
Chapter 5 Research Method 

5.1 Sample Selection 

All data used in the research were obtained from the Taiwan Insurance Institute (TII). 

This paper examines the concentration of industry by lines of business and by 

industry level for the time period 2000 to 2006. Direct written premiums are used for 

estimation of concentration. These statistics contains the figures at company level, by 

lines of business, domestic and foreign. The lines of business8 are divided into 5 

categories containing 11 types of insurance. Fire insurance is accounted as 

aggregation of all types of fire insurance, because the insurance data of each type at 

company level are not available. Insurance lines used in this paper are defined as 

follows: 

Table 6  Definition of Lines of Insurance 

Line of Insurance Type of Insurance 
Fire   
Marine marine cargo, marine hull, and fishing vessel 
Automobile  voluntary, and compulsory liability 
Aviation   
Other property & 
casualty 

engineering, liability, bonding &credit, others, and accident9 

Analysis of relationships between market structure and performance is conducted for 

the time period 2000 to 2006. Insurer performance is measured by underwriting profit. 

Market structure, i.e. concentration or market share, are calculated using direct written 

premiums. Data for the variables used in regression model were obtained from annual 

statements published by TII. From those potential samples, insurers that no longer 

                                                 
8 The definition of line of insurance is compiled from “Non-Life Insurance Review” which published 

by TII. Non-Life insurance is divided into five categories, totally has eleven types of insurance. 
9 The accident insurance was reported in non-life financial report since 2005. 



stay in business in 2006 were deleted from this analysis.10 Potential samples in 2007 

are also excluded because the financial statements provided by TII are not currently 

available.  

Table 7  Selection of Sample Insurers 

Insurer Listed/Traded Note 
 Taiwan Fire Listed  
 The First Listed  
 Union Listed  
 Shin Kong Listed  
 Chung Kuo Publicly traded  
 Fubon Publicly traded  

 Taian Publicly traded  

 South China Publicly traded  

 Cathay Century Publicly traded  

 Walsun Publicly traded 
 Stop publicly traded on 
 Nov. 29, 2006 

 Ming Tai Publicly traded 
 Stop publicly traded on 
 Mar. 26, 2008 

 Central Publicly traded 
 Stop publicly traded on 
 Apr. 10, 2007 

 Zurich Not publicly traded  

 Tokyo Marine Newa Not publicly traded  

Domestic 

 Dragon Not publicly traded  
 AIU Not publicly traded  
 North America Not publicly traded  
 Federal Not publicly traded  
 Asia Not publicly traded  
 Mitsui Sumitomo Not publicly traded  
 Cardif Not publicly traded  

Foreign 

 United Guaranty Not publicly traded  
Source: edited by author 

                                                 
10 China Mariners’, KuoHua, Allianz President, Hartford, General Accident, Royal & SunAlliance, 

AXA, and CGU are excluded from the sample list. 



5.2 Concentration Measurement 

Concentration serves as an important index in observing the industrial market 

structure (Scherer and Ross 1990). Studies of businesses concentration have 

traditionally focused on two alternative levels: aggregate concentration and market 

concentration (Clarke and Davies 1983). Aggregate concentration is concerned with 

the dominance of macro-economy market by the largest firms. Market concentration, 

on the other hand, is concerned with the extent to which the individual market is 

dominated by the leading firms.  

The measures of concentration have two types according to Tschoegl (1982): static 

measures and dynamic measures. Static measures include the Herfindahl index, 

Entropy index or concentration ratio etc. Dynamic measures, on the other hand, 

reflect the change in firm size over time. One example is the market share instability 

index developed by Hymer and Pashigian (1962). Other dynamic measures are 

derived from a standard stochastic growth model which takes into account any first 

order serial correlation in growth rates (Chesher 1979). 

A general expression of concentration is: 
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Where mi is the market share of the ith firm in the total amount, N is the number of 

firms in the market and h(mi) is a nonnegative weight function attributed to the ith 

share according to Jacquemin and Kumps (1971). The measure of concentration will 

differ depending on the selection of weighting system. In this paper we take mi as the 

proportional share of direct written premiums written by ith insurer. 



The Herfindahl index is defined as the sum of squares of all shares given a weight 

equal to its share: 
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The Herfindahl index is developed by Hirschman (1945) and Hirfindahl (1950). It is 

widely applied in economic research (Clarke and Davies 1983). As Hall and Tideman 

(1967) point out, the Herfindahl index has met all the six concentration properties 

which they set forth. 11  We use the Herfindahl index to evaluate the degree of 

concentration in this paper. 

The Theil’s entropy index is defined as (Theil 1967): 

1 1

1log log
= =

= = −∑ ∑
N N

i i i
i ii

E m m m
m

                   (3) 

When one firm holds all shares, entropy is at a minimum and concentration at a 

maximum. When all firms have an equal share, entropy is at a maximum and 

concentration at a minimum. Therefore, 0 log≤ ≤E N .12 Consequently, a decrease in 

entropy corresponds to an increase in concentration. 

The Kowka’s dominance index emphasizes the gaps between successive firms when 

they are ranked by size (Kowka 1977): 
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Where mi is ordered from the largest to the smallest, i.e., 1+≥i im m . If one firm 

controls all shares, then the dominance index equals to 1. 

                                                 
11 Fisher (1967) has set the criteria for index numbers. Hall and Tideman (1967) reveal six properties 

that the measures of concentration ought to have.  
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The instability index is given by (Hymer and Pashigian 1962): 
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Where mi,t and mi,t-1 are the market share of ith firm at time t and time t－1 

respectively. The instability index calculates the changes in share within a certain time 

period and sums the absolute value of these changes. A greater turbulence of the 

market over the given time period induces a higher value for the index. 

To test the hypothesis of equality of the Herfindahl index by lines of insurance, the 

analysis of variance (ANOVA) is appropriate for statistical testing. The total variance 

and the square of the coefficient of variation of the mi’s are defined respectively: 
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The total variance can be decomposed into a between groups sum of squares and a 

within groups sum of squares.13  

It is also useful to test the equality of variances by F-test in which the test statistic has 

an F-distribution if the null hypothesis is true. 

                                                 
13 Scheffé (1959) shows the components of the variance, i.e., 2 2 2= +S S Stot b w . The between groups sum of 

squares is defined as: 2 2( )= −∑ ⋅S J y yb i i
i

, . . 1= −d f I . And the within groups sum of squares is defined as: 

2 2( )= −∑∑ ⋅S y yw ij i
i j

, . . = −d f n I . 



5.3 Regression Model  

This paper analyzes the relationship between market structure and firm performance. 

Insurer performance is estimated by underwriting profits, and market structure is 

represented by concentration and market share. Effects of efficiency are also 

incorporated in the discussion by using proxy measures of efficiency variables. The 

idea that incorporates concentration, market share, and efficiency in the model is 

basically estimated upon Choi and Weiss (2005) model, but with some adjustments. 

The hypotheses tested in the paper are: SCP and RMP hypothesis. SCP hypothesis is 

measured by industry concentration, and RMP hypothesis is measured by insurer 

market share. In order to observe the effects of efficiency, expense ratio and revenue 

earned to direct written premiums ratio, are adopted being the proxy variable for cost 

and revenue efficiency. The equation is estimated as: 
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Where i refers to insurer i, and t is time t, and εi,t is error term for insurer i at time t. 

Group and agent dummies are the control variables for insurer i at time t. 

Underwriting profit is the dependent variable in the regression model. It is expressed 

as the underwriting profit margins of insurer. A form of combined ratio is used to 

assess an insurer’s underwriting profit. Combined ratio equals retained expense ratio 

plus retained loss ratio. Insurers earn profits when the combined ratio is less than one, 

which means revenues from issuing policies is enough to pay for operating costs. 

Underwriting profit is organized as: 



1
Net Loss Retained Expensesi, t i, tUnderwriting Profiti, t Retained Premiums Earned Retained Premiumsi, t i, t

= − − 14 (8) 

Concentration is consistent with illustrations in previous section. The Herfindahl 

index, defined as the sum of the squared market share for direct written premiums of 

each insurer, is used to measure market concentration. It is defined as: 
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Market share is defined as the proportion of total direct written premiums that 

insurers accounted for. It is expressed as: 
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Rationale for efficiency is that efficient firms operate with lower costs or generate 

more revenues.15 Therefore, we expect that firms with lower expense ratio are 

considered more cost efficient, and firms with higher revenue income are considered 

more revenue efficient. Thus, in this paper key performance indices are used as proxy 

for cost and revenue efficiency.  

Expense ratio and revenue earned ratio are used as proxy for efficiency variables. 

Components are described as follows: 
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= 16 

                                                 
14 Retained Premiums Earnedi,t＝Retained Premiums ＋Unearned Premiums Reservesi,t－1 

－Unearned Premiums Reservei,t 
15 Efficiency variables are important in explaining relationship between market structure and 

performance claimed by Choi and Weiss (2005). Their model examines cost and revenue efficiency 
using stochastic frontier analysis. 

16 Expensesi,t＝Commission Expensesi,t＋Operating Expensesi,t＋Other Expensesi,t 
＋Depreciation and Amortizationi,t 



and 
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Retained Premiums Earned Net Loss Investment Income
Revenue Earned ratio

Direct Written Premiums
− +

= 17 

In addition to variables introduced above, factors as dummy variables are also used to 

control for differences in distribution systems, and group affiliation. Insurers can write 

insurance through independent agents/brokers or directing writing. The independent 

agents cost insurers more than through direct writing (Berger et al. 1997). Some 

insurers that operate under financial holding groups have the access to write policies 

via affiliated insurance agency which operate under the same financial holding group. 

Hence the agent dummy variable equals to one if an affiliated agent is used and zero 

otherwise. Lastly, group dummy indicates whether an insurer is a member of financial 

holding group, with value of one denoting group membership.  

The regression model tests SCP and RMP hypothesis. The SCP hypothesis suggests a 

positive relationship between concentration and performance. The RMP hypothesis 

states that market share should also reflect market power. Under RMP hypothesis, 

positive coefficients for market share are expected. The efficient structure paradigm 

also incorporated in the study. It asserts that efficient firms would be able to earn 

higher profits than competitors. Thus, negative sings for expense ratio and positive 

signs for revenue earned ratio would be expected. 

                                                 
17 Investment Incomei,t＝Interest Incomei,t＋Gain of Investmenti,t＋Other Operating Incomei,t 

－Other Expensesi,t 



 
 

Table 8  Statement of Regression Variables 
Variable Definition Rationale 

Dependent 
variable 

Underwriting 
profit 

1－Retained loss ratio－Retained expense ratio Measurement of profitability 

Concentration 
Herfindahl index＝sum of squared market shares in insurance 
industry 

To test SCP hypothesis 

Market share 
Ratio of insurer’s direct written premiums to total direct written 
premiums  

To test RMP hypothesis 

Expense ratio Ratio of expense to premium income To test influence of cost upon profit 

Independent 
variable 

Revenue earned 
Ratio of revenue earned to direct written premiums 
Revenue earned＝Retained premium earned－Net loss 

＋Investment income 
To test influence of revenue upon profit 

Group dummy 
Dummy variable, equal to 1 if an insurer is a member of financial 
holding group 

To control for differences in distribution  
system Control 

variable 
Agent dummy Dummy variable, equal to 1 if affiliate agency is used 

To control for differences in distribution 
system 

 


