2004 as the year 

marking the structural break, because the former result shows a higher degree of competition for period 3 than for 

prior periods. The empirical function of testing for structural change is as below: 

ln itTRTA 0 1 0 2 0 3 0 4 1 5 1ln * ln * ln * ln * ln *it it it it itb b w D b k D b r D b w D b k D       

6 1 7 8 9ln *it it it it itb r D b BROKE bUWRIT b DEAL u              (10) 

earlyH 1 2 3b b b   ； lateH = 4 5 6b b b  , 

where 0D  is a dummy variable, which equals one if the study period is before 2001 (2004), and zero otherwise. 1D  

is a dummy variable, which equals one if the study period is after 2002, and zero otherwise. The null hypothesis 

late earlyH H =0, if the null hypothesis is not rejected, indicating that there has been no change of competitive 

condition. 
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As can be seen Table 7, the results do reject null hypothesis
ROAH =0 with Models A and B, indicating that the 

samples are in long-run equilibrium. The value of 
late earlyH H is 1.2262 with Model A , the value of 

late earlyH H is 0.5219 with Model B, and the F-value is 0.5219 and 0.7736E-3,respectivity. Thus, we are unable to 

reject the null hypothesis of no change in the H-statistic. Unfortunately, this implies that the securities firms’ 

competitive condition is not being improved and that the government’s adoption a series of financial reform policies 

do not significantly affect industry competition.Tsutsui and Kamesaka (2005) find that deregulation of brokerage 

fees in the late 1990s did have a strong impact on competition and that brokerage commission rates continue to be 

very competitive, implying that the securities firms still face a fragmented brokerage market and heightened price 

competition in the online trading realm.9 Thus, the notion that the deregulation of brokerage fees might have been 

improving the competitive condition is considered. However, it is likely that, as Tsutsui and Kamesaka (2005) have 

stated, policy measures do not always have a strong impact on competition. The financial reform policies are not a 

strong influence on competition, but the H-statistic increases from 0.2621 to 1.4883 with model A, and the model B 

has a similar result (from 0.2762 to 0.7981); the results thus imply that the degree of competition might be 

improved. However, we do not have strong evidence for this scenario. 

 
Table-7. Results of change of degrees of competition 

 Dependent variable=ROA 

 Model A Model B 

ln w * 0D  0.2753 
(2.159)** 

0.2603 
(2.263)** 

ln k * 0D  -0.0538 
(-0.9443) 

-0.0216 
(-0.4457) 

ln r * 0D  0.0405 
(1.168) 

0.0375 
(1.283) 

ln w * 1D  -1.9168 
(-2.254)** 

-1.752 
(-1.628) 

ln k * 1D  -0.4973 
(-0.0331) 

-1.9816 
(-0.0998) 

ln r * 1D  3.9025 
(2.211)** 

4.5317 
(2.185)** 

BROKE 12.781 
(16.09)*** 

12.977 
(16.3)*** 

UWRIT 24.266 
(2.417)** 

24.099 
(2.63)** 

DEAL 1.8366 
(1.714)* 

2.4903 
(2.512)** 

2R  0.6965 0.686 

earlyH  0.2621 0.2762 

lateH  1.4883 0.7981 

H=0 0.0075 0.7736E-3 
 No Change No Change 

Notes: Model A break point at 2004, Model B break point at 2001, using the dependent variable is ROA to test whether the sample in the long-

run equilibrium, the results show not reject null hypothesis ROAH =0 in two models, the F-value are 0.8843 and 0.7826,respectivity. Thus, our 

estimated samples are in long-run equilibrium *α=0.1 significant at the 10% level, **α=0.05 significant at the 5 % level, ***α=0.01 significant at 
the 1% level. 

 

                                                             
9 The government has limited the brokerage commission rates from zero to 0.1425%, but securities firms often will give a discount rate that ranges from 30% to 35% 

for customers. 
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5. CONCLUDING REMARKS 

The purpose of this study was to investigate securities firms’ market structure and contestability in Taiwan. 

We find that the SCP and ESX are not supported and that the RMP and ESS are supported. The results show that 

the RMP and ESS hypotheses are supported, but, compared with each coefficient in regression (1), this suggests 

that the RMP hypothesis has stronger supporting evidence than does the ESS hypothesis. This study finds that 

market share may not have a significant impact on firms’ efficiency but may significantly impact profitability. Under 

the lower degree of competition, firms have a higher profit despite not achieving high efficiency because they are 

facing fewer competitive rivals within their markets. Even through many changes and financial reforms were made 

for securities firms in Taiwan during the period of analysis, competitive conditions did not change significantly over 

the period from 1998-2006. The securities industry is still in a lower level of competition. 

This is the first study to integrate structural and non-structural approaches to evaluate competitive conditions 

in securities firms. We find that results of structural and non-structural approaches are compatible. The results 

show that market share may not significantly impact firms’ efficiency but does influence profitability. This implies 

that their excessive rent as a result of market structure signals an imperfect market. The evaluation of competitive 

conditions showed that securities firms were not in perfect competition, so excessive rent may exist in securities 

firms, offering these firms little incentive to improve their efficiency. 
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