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ABSTRACT 

The first part of the dissertation investigates cost experience in the US life and 

health insurance industry over the period 1998-2012. We generally test the difference in 

expenses among different distribution systems, which mainly consists of independent 

agency, broker, career agency, exclusive agency, and direct writing. We check to see if 

cost, revenue and profit efficiency differences are associated with different distribution 

methods. Cost, revenue, and profit efficiencies are estimated by Data Envelopment 

Analysis (DEA). Unlike the results in the property and liability insurance industry, the 

cost difference is insignificant among distribution systems. Results on cost efficiency and 

revenue efficiency support the market imperfection hypothesis, which says that the 

market imperfections such as entry barriers, price regulation, or search costs cause the 

coexistence of different distribution systems.   

The second part of the dissertation examines the relationship between mergers 

and acquisitions (M&As), and underwriting cycles in the P-L insurance industry. In a soft 

market, capital is relatively high. This leads to an increase in the number of M&A 

transactions and the probability that managers conduct non-value-increasing M&As. We 

test this proposition by analyzing the associations between volumes of M&A deals, and 

returns associated with M&As and underwriting cycle. The results show that the numbers 

of M&As are negatively related with the premium rate changes and positively related 

with changes in the combined ratio. We also find that the cumulative abnormal returns 

around the announcement date of M&As are smaller for the shareholders of insurer 

acquirers in a soft market. Even more, we find that the market reaction of M&As is less 

sensitive to agency problems in a hard market than in a soft market.  
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Coexistence of Alternative Distribution Channels:  
An Empirical Study of the US Life Insurance Market 

 

CHAPTER 1 

INTRODUCTION 

Life insurance contracts can be complex products that combine insurance and 

investment elements. Because of their complexity, it may be difficult for consumers to 

understand what is offered and what is at risk. Insurance intermediaries can provide 

professional advice to customers who need help in selecting the best product given their 

needs of consumers. The life insurance industry is characteristized by firms that differ by 

choice of distribution system. The most dominant distribution channels in the US are 

independent agency/brokerage and direct-writing /exclusive agency. 

Differences among distribution channels have been well researched in the property 

and liability (P-L) insurance industry. Many researchers (Joskow (1973); Cummins and 

VanDerhei (1979); Callahan (1990); Hammes (1990); Nicosia (1990); Barrese and Nelson 

(1992)) found that exclusive agents enjoy some cost advantages compared to independent 

agents. Many articles exist to explain the persistent coexistence of distribution systems 

with differing efficiency (Berger, Cummins and Weiss, 1997; Ward, 2002; Klumpes, 2004). 

Although distribution systems have been discussed frequently in the P-L insurance industry, 

little research about distribution systems exists in the life insurance industry.  

Cummins and Doherty (2006) discuss the situation of independent agents and 

brokers in the P-L insurance market in detail. In 2004, independent agents or brokers 

controlled 68% of commercial lines and 32% of the personal lines in P-L business. 

According to data provided by Best’s Key Rating Guide the Life and Health Insurance 
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Edition, independent agents are found to be more widely used in the U.S. life insurance 

industry than in the P-L insurance industry. The market shares of independent agents or 

brokers in the life insurance industry were around 80% in the year 1998.1 Although this 

percentage dropped in recent years, independent agency insurers still wrote 68% of 

premiums in the entire life insurance market in 2012.  

Hilliard, Regan, and Tennyson (2013) summarized some direct writer data in the 

P-L insurance industry. Direct insurers have 26.63% market shares in personal lines and 

5.92% in commercial lines in 2010. Using the information from Best’s Key Rating Guide of the 

Life and Health Edition and the annual statement of National Association of Insurance 

Commissioners (NAIC), we found that the percentage of direct writers or exclusive agency 

insurers in the market was around 10% in 1998, and increased to 16% in 2012 in the life 

insurance industry.2 

Besides the difference in marketing data, we found that insurers in the life insurance 

industry were more concentrated in product lines than the P-L insurance industry. For 

example, many insurance companies do not underwrite group annuities. Banks and 

financial institutions are involved in distributing insurance products in the life insurance 

industry: life insurers began to market life insurance and annuities through banks and 

financial planner or advisers in the 1990s; a large number of variable annuities are sold by 

stockholders. Moreover, in life insurance there are no differences regarding ownership of 

policy renewals, with the insurance company typically retaining ownership rights under all 

systems (Baranoff and Sager, 2003). The differences between the P-L insurance industry 

                                                           
1 The percentage shows the market shares of total premium and annuity considerations.  
2 The distribution system data are obtained from Best’s Key Rating Guide of the Life and Health Edition. The 
percentage shows the market shares of total premium and annuity considerations. Data on premium and 
annuity considerations are from NAIC.  
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and the life insurance industry prevent the P-L insurance literature from being used to 

represent the life insurance industry. 

The purpose of this paper is to investigate cost experience among distribution 

systems in the life insurance industry. Furthermore, we will analyze existing hypotheses 

for the coexistence of those distribution systems. Two primary hypotheses have been 

advanced to explain the coexistence phenomenon: the market imperfections hypothesis and 

the product quality hypothesis. According to the market imperfection hypothesis, costly 

distribution systems survive because of market imperfections, such as price regulation, 

slow diffusion of information, or search costs. The product quality hypothesis implies that 

higher costs of independent agency insurers represent expense associated with producing 

higher product quality or greater service intensity, such as providing additional customer 

assistance with claims settlement, offering a greater variety of product choices, or reducing 

policyholder search costs.  

To test the difference in cost among distribution systems, we compared the expense 

ratios of different distribution channels by using panel data regression. We find that unlike 

the P-L insurance industry, most of the agent-based insurers are equally cost efficient and 

effective as direct writing insurers. However, general agency insurers are shown to have a 

higher expense ratio than direct writing insurers. Insurers distributing through banks and 

reinsurer insurers are found to have a lower expense ratio on average than direct writing 

insurers.  Due to the limited information present in expense ratios, we also calculate cost 

efficiency to see if cost efficiency varies systematically with different distribution systems. 

General agency and managing general agency insurers are shown to have lower cost 

efficiency than direct writers.  
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We analyze cost efficiency, revenue efficiency and profit efficiency to find out the 

appropriate explanation for the higher costs in general agency and managing general 

agency insurers. The insignificant revenue efficiency difference supports the market 

imperfection hypothesis, which is different from the results in most P-L insurance literature. 

Last but not least we examine how an insurer’s characteristics relate to choice of 

distribution systems by applying logit and multinomial logit models. We find the 

relationship between organizational form and distribution system in the life insurance 

industry is different from that in the P-L insurance industry.  Stock firms don’t have a larger 

probability to distribute via independent agents. Other firm characteristic results are similar 

to those in the P-L literature.  

The paper proceeds as follows: in Section 2, we briefly describe types of 

distribution systems in the life insurance industry.  Section 3 summarizes previous 

literature. In Section 4, we lay out the basic hypothesis for the current study. Methodologies 

and the procedures to estimate efficiency are discussed in Section 5, and database 

information is provided in Section 6. Section 7 presents the results of the methodology 

defined in Section 5 and Section 8 concludes. 

Distribution Systems in the Life Insurance Industry 

Distribution systems in the insurance industry fall into two general groups: Agent-

based and Direct-based. Independent agents, brokers, general agents, managing general 

agents, career agents, other agents and banks are agent-based systems. On the other hand, 

internet, exclusive agents, direct responses/direct writers, affinity group marketing, 

worksite marketing and other directs are considered as direct-based systems. 

Independent agents and brokers are the most prevalent agent-based distribution 
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channels in the life insurance industry. Independent agents, also known as “producers,” 

represent a number of insurance companies and are supposed to sell the products that most 

appropriately meet the needs of their clients. Brokers work similarly to independent agents, 

selling, soliciting, and negotiating insurance on behalf of the client for a fee. The major 

difference between independent agents and brokers is that brokers usually represent the 

insured rather than an insurer. The literature in the P-L insurance industry normally 

combines these two types of distribution systems. 

Career Agents represent only one company and sell only its policies. Insurance 

companies using career agents will recruit, finance, and train agents to represent them. This 

distribution system exists in a form of house office and is headed by an agency manager, 

who is a company employee and paid by salary. The compensation is an annual salary 

based on an incentive compensation formula applied to the previous year’s agency 

production. These characteristics are very similar to those of exclusive agents. Exclusive 

agency insurers often treat new agents as employees during a specified training period. 

Although there are some commission rates for exclusive agents, they tend to be 

compensated at least partially by salary and many are compensated wholly by salary and 

bonus schemes. These two types of distribution system are both commonly utilized by the 

largest companies. 

General agency is a distribution system lying between independent agents and 

exclusive agents. Most general agencies are headed by individuals referred to as general 

agents (GAs) who are appointed by insurance companies and have a status akin to that of 

independent agents. In general agency contracts, expense allowances are paid to cover such 

items as rent, clerical help, travel, postage, and telephone. Insurers agree to pay the general 
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agency a stipulated commission on the first year’s premiums plus a renewal commission 

on subsequent years’ premiums. The general agent might pay his or her agents all of the 

agency’s first year’s commission plus a renewal commission somewhat smaller than the 

one he or she received from the company. The difference between what the general agent 

received from the company and the amount paid to agents is known as an override or an 

overriding commission. In the pure general agency contract, the insurers have no control 

over the appointment of agents by the general agent. 

Managing general agents work similarly as general agents. Managing general 

agents act as a “fronting” system for insurers, allowing filings to be made and proof of 

insurance to be given in each other’s jurisdictions.  They typically specialize in single 

products, such as universal life or disability income, or they are used to expand the 

geographic market of insurers. Their commission schedule has elements of a general agent 

contract. As technology has evolved, many insurance carriers have stopped using managing 

general agents. 

Distributing insurance through banks integrates banking and insurance so as to 

provide insurance services to the bank’s customer base. The products sold through banks 

are simple products, products that are bundled with existing bank offers, or integrated 

financial products geared towards life cycles. Bank insurance sales are high in countries 

where the products tend to be relatively simple. The closer interaction with clients, good 

customer relationships, and extensive use of technology should make this distribution 

system more cost effective than other agent based distribution systems. 

There are some other direct-based marketing strategies that are not as widely known 

about. Affinity group marketing is a kind of partnership formed by multiple insurers to 
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attract customers. Insurers in an affinity group have a common target customer that would 

be interested in different products offerings among all the partners. Worksite marketing 

distributes insurance product in the work place. This distribution channel focuses on 

employees who purchase the voluntary insurance. Marketing of these products is jointly 

facilitated by the insurers and employers at no obligation and no cost to the employer. 

Premiums are usually paid through salary deduction. Affinity group and working site 

marketing differ from the traditional group insurance programs in that customers pay their 

own premiums and insurers use individual underwriting. They should be lower cost due to 

administrative and marketing cost savings and cost sharing. 
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CHAPTER 2 

LITERATURE REVIEW 

A large academic literature compares the relative efficiency or optimal choice of 

insurance distribution systems. A majority of these studies were undertaken in the P-L 

insurance industry. Joskow (1973) is the first one to study cost experience by types of 

distribution channels and argues that the American independent agency system is an 

extremely inefficient sales technique compared to the alternatives of direct writing and the 

use of exclusive agents. He examines the underwriting expense ratio and finds that 

independent agency insurers have significantly higher expense ratios. Cummins and 

VanDerhei (1979) use total expense to test the difference between independent agents and 

direct writers. Although they obtain similar results to Joskow (1973), the cost differentials 

using total expenses were smaller than those using underwriting expenses alone. Barrese 

and Nelson (1992) extend the study again through 1990, and the existence of a cost 

difference is reaffirmed. Regan (1999) tests the cost advantages of direct writers across 

lines and finds that direct writers’ expense ratios are significantly lower than those of 

independent agency firms in homeowners and multi-peril insurance, but not personal 

automobile liability, personal automobile physical damage, workers compensation, and 

general liability insurance.  

To explain insurers’ choice of distribution systems in light of the coexistence of 

different systems, there are two primary hypotheses: the market imperfection hypothesis 

and the product quality hypothesis. The market imperfection hypothesis states that 

information asymmetry, regulation or market entry barriers result in product prices that are 

higher than the costs for the least cost producers. For example, Joskow (1973) proposes 
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that higher barrier to entry for new firms might be a reason for the differences in expense 

ratios. However, during the period 1960-1971 a total of 336 new companies entered into 

the P-L insurance industry contrary to his initial proposition. Then he hypothesizes that 

cooperative pricing and prior approval rate regulation result in a substantial margin 

between prices and costs. Weiss (1990) demonstrates that regulation has produced rates in 

excess of competitive levels, which supported Joskow’s second hypothesis. Dahlby and 

West (1986) and Berger, Kleindorfer and Kunreuther (1989) suggest that high search costs 

and information asymmetries are attributed to a slow diffusion of information in the 

insurance market to prevent inefficient firms from being driven out of business. 

The product quality hypothesis states that the higher costs of independent agency 

insurers are associated with the higher quality of service provided by independent agents. 

Etgar (1976) shows that independent agents are associated with more generous claims 

settlements. Kim, Mayers, and Smith (1996) suggest that the alternative distribution 

systems are efficient mechanisms for controlling contracting problems among 

policyholders, and insurers. Empirically, they find independent agency insurers write more 

business than exclusive agency insurers in Lloyds, closely-held stocks, and widely-held 

stocks to control insurer-policyholder conflictions in the P-L insurance industry. Posey and 

Tennyson (1996) argue that firms with low costs of production select the direct writing 

system, and those with higher production costs use independent agency; also customers 

with low search costs choose direct writing insurers, and those with search costs above a 

threshold will prefer independent agent insurers. The empirical results consistently reveal 

that direct writers have lower average costs and lower average prices in each of the 

insurance lines studies. Regan (1997) shows that there are at least two advantages of 
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independent agents when an insurer’s exposure to environmental uncertainty is high: 

diversifying risk across insurers and getting some residual profits from making right 

placement decisions via contingent commissions. 

Berger, Cummins, and Weiss (1997) use frontier efficiency analysis to examine 

differences in both cost and profit efficiency across P-L insurance distribution systems. 

Consistent with expense ratio studies, they found that the independent agency insurers are 

significantly cost inefficient compared to direct writers. However, differences in profit 

efficiency across these two distribution systems are found to be much smaller than the 

difference in the cost efficiency. Their results based on efficiency scores support the 

product quality hypothesis. 

While distribution systems in the P-L insurance industry have been well studied by 

previous papers, rigorous research on this topic in the life insurance industry has been 

limited. Baranoff and Sager (2003) examine the impact of life insurer’s fundamental 

business strategies on choices of capital structure, asset risk, organizational form, and 

distribution system simultaneously. They find that a focus on annuities is associated with 

a low capital-to-asset ratio, low asset risk, and use of a broker distribution system; a focus 

on group health business is associated with the brokerage distribution system and a high 

capital to asset ratio. 

Recent work examining the European life industry also gives us some insights. 

Ward (2002) studied the cost of direct writing and independent agency distribution in the 

UK life insurance sector over the period 1990-1997. The use of independent agency 

distribution increases costs, but the cost inefficiency is offset by associated increases in 

revenue and profits. This provides some support for Berger, Cummins, and Weiss (1997). 
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Ward (2003) provides evidence that independent agency insurers pay lower dividends to 

shareholders and have lower managerial expenses.  

Klumpes (2004) also utilizes the empirical framework developed by Berger, 

Cummins, and Weiss (1997) to examine the distribution system in the UK life insurance 

industry. His results are different from Berger, Cummins, and Weiss (1997) and Ward 

(2002). The independent financial adviser (IFA) firms are less cost and profit efficient than 

the company representative (CR) firms.  These results support the market imperfection 

hypothesis. 

The different time period applied in the two papers might cause the difference in 

results. In 1997, the Financial Services Authority was established to overhaul the existing 

system for regulating UK life insurance firms. Klumpes (2004) studies the period from 

1994 to 1999. The study of Ward (2002) ends at 1997, which does not capture the effect of 

establishment of the Financial Service Authority on firm’s performance.   

Trigo-Gamarra and Growitsch (2010) analyze the performance of single and multi-

channel distribution firms in the German life insurance industry. They compare direct 

writers and independent agency insurers with multi-channel insurers. In their study, direct 

writers are found to have lower cost efficiency than multi-channel insurers; independent 

agency insurers are not shown to have significantly higher profit efficiency levels than 

multi-channel insurers.  

Fiordelisi and Ricci (2010) analyze a sample of insurance firms in the Italian market 

for the years 2005 and 2006. They find that bancassurance companies are significantly 

more cost-efficient than independent companies, but they are not more profit-efficient. The 

results might be due to the fact that bancassurance firms specialized in low margin products.   
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In summary, researches in the P-L insurance industry keep confirming that there is 

a cost difference between independent agency insurers and direct-based insurers (direct 

writing/ exclusive agents). Theories explaining the coexistence of alternative distribution 

systems in the long run period are classified into two groups: the market imperfection 

hypothesis and the product quality hypothesis. Results in the P-L insurance industry 

support the product quality hypothesis. However, findings in the Europe in the life 

insurance industry are contradictory. Some studies support the market imperfection 

hypothesis while others support the product quality hypothesis. Different data periods 

applied in these studies may be one of the reasons for the contradiction.  
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CHAPTER 3 

HYPOTHESES 

3.1 Cost Experience 

Joskow (1973), Cummins and VanDerhei (1979) and further literature find that 

independent agency insurers have higher expense ratios than direct writers or exclusive 

agency insurers in the P-L insurance industry. From the view of commissions, it’s possible 

that independent agents extract revenue from insurance companies for their own benefit in 

the form of higher commissions. Therefore we expect the costs of independent agency 

insurers to be higher than direct writers.  

Hypothesis 1a: Independent agency is relatively more expensive and cost 

inefficient than   direct writing.  

However, the intense competition for life productions has caused the total 

compensation package typically made to independent agents and brokers to be the same as 

for exclusive agents or career agents. It will be not surprising if the difference in costs 

between independent agency insurers and directing writing insurers is found to be small.  

Career agents and exclusive agents are compensated and operate in very similar 

ways so that the difference between career agency insurers and exclusive agency insurers 

should be very small. Hilliard, Regan, and Tennyson (2013) classify career agents and 

exclusive agents in one group when they summarized the market data in the life insurance 

industry. We expect the two groups of insurers to have no difference in cost experiences. 

Hypothesis 1b:  Distribution through career agents should be just as cost effective 

and efficient as distribution through exclusive agents. 

General agents and managing general agents usually require overriding 
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commission payments, which might increase the cost burden of insurers using these 

marketing strategies. As there is an override commission charge, the general agency 

insurers and managing general agency insurers are thought to be more costly than direct 

writers.  

Hypothesis 1c: The general agency and managing general agency distribution 

system are more expensive and cost inefficient than independent agency and direct 

writing.  

3.2 The Market Imperfection Hypothesis and the Product Quality Hypothesis 

To explain the coexistence of distribution systems with different cost experience in 

the market, Berger, Cummins, and Weiss (1997) summarize two hypotheses: the market 

imperfection hypothesis and the product quality hypothesis. In this paper, we use a similar 

idea to test which hypothesis will be supported in the life insurance industry.   

According to the market imperfection hypothesis, cost inefficient distribution 

systems survive because of the existence of market imperfection, such as price regulation, 

slow diffusion of information, or search costs. Under the market imperfection hypothesis, 

the cost inefficient firms earn risk-adjusted profits closer to normal levels which is needed 

to survive in the market, and the cost efficient firms are expected to earn supernormal risk-

adjusted profits. If we use efficiency to test the hypothesis, we expect that the cost-

inefficient firms charge the same price as cost efficient firms and they will earn similar 

revenue efficiency. The product quality hypothesis implies that higher costs of independent 

agency insurers represent expense associated with producing higher product quality or 

greater service intensity, such as providing additional assistance with claims settlement, 

reducing policyholder search costs, or monitoring insurers’ financial condition. Under the 
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product quality hypothesis, all firms will earn normal risk adjusted profits. In terms of 

efficiency, we expect cost inefficient insurers to charge a higher price and gain larger 

revenue efficiency. Therefore insurers will gain similar risk-adjusted profits.  

Berger, Cummins, and Weiss (1997) supports the product quality hypothesis in the 

P-L insurance industry by finding large cost efficiency differences and small profit 

efficiency differences between independent agency insurers and direct writing insurers. 

Ward (2002) finds similar results for the UK life insurance industry: cost inefficiency is 

offset by associated increases in revenue and profits. Contrary to Berger, Cummins, and 

Weiss (1997) and Ward (2002), Klumpes’s (2004) results support the market imperfection 

hypothesis.  

We believe that either the market imperfection hypothesis or the product quality 

hypothesis could be used to explain the cost difference among insurers using different 

distribution systems. Competition among insurance companies becomes more intensive 

and the technology innovation makes price search and quotation easier and less expensive 

for the insured. We expect the product quality hypothesis to denominate the market 

imperfection hypothesis.  

Hypothesis 2: The product quality hypothesis will denominate the market 

imperfection hypothesis to explain the cost difference among insurers with different 

distribution systems.  

 If firms are compensated their high costs through high revenues, we can observe 

cost inefficient firms that have a larger revenue efficiency and similar profit efficiency 

compared to other cost efficient firms. These results support the product quality hypothesis. 

If we find cost efficient firms are not more revenue efficient than others, then the market 
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imperfection hypothesis should be supported. 

3.3 Firm Characteristics and the Choice of Distribution Systems 

For distribution systems with similar cost experience, we want to examine the 

determinants of distribution systems. As discussed in previous literature, organizational 

form and business strategies drive distribution system decisions. The theory regarding the 

determinants of distributions systems for the insurance industry is summarized briefly 

below.    

An organizational form variable is found to be significant in the efficiency 

regression in Berger, Cummins, and Weiss (1997). Kim, Mayers, and Smith (1996) also 

find that the independent agency system should be widely used by stock firms and Lloyds 

to control managerial discretion in the P-L insurance industry. They argue that the 

independent agency system is more valuable for ownership structures where insurer-

policyholder conflicts are more severe. Regan and Tzeng (1999) more clearly explored the 

relation between ownership form and distribution system that ownership form and 

distribution system choice seem indirectly related through the effect on firm risk and line 

of business specialization.3  

Hypothesis 3a: Stock insurers are more likely to use independent agents or brokers 

to distribute their products; mutual insurers are more likely to distribute through 

direct writing or exclusive agency.   

Product mix is measured by ratios of insurance premium and annuity considerations 

                                                           
3 Regan and Tzeng (1999) use both a two stage regression and an ordinary linear square regression to test the 
relationship between organizational form and distribution systems. When organizational form is treated as 
endogenous variable using a two stage model, the coefficient for it is insignificant. When organization form 
is treated as exogenous variable using just an ordinary least square regression, and risk and line of business 
are controlled for in the regression, the coefficient for organizational form is significant. 
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by category to total insurance premium and annuity considerations. In this paper, we group 

life insurance products into five lines of business: individual annuity, group annuity, 

individual life, group life, and accident and health. Those variables could be used to 

generally measure complexity levels in pricing, underwriting or claim settlement. The 

product mix of a company might drive the complexity associated with managing and 

distributing various products. Insurers writing a larger proportion of complicated products 

are more associated with the independent agents and brokers because they have advantages 

in advising customers with appropriate products, settling claims and monitoring risk of 

insurers. 

Gupta and Westall (1994) review several characteristics which leads to complexity: 

low perceived need by the consumer, long-term commitment, and product obscurity. An 

annuity is a more of a financial intermediation product than an insurance policy. Life 

policies give either pure risk protection (through term life policies) or a mix of risk 

protection and intermediation service (through whole life policies) (Segal, 2003). Carr, 

Cummins, and Regan (1999) consider traditional annuity products to be less complex than 

ordinary life insurance because life insurance includes a more significant mortality 

component as well as several embedded options with the results that prices and investment 

yields are less transparent. However, as life expectancy has been rising, there is an 

increasing longevity risk in annuity products. Innovation twists investment function and 

pure risk pretention function, which makes new annuity products (variable annuities) more 

and more complicate. We expect the individual annuity and group annuity to be less risky 

than life insurance products. Baranoff and Sager (2002) argue that as the dynamic 

developments in medical technology and the litigation environment occur, become harder 
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to predetermine the medical expense to be paid for health contracts. Therefore, they view 

health products as the riskiest line for life insurers.  

Authors have different thoughts on group products and individual products. Car, 

Cummins, and Regan (1999) view group insurance as less risky than individual contracts 

because group insurance has little underwriting requirements, which reduce administrative 

costs and adverse selection concerns. However, Baranoff and Sager (2003) considered 

group business as a commercial line of business and think it should be riskier than 

individual contracts in the life industry. 

Hypothesis 3b: Insurers writing larger proportion of accident and health business 

will use independent agency and brokerage system. Insurers writing larger 

proportion of business in annuities will distribute directly.  
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CHAPTER 4 

 METHODOLOGY 

To test the hypotheses various analyses are used. The analyses include regression 

analysis of the expense ratios and efficiency ratios. To test Hypothesis 1a to Hypothesis 1d, 

we conduct regressions on expense ratios and the cost efficiency ratio. The regressions 

results using cost efficiency, revenue efficiency and profit inefficiency are used to test 

Hypothesis 2. In addition, logit and multinomial logit models are used to determine the 

relationship between firm characteristics and distribution system(s) chosen by an insurer. 

Details of the models and methodologies are discussed below.  

4.1.1 Expense Ratios Regressions 

In order to test the cost difference among distribution systems, we conduct analysis 

on both expense ratios and cost efficiency. The expense ratio model we use (See Equation 

1) is similar to the one in Cummins and Vanderhei (1979). Both year fixed effect and united 

fixed effect will be controlled for the regression.4 In terms of the total expense ratio and 

underwriting expense ratio, we expect the expense ratio of direct writers to be smaller than 

that of independent insurers.  Career agency insurers and exclusive agency insurers should 

have no differences in expense ratios. General agency insurers and managing general 

agency insurers are should have relatively larger expense ratios than the independent 

agency insurers. Insurers distributed through banks are expected to have lower expense 

ratios than other agency based insurers. 

                                                           
4 Hausman tests were conducted for the panel regressions. The test results rejected the null hypothesis that 
unit effects do not exist. The null hypothesis, that the coefficients estimated by the efficient random effects 
estimator are the same as the ones estimated by the consistent fixed effects estimator, was also rejected. So 
both fixed unit effect and fixed year effects are controlled for in the regressions. 
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                +α Bank +α Worksite Marketing +α Affinity Group Marketing +b*X +ε

            (1) 

Where ERi,jt=the i-th expense ratio of company j in year t; the subscript i=1 denotes the     

underwriting expense ratio; while i=2 denotes the total expense ratio.5 

In this and the following models, the director writer is the omitted dummy: if all 

distribution system dummies are equal to 0, then the insurer is a direct writer. Control 

variables 
jtX  contained in this and the following regressions are firm characteristics 

suggested to have a potential impact on choice of distribution systems, such as 

organizational form, product mix, advertising investment, size, geographical concentration, 

and the leverage ratio.  

Advertising policy is measured by advertising expenses to total premiums and 

annuity considerations. As Marvel (1982) argued, the exclusive agency system helps to 

protect insurer’s property rights to its advertising and other marketing investments. So firm 

with the high advertising ratio are expected to be direct writers or use exclusive agents or 

other direct based marketing. Sass and Gisser (1989) also find that the higher a company's 

expenditures on advertising, the more likely it is that it will decide to employ exclusive 

agents. 

Sass and Gisser (1989) find that the returns to adopting exclusive agency systems 

                                                           
5 Underwriting expense ratio is calculate as underwriting expenses for all lines of business divided by total 
premiums and annuity considerations (The detailed data is sum of column 1 to column 4 & Line 15 in the 
General Expense Exhibit /column 1 & line 1 in Summary of Operate Exhibit). Total expense ratio is 
calculated as total expenses divided by total premiums and annuity considerations (column 6 & line 15 in 
General Expense Exhibit/ column 1 & line 1 in Summary of Operate Exhibit) 
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are higher in more geographically concentrated markets. Kim, Mayers, and Smith (1996) 

argue that the relationship between insurer and exclusive agents is more of an employment 

relationship and requires additional monitoring effort compared to independent agents. 

Therefore an insurer associated with more geographic dispersion will face a larger 

monitoring burden if distributing through exclusive agents. We measure geographic 

dispersion using geographic Herfindahl Index (Geographic HHI).  

Larger firms have a comparative advantage in reducing fixed costs and gain scale 

economies associated with hiring, firing, and training exclusive agents. Sass and Gisser 

(1989) find a positive relationship between firm size and the likelihood of distributing 

through exclusive agents. We measured firm size by both log terms of premiums and assets. 

Leverage is measured by total liability over total asset. Companies with higher 

levels of leverage, or displaying greater risk are more likely to use independent distribution. 

Independent agents are capable of advising potential policyholders of the financial risk 

associated with dealing with such companies (Kim, Mayers, and Smith, 1996).  

We also include some other firm’s characteristics variables, such as asset risk, ROE, 

and product line Herfindahl Index (Product Line HHI). Asset risk is measured by 

percentage of stock in total invested asset. ROE is net income over average capital and 

surplus. Product HHI is concentration in product line, and we classify product line as 

individual life, individual annuity, group life, group annuity, and, accident and health.  

Too many dummies added into the two regressions might cause the results to be 

too noisy and some coefficients to be insignificant. Therefore we run the regressions after 

deleting the distribution systems with the number of observations less than 15. We also run 

regressions that combine similar operating distribution systems.  
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4.1.2 Efficiency Regressions 

The expense ratio equals total expenses or underwriting expenses divided by 

premiums and annuity considerations, it fails to decompose expenses into different 

categories such as labor expenses, material expense and capital expenses which are priced 

differently. Therefore cost efficiency is measured to more precisely test cost differences 

among distribution systems. We will run equation (2) to test difference in the cost 

efficiency among distribution systems. Similar to equation (1), both year fixed effect and 

unit fixed effect will be controlled. In terms of cost efficiency, if the direct writer insurers 

are more cost efficient, the implication is that they can produce their outputs at lower costs 

than if these outputs were produced by insurers with the other distribution system. With 

respect to distribution systems, the cost efficiency of direct writers should be higher than 

that of independent insurers according to Hypothesis 1a. Career agency insurers should be 

just as cost efficient as exclusive agency insurers ceteris paribus. General agency insurers 

and managing general agency insurers are expected to have relatively lower cost efficiency 

than the independent agency insurers. Insurers distributing through banks are expected to 

be more cost efficient than other agency based insurers. The detailed regression model is 

expressed as  

, 0 1 1 1

1 1

1 1 1

Independent Agent Broker Career Agent

                      Exclusive Agent Managing General Agent

                       + Other Agent O

i jt A jt B jt C jt

E jt G jt
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jt

L jt M jt R jt
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α α α

α α α ε

+ + +

+ + + + +

    (2)  

Where Efficiencyi,jt = i-th efficiency score of company j in year t; the subscript i=1 denotes 

cost efficiency; i=2 denotes revenue efficiency; i=3 denotes profit efficiency.  Distribution 

system dummies and control variables are the same as the expense ratios’ model.  
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In addition to cost efficiency, we also estimate revenue efficiency and profit 

inefficiency. If a firm is more revenue efficient, the implication would be that the firm can 

generate more revenues, conditional on inputs. Profit efficiency represents the net impact 

of cost and revenue efficiency. The combined regression (Equation 2) results of cost 

efficiency, revenue efficiency and profit efficiency are used to test Hypothesis 2.  

4.2 Logit Model and Multinomial Logit Model 

To examine the relationship between the choice of distribution systems and firm 

characteristics, we will run logit models with distribution system dummies as the dependent 

variable. The detail models are shown below. 

,
0 1 2 1 3 2 4 3 5 4

,

Pr( 1)
exp( + * )

1 Pr( 1)
i jt

i i jt i jt i jt i jt i jt i jt jt
i jt

Dist
O S S S S b X

Dist
α α α α α α ε

=
= + + + + + +

− =
    (3) 

Where Disti,jt= i-th distribution system dummy of company j in year t; the subscript i=1 

denotes if company j in year t distributed through independent agents, Disti,jt =1, otherwise 

it is 0; i=2 denotes if company j in year t distributed through broker, Disti,jt =1, otherwise 

it is 0; i=3 denotes if company j in year t is direct writer, Disti,jt =1, otherwise it is 0; i=4 

denotes if company j in year t distributed through exclusive agents or career agents, Disti,jt 

=1, otherwise it is 0. Here we only run four models separately with four different dependent 

variables. The four distribution systems are main distribution systems in the life insurance 

industry and consist of 93% of our sample. Running models with other distributions system 

dummies as dependent variables will have a large number of observations to be zero. The 

results will be very noisy. 

            Oi,jt=Organizational form of company j in year t; it equals 1 if an insurer is a mutual 

firm; 0 if an insurer is a stock firm. 

            Si,jt = the percentage of premium and annuity consideration written in k-th line of 
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business of company j in year t. the subscript k=1 denotes individual life; k=2 denotes 

individual annuity; k=3 denotes group life; k=4 denotes group annuity. The line of accident 

and health is the omitted group. Other independent variables are similar as models in 

previous sections. 

As stated in Hypothesis 3a, stock firms are more likely to distribute through 

independent agents in order to reduce the expropriation by shareholders of insurers. The 

coefficient for organizational form in the independent agency and brokerage regression is 

expected to be negative and the coefficient in the exclusive agency and direct writing 

regression is expected to be positive. In Hypothesis 3b, we expect direct writing insurers 

to engage in a larger proportion of business in annuity, so the coefficients for individual 

annuity and group annuity should be positive in the direct writing logit model and negative 

in the independent agent logit model. 

We also include the control variables from Equation (1) in the logit models. A firm 

with the high advertising ratio is expected to be a direct writer or use exclusive agents to 

protect the insurer’s property rights. Therefore, the coefficient for the advertising ratio 

should be positive in the direct writing and exclusive agency logit regression models. Large 

firms could enjoy the low fixed cost associated with direct writing, so we propose a positive 

relationship between firm size and the likelihood of distributing through direct writing. The 

leverage ratio indicates the potential financial risk of the insurers. Companies with higher 

levels of leverage are more likely to use independent agent distribution to advice 

policyholders and monitor the higher risk.  

To jointly examine the choice among those distribution systems, we applied a 

multinomial logit model, which has been widely accepted as a tool for the prediction of 
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choice behavior. By assuming independence of irrelevant alternatives6, the multinomial 

logit model is used to predict the probabilities of the different outcomes of a categorical 

dependent variable, given a set of independent variables.  Each independent variable has a 

single value for each case. One fairly simple way to arrive at the multinomial logit model 

is to imagine, for K possible outcomes, running K-1 independent binary logistic regression 

models, in which one outcome is chosen as a base and then the other K-1 outcomes are 

separately regressed against the base outcome.  Our regression model is as follows: 

(Cramer and Ridder, 1991) 
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Where Distjt = distribution system of company j in year t; i=1 denotes independent agency 

                                                           
6 This assumption states that the odds of preferring one class over another do not depend on the presence or 
absence of other "irrelevant" alternatives. For example, the relative probabilities of distributing through 
independent agency or through direct writing do not change if distributing through exclusive agency is added 
as an alternative.  
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insurers ; i=2 denotes broker insurers; i=3 denotes career agency insurers; i=4 denotes 

direct writers; i=5 denotes exclusive agency insurers; i=6 denotes managing general agency 

insurers; i=7 denotes other agency insurers; i=8 denotes general agency insurers; i=9 

denotes other direct insurers; i=10 denotes reinsurer insurers; i=11 denotes bank insurers; 

i=12 denotes affinity group insurers. To be consistent with previous models, we use direct 

writers as the base group. Other independent variables are similar to those in the logit 

models.7 

The unknown parameters in each regression are typically jointly estimated by 

maximum a posteriori (MAP) estimation, which is an extension of maximum likelihood 

using regularization of the weights to prevent a pathological solution. The solution is found 

using an iterative procedure such as generalized iterative scaling. The parameters of the 

multinomial logit model are difficult to interpret. Neither the sign nor the magnitude of the 

parameter has a direct intuitive meaning. A potential more direct interpretation of the 

parameter estimates can be gained by looking at the log of the odds ratio for comparisons 

with the base outcome: 

log Pr(Dist ) / Pr(Dist direct  writer)
i

i
x

β∂ = =
=

∂
                                                                   (8)  

A positive iβ  means that relative probability of choosing category i increases 

relative to the probability of choosing direct writer. 

The regression with 12 groups mixes a lot of information and is not easy to interpret. 

We also run a regression that contains the prevalent distribution systems only: independent 

                                                           
7 If we use the full number of categories, the multinomial logit model would not converge because some 
categories had too few observations, such as internet, worksite marketing, and mass marketing. So we 
combined distribution systems which contain less than 15 number of observations together into other direct 
insurers. This leaves only 12 groups in the regression. 
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agency insurers, broker insurers, career agency insurers, exclusive agency insurers, direct 

writers, general agency insurers, and managing general agency insurers. 

4.3 Efficiency Estimation 

We use frontier efficiency to estimate how well firms are doing relative to the 

existing production technology. There are two major frontier efficiency estimation 

methodologies: the econometric methodology and the mathematical programming 

(nonparametric) methodology. Different from Berger, Cummins, and Weiss (1997), we 

apply the mathematic programming method, which has several advantage over the 

econometric one: it avoids the choice of a functional form for the technical, cost, or revenue 

function and requires no distributional assumptions; it also allows for zero inputs and 

outputs.  

The most popular non-parametric method is “data envelopment analysis” (DEA). 

The objective of this technique is to find the set of “best practice” firms that dominate each 

firm in the industry and then measure the performance of each firm relative to “best practice” 

frontiers. We use DEA (Cummins et al. (2010)) to estimate efficient production, cost, 

revenue, and profit frontiers, thereby obtaining measures of technical, cost, revenue, and 

profit inefficiency for each firm in our sample. The detailed calculations and formulas are 

attached in the appendix. Papers examining life insurance efficiency have been limited. So 

below we provide the details on how we define life insurance outputs and inputs.  

4.5.1 Output Quantities and Output Prices 

Insurers are analogous to other financial firms, so in keeping with recent banking 

and insurance literature we measure the output of insurance firms using the value added 

approach. The principal services provided by insurers include risk pooling and risk bearing, 
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real financial services relating to insured loss, and financial intermediation services.  

We proxy the quantities of risk-pooling and real insurance services by net benefits 

plus additions to reserves (Yuengert, 1993; Berger, Cummins, and Weiss, 2000; Cummins 

et al., 2010). Because the lines of life-health insurance differ in risk characteristics and 

contingent events, we group together lines with similar characteristics and contingent 

events. Five lines are created: individual life (including industrial life, ordinary life, 

supplementary contract, credit life, and miscellaneous lines), group life, individual 

annuities, group annuities, and accident and health.  

To be consistent with the value-added approach, the output prices are defined as 

the sum of premiums and considerations minus output for each line divided by output. If 

the output quantity is 0 and therefore output price cannot be defined, we tried replacing the 

output price by 0, 10% percentile, 25% percentile and median of the corresponding price 

distribution. Sensitivity tests shows that revenue efficiency and profit efficiency are 

relatively low if we choose a high percentile to replace the undefined price. The rationale 

is that if firms have no output in a specific line, it should be hard for them to make profit 

in that area and the market price they face should be low. We calculate revenue efficiency 

and profit efficiency using 0 and the 25th percentile of the price distribution to replace the 

undefined observations.  The regression results are similar regardless of which output 

replacement prices are utilized. We present results using 0 as the replaced output price for 

undefined prices in the regressions.  

At the same time, the insurance company provides financial intermediation services. 

We measure the quantity of the intermediation output by average invested assets. The price 

of this output is defined as the expected return on invested assets. We treat stocks and other 
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invested assets separately. The expected return for stocks for a given year is the average 

30-day Treasury bill rate at the end of the preceding year plus the long term average market 

risk premium on large company stocks from Ibbotson Associates (2013). The price for 

other invested assets is the income return for the year. The price of intermediary output is 

the weighted average of expected returns on stocks and the actual return on other invested 

assets. 

Jeng, Lai, and McNamara (2007) estimate efficiency to discuss the effect of 

demutualization. Although they use DEA and the valued added approach, they define input 

and output differently from Cummins et al. (2010) and what is used here. In Jeng, Lai, and 

McNamara (2007), outputs are categorized as death, annuity, surrender, and accident and 

health. This classification fails to distinguish individual business and group business.  

4.5.2 Input Quantity and Input Price 

The inputs are classified into four groups: administrative (main office) labor, agent 

labor, materials and business services, and financial capital. We measure the current price 

of administrative labor using the main office’s US Department of Labor (DOL) average 

weekly wage rate for life insurers (NAICS code 524113). The current price of agent labor 

is calculated as the state-premium weighted average of agent wage using the US 

Department of Labor average weekly wage rate for insurance agents (NAICS 524210).  

National average weekly wage rates are used to avoid missing observations.  

The current price of the materials/business services input is the weighted average 

of DOL price indices for business services based on insurer non-wage expenses. All 

variables are deflated to real 2003 values by the CPI to obtain the real prices of the inputs. 

The quantity of labor is computed by dividing the total expenditure on labor by the price 
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of labor. The price and quantity of agent labor and business services are defined similarly.  

Our final input is financial capital. The quantity of this input is measured as the 

average of beginning and year-end equity capital and surplus, deflated by the CPI. To 

estimate the cost of equity capital, we adopt an approach utilized in prior insurance 

efficiency research (Cummins et al., 2010). For a given year, the cost of equity is calculated 

as the 30-day Treasury bill rate at the end of year t-1, plus the long term average market 

risk premium on large company stocks, plus the long term average size premium (Ibbotson 

Associates 2013).  
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CHAPTER 5 

DATA 

The initial sample consists of all life-health insurance companies in the US 

insurance industry over the annual sample period 1998-2012. The database for the study 

consists of annual regulatory statements submitted by insurers to the National Association 

of Insurance Commissioners (NAIC) and Best’s Key Rating Guide.  

The decision-making units in the insurance industry consist of affiliated insurers 

under common ownership as well as unaffiliated insurers. We delete some firms that are 

not viable operating entities such as firms with zero or negative equity capital, premiums 

or assets. Firms with less than $5 million in assets also were eliminated because extremely 

small firms tend to operate in narrow geographical areas or product niches that are not 

representative of the market. We also delete firms producing large negative output 

quantities. The total number of 1137 insurers covers 81.1% of industry assets in 2005, the 

midpoint of the sample period, so that our results may be considered reasonably 

representative of the entire industry.  

Few firms had incomplete information for their distribution systems. Of the 1137 

insurers used in the efficiency estimations, 893 have clear distribution channels. While we 

include the entire 1137 firms to estimate efficiency scores, only 893 observations are used 

in the regression analysis. For the 15-year window, we have a total of 7513 observations 

in our regression sample. This is an unbalanced panel and does not suffer from survivor 

bias. 
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CHAPTER 6 

RESULTS 

6.1 Summary Statistics 

Table 1 gives summary statistics for the different distribution channels. Panel A 

includes the information of all agent-based insurers while Panel B covers all of the direct-

based insurers. There are some interesting univariate results in the underwriting expense 

ratio and total expense ratio. The underwriting expense ratio is 0.241 for independent 

agency insurers and 0.237 for broker insurers.  The total expense ratio is 0.264 for independent 

agency insurers and 0.262 for broker insurers. We ran t-test on the expenses ratio between these 

two groups. The T statistic is 0.51 for the underwriting expense ratio and 0.11 for the total expense 

ratio. The two insignificant statistics indicate that independent agency insurers and broker 

insurers are not significantly different, which is consistent with our initial perception that 

brokers operate similarly to independent agents. 

 Career agency insurers have an average underwriting expense ratio of 0.200 and 

average total expense ratio of 0.216, which is significantly lower than independent agency 

insurers. We also test the univariate difference between career agency and exclusive agency 

insurers. The test statistics cannot reject the null hypothesis that the expense ratios of career 

agency insurers are the same as that of exclusive agency insurers. We also examine other 

firm characteristic variables of these two groups of insurers, such as firm size, leverage, 

and the percentage of premium written in different lines of business. The differences in 

those variables between the two groups are insignificant, which is consistent with our 

expectation that insurers distributing through career agents should operate similar to 

insurers distributing through exclusive agents. 
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Table 1  
Summary Statistics of Firm Characteristic Variables by Distribution Systems 

Panel A: Agency Based  

Variable 
Independent 

Agency Brokerage 
Career 
Agency 

Managing 
General 
Agency 

Other 
Agency 

General 
Agency  Bank 

Number of Observations 4329 1520 216 25 14 95 36 
Underwriting Expense Ratio 0.241 0.237 0.200 0.297 0.131 0.203 0.223 
Total Expense Ratio 0.264 0.262 0.216 0.314 0.143 0.224 0.243 
Commission Ratio 0.192 0.141 0.126 0.435 0.341 0.138 0.163 
Ln(Asset) 19.761 19.761 21.558 18.350 20.877 20.223 20.892 
Affiliation 0.838 0.857 0.875 0.800 1.000 0.747 0.861 
Geographical Herfindahl 
Index 0.343 0.428 0.271 0.126 0.185 0.334 0.406 
Product Line Herfindahl 
Index 0.663 0.705 0.623 0.576 0.385 0.675 0.525 
Organizational Form 0.111 0.063 0.069 0.000 0.000 0.179 0.083 
Premium to Asset 0.329 0.500 0.193 0.311 0.107 0.349 0.161 
Liability to Asset 0.775 0.741 0.869 0.677 0.757 0.764 0.772 
Advertising Ratio 0.020 0.016 0.021 0.002 0.006 0.017 0.070 
Asset risk 0.060 0.055 0.060 0.128 0.048 0.051 0.029 
ROE 0.054 0.020 0.081 0.045 0.037 0.034 0.008 
Individual Life % 0.399 0.187 0.533 0.375 0.389 0.312 0.273 
Group Life % 0.062 0.084 0.027 0.025 0.073 0.022 0.127 
Individual Annuity % 0.168 0.236 0.260 0.043 0.140 0.230 0.361 
Group Annuity % 0.048 0.068 0.049 0.000 0.000 0.123 0.016 
Accident and Health % 0.322 0.424 0.131 0.557 0.398 0.313 0.223 
Note: Underwriting expense ratio=underwriting expense/total premiums and annuity considerations; 
commission ratio=(commission on assumed business +commission on direct business-commission on ceded  
business)/total expense; Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, 
and 0 otherwise; individual life=% of total premiums and annuity considerations from individual life; group 
life=% of total premiums and annuity considerations from group life; individual annuity=% of total premiums 
and annuity considerations from individual annuity; group annuity=% of total premiums and annuity 
considerations from group annuity; accident and health=% of total premiums and annuity considerations from 
accident and health; Liability to asset=total liabilities divided by total assets; asset risk=stock asset/total 
invested assets; affiliation=1 if a firm is an affiliated company of a group insurer, and 0 otherwise.  
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Table 1   
Summary Statistics of Firm Characteristic Variables by Distribution Systems-

Continued 
Panel B: Direct Based   

Variable Direct 
Writing 

Exclusive 
Agency Internet 

Other 
Direct Reinsurer 

Worksite 
Marketing 

Affinity 
Group 

Marketing 
Mass 

Marketing 

Number of 
Observations 825 204 5 30 148 13 38 15 
Underwriting Expense 
Ratio 0.292 0.198 0.378 0.237 0.244 0.211 0.177 0.409 
Total Expense Ratio 0.321 0.213 0.441 0.252 0.276 0.224 0.182 0.430 
Commission Ratio 0.129 0.151 0.415 0.228 0.325 0.270 0.166 0.112 
Ln(Asset) 19.390 21.140 17.842 17.538 18.656 19.311 19.814 18.860 
Affiliation 0.825 0.819 1.000 0.267 0.615 0.538 0.421 0.733 
Geographical 
Herfindahl Index 0.381 0.319 0.993 0.450 0.683 0.112 0.131 0.321 
Product line 
Herfindahl Index 0.627 0.631 0.769 0.789 0.645 0.751 0.479 0.573 
Organizational Form 0.079 0.034 0.000 0.467 0.000 0.000 0.132 0.067 
Premium to Asset 0.306 0.174 0.254 0.989 0.190 0.434 0.510 0.396 
Liability to Asset 0.729 0.838 0.782 0.619 0.640 0.812 0.716 0.687 
Advertising Ratio 0.073 0.030 0.008 0.015 0.008 0.010 0.138 0.184 
Asset risk 0.069 0.035 0.478 0.131 0.092 0.015 0.065 0.072 
ROE 0.081 0.094 0.010 0.060 0.051 0.172 0.037 0.135 
Individual Life % 0.364 0.521 0.901 0.196 0.415 0.342 0.119 0.352 
Group Life % 0.097 0.002 0.003 0.004 0.045 0.073 0.464 0.090 
Individual Annuity % 0.182 0.172 0.000 0.217 0.164 0.029 0.088 0.121 
Group Annuity % 0.083 0.060 0.000 0.000 0.006 0.003 0.065 0.078 
Accident and 
Health % 0.274 0.245 0.096 0.583 0.370 0.552 0.265 0.360 
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The average underwriting expense ratio for managing general agency insurers is 

0.297 and the average total expense ratio is 0.314. They are larger than the averages of 

independent agency insurers, but the differences are not statistically significant.  General 

agency, surprisingly, has a low underwriting expense ratio and total expense ratio than 

independent agency, although still not statistically significant.  

Unexpectedly, direct writers have an average underwriting expense ratio of 0.292 

and an average total expense ratio of 0.321, much higher than that of independent agency 

insurers and broker insurers. This is completely different from the case in the P-L insurance 

industry and our expectation in Hypothesis 1a. Internet insurers and mass marketing 

insurers have a higher average total expense ratio and underwriting expense ratio because 

of the small size of the subsample.  

We can also examine the firm characteristics associated with distribution systems 

in Table 1. One interesting statistics is organizational form. If an insurer is a mutual firm, 

then the dummy equals 1. We can see that the percentage of mutual firms using independent 

agents is significantly larger than the percentage for direct writers. This result is not 

consistent with the previous findings of Kim, Mayers, and Smith (1996) in the P-L 

insurance industry and our Hypothesis 3a. This result is similar with Baranoff and Sager 

(2003), which failed to show a significant correlation between stock insurers and 

independent agency/broker insurers in the life insurance industry.  

Independent agency insurers and broker insurers have a higher percentage of 

premium written in the accident and health insurance line than direct writing insurers and 

exclusive agency insurers. Accident and health line is viewed as the most risky lines in the 

life insurance industry due to the unpredictable final payment and contract complexity 
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(Baranoff and Sager, 2003). It approximately supports our Hypothesis 3b. The same as 

Carr, Cummins, and Regan (1999), exclusive agency/career agency insurers are found to 

write a high percentage of business in the individual life line than direct writing insurers. 

However, we find direct writing insurers do not write a significant higher percentage of 

premiums in annuity products.  

A comparison of the advertising expense ratio between independent agency 

insurers and direct writers, indicates that this ratio is lower for independent agency insurers. 

And this is consistent with previous research that independent agency insurers’ advertising 

investment should be lower to avoid expropriation.  These firm characteristics will be 

discussed later in the choice of distribution systems by logit models and multinomial logit 

model.   

The univariate results reveal some information about distribution systems. 

However the relationship between distribution systems and one firm characteristic might 

be affected by other firm characteristics. We need multivariate regression to further 

examine those relationships by holding some independent variables fixed. 

6.2 Regression Results of Expense Ratios 

To more precisely detect the difference among distribution systems, we run 

regressions of the underwriting expense ratio and total expense ratio on distribution system 

dummies and firm characteristics. Table 2 gives the results of the two regressions. The 

omitted group in the regression is direct writer. Both fixed unit effect and fixed year effects 

are controlled for the regressions. The estimates in the total expense ratio regression are 

very similar to those in the underwriting expense ratio, which is unlike Cummins and 

Vanderhei (1979) who find that the cost difference using total expenses is smaller than  
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Table 2  
Regressions of Expense Ratios on Distribution System Dummies 

 

Underwriting Expense/Total 
Premiums and Annuity 

Considerations   
Total Expense/Total Premiums 

and Annuity Considerations  
Variable Estimate Standard Error     Estimate Standard Error   
Intercept 2.1129 0.0334 ***  2.4924 0.0366 *** 
Independent Agency 0.0033 0.0173   0.0092 0.0159  
Brokers 0.0165 0.0216   0.0219 0.0087  
Career Agency -0.0146 0.0182   -0.0147 0.0199  
Exclusive Agency 0.0197 0.0173   0.0217 0.0189  
Managing General Agency 0.0175 0.0383   0.0081 0.0419  
Other Agency 0.0189 0.0430   0.0254 0.0471  
Internet -0.0603 0.0693   -0.0660 0.0759  
Other Direct -0.0591 0.0654   -0.0757 0.0361  
General Agency 0.0636 0.0242 ***  0.0762 0.0265 *** 
Mass Marketing 0.0544 0.0318 *  0.0578 0.0348 * 
Reinsurer -0.1836 0.0892 **  -0.2050 0.0977 ** 
Bank -0.0742 0.0320 **  -0.0805 0.0351 ** 
Worksite Marketing 0.0140 0.0428   0.0201 0.0468  
Affinity Group 0.0188 0.0330   0.0308 0.0362  
Ln(premium) -0.1070 0.0016 ***  -0.1278 0.0017 *** 
Mutual 0.0266 0.0150 *  0.0408 0.0164 ** 
Individual Life% 0.0214 0.0122 *  0.0277 0.0133 ** 
Group Life% -0.0906 0.0211 ***  -0.1016 0.0232 *** 
Individual Annuity% -0.0579 0.0146 ***  -0.0570 0.0160 *** 
Group Annuity% 0.0460 0.0170 ***  0.0621 0.0186 *** 
Geographical Herfindahl Index -0.0494 0.0154 ***  -0.0498 0.0168 *** 
Product Line Herfindahl Index -0.0634 0.0120 ***  -0.0790 0.0132 *** 
Liability to Asset 0.1198 0.0170 ***  0.1408 0.0186 *** 
Asset Risk 0.0788 0.0275 ***  0.0455 0.0301  
Affiliation 0.0030 0.0081 ***  0.0035 0.0089  
N 7513    7513   
Adjusted R-Squared 0.4625       0.5023     
Note: The dependent variables are underwriting expense ratio and total expense ratio.    
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes through independent agents, 0 
otherwise; brokerage=1 if a firm primarily distributes through brokerage,0 otherwise; career agency =1 if a firm primarily distributes through 
career agency, 0 otherwise; exclusive agency =1 if a firm primarily distributes through exclusive agency, 0 otherwise; general agency =1 if a 
firm primarily distributes through general agency, 0 otherwise; other agency =1 if a firm primarily distributes through other agency, 0 
otherwise; managing general agency=1 if a firm primarily distributes through managing general agency, 0 otherwise; bank =1 if a firm primarily 
distributes through bank, 0 otherwise; other direct =1 if a firm primarily distributes through other direct, 0 otherwise; reinsurer=1 if a firm 
primarily distributes through reinsurers, 0 otherwise; mass marketing =1 if a firm primarily distributes through mass marketing, 0 otherwise; 
working site marketing =1 if a firm primarily distributes through worksite marketing, 0 otherwise; affinity group marketing =1 if a firm 
primarily distributes through affinity group marketing, 0 otherwise; direct writing is the omitted group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums and annuity 
considerations from individual life; group life=% of total premiums and annuity considerations from group life; individual annuity=% of total 
premiums and annuity considerations from individual annuity; group annuity=% of total premiums and annuity considerations from group 
annuity; accident and health=% of total premiums from accident and health; liability to asset=liability divided by total assets; asset 
risk=stock/total invested assets; affiliation=1 if a firm is an affiliated company of a group insurer, and 0 otherwise. *** Significant at the 1% 
level; ** Significant at the 5% level; * Significant at the 10% level. Standard errors are given. The year fixed effects and unit fixed effects have 
been added.  
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when using underwriting expenses.  

The overall results in the two expense-ratio regressions are consistent with our 

univariate comparisons and initial expectations. We expect the expense ratios for 

independent agents to be higher than direct writers. The coefficient of the independent 

agent dummy is positive, 0.0033 in the underwriting expense ratio regression and 0.0092 

in the total expense ratio regression. However, both results are insignificant. The 

insignificancy may be resulted from the intensive competition in the life insurance industry. 

Career agency and exclusive agency insurers are not significantly less or more costly than 

direct writers. Moreover, we test the null hypothesis that both coefficients are not 

significant as a whole. The test results are shown in Table 3. This results are not very 

consistent with our expectation that career agents and exclusive agents operate similarly 

and should have little difference in cost experience. Other agent based distribution insurers 

have no significant difference in the expense ratio with direct writers except for general 

agency. This is not too surprising, since Hilliard, Regan, and Tennyson (2013) argues that 

the insignificant results in expense ratio regressions show that differences in cost 

experience among most distribution systems are very small.  The coefficients for general 

agency are 0.0636 and 0.0762, and these are significant and positive. This is consistent 

with our Hypothesis 1c that the general agency is more expensive than other agency based 

distribution channels.   

We have two other distribution channels that are significantly less costly than direct 

writers. One is bank distribution. Sigma (2007) shows that in France bank channels had a 

clear cost advantage in 2005 compared to companies that use intermediaries. However, 

Sigma (2007) also finds that direct writing companies still have a slightly lower expense 
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Table 3 
F-Test on Combined Group   

Dependent Variable Table Data Table 

Independent 
Agency/Brokerage 

Exclusive 
Agency/Career Agency 

F-Test P-Value   F-Test P-Value 

Underwriting Expense Ratio Original Data Table 2 0.970 0.325  4.120 0.043 ** 
Total Expense Ratio Table 2 0.760 0.385  3.880 0.049 ** 
Cost Efficiency Table 5 0.300 0.581  0.000 0.968  
Revenue Efficiency Table 5 10.340 0.001 *** 0.980 0.323  
Profit Inefficiency Table 5 0.780 0.378  1.460 0.227  
Underwriting Expense Ratio Lag(Firm Characteristics)  Table A.1.1 2.570 0.109  2.430 0.119  
Total Expense Ratio Table A.1.1 2.430 0.119  2.180 0.140  
Cost Efficiency Table A.1.3 0.000 0.947  0.110 0.737  
Revenue Efficiency Table A.1.3 13.260 0.000 *** 0.910 0.339  
Profit Inefficiency Table A.1.3 0.910 0.339  1.320 0.251  
Underwriting Expense Ratio Demutualization, 2002-2012 Table A.2.1 0.310 0.576  0.490 0.484  

Total Expense Ratio Table A.2.1 0.520 0.472  0.060 0.800  

Cost Efficiency Table A.2.3 0.520 0.472  0.060 0.800  

Revenue Efficiency Table A.2.3 0.000 0.986  0.220 0.640  

Profit Inefficiency Table A.2.3 0.040 0.848   0.200 0.659   
Note: we test the null hypothesis that coefficients of independent agency and brokerage are the same. We also test the null hypothesis that coefficients 
of career agency and exclusive agency are the same. The F-test results and their p-values are shown in the table. *** Significant at the 1% level; ** 
Significant at the 5% level; * Significant at the 10% level. 
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ratio than banks due to lower administration costs. The coefficients in our expense ratio 

regressions are -0.0742 and -0.0805, which means that bank insurers have lower expense 

ratios than direct writers. The results are different from Sigma (2007), which finds 

distribution through banks is slightly more cost than direct writing in France. However, it 

is still consistent with the expectation that distributing through banks helps to achieve 

synergies between banks and insurers. We also find that insurers distributing through 

reinsurers are associated with significant cost savings compared to direct writer insurers. 

We go back to examine the firm characteristics in Table 1 for insurers distributing through 

reinsurers. The average advertising ratio for this group of insurers is very small. That might 

be the reason for the low expense ratio of insurers distributing through reinsurers. We run 

an F-test to test the null hypothesis that the coefficients of the distribution system variables 

are not significant as a whole. However, tests for both regressions were rejected.  

Results of firm characteristics are consistent with expectations. The larger the firm, 

the lower the expense ratio, because of scale of economies. The coefficients for 

organizational form are significant and positive, so mutual firms are more costly than stock 

firms. The negative signs for Geographic HHI and product line HHI indicate that high 

geographic concentration and product line concentration helps to reduce costs.  

Too many dummies added into the two regressions might cause the results to be 

too noisy and some coefficients to be insignificant. Therefore we run the regressions after 

deleting the distribution systems with the number of observations less than 15. We also run 

regressions that combine similar operating distribution systems. Table 4 shows the 

regressions that keep the main distribution systems only: independent agency, broker, 

career agency, exclusive agency, direct writer, managing general agency, and general  
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Table 4  
Regressions of Expense Ratios on Main Distribution System Dummies 

 

Underwriting Expense/Total 
Premiums and Annuity 

Considerations   

Total Expense/Total 
Premiums and Annuity 

Considerations  
Variable Estimate Standard Error   Estimate Standard Error   
Intercept 2.1050 0.0341 ***  2.4851 0.0373 *** 
Independent Agency 0.0029 0.0153   0.0071 0.0167  
Brokers 0.0143 0.0186   0.0180 0.0204  
Career/Exclusive Agency 0.0012 0.0161   0.0022 0.0177  
Managing General Agency 0.0167 0.0386   0.0074 0.0422  
General Agency 0.0617 0.0248 **  0.0741 0.0271 *** 
Ln(premium) -0.1068 0.0016 ***  -0.1276 -0.1276 *** 
Mutual 0.0259 0.0154 *  0.0400 0.0169 ** 
Individual Life% 0.0199 0.0123   0.0265 0.0135 ** 
Group Life% -0.0891 0.0213 ***  -0.0991 0.0234 *** 
Individual Annuity% -0.0588 0.0171 ***  -0.0577 0.0162 *** 
Group Annuity% 0.0445 0.0171 ***  0.0610 0.0187 *** 
Geographical Herfindahl Index -0.0429 0.0157 ***  -0.0437 0.0172 ** 
Product Line Herfindahl Index -0.0629 0.0121 ***  -0.0783 0.0133 *** 
Liability to Asset 0.1216 0.0172 ***  0.1418 0.0189 *** 
Asset Risk 0.0794 0.0278 ***  0.0458 0.0305  
Affiliation 0.0025 0.0083   0.0026 0.0091  
N 7214    7214   
Adjusted R-Squared 0.4588       0.4991     
Note: The dependent variables are underwriting expense ratio and total expense ratio. 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes through 
independent agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage, 0 otherwise; career 
agency/exclusive agency =1 if a firm primarily distributes through career agency or through exclusive agency, 0 otherwise; 
general agency =1 if a firm primarily distributes through general agency, 0 otherwise; managing general agency=1 if a firm 
primarily distributes through managing general agency, 0 otherwise; direct writing is the omitted group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total 
premiums and annuity considerations from individual life; group life=% of total premiums and annuity considerations from 
group life; individual annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of 
total premiums and annuity considerations from group annuity; accident and health=% of total premiums from accident and 
health; liability to asset=liability divided by total assets; asset risk=stock/total invested assets; affiliation=1 if a firm is an 
affiliated company of a group insurer, and 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * 
Significant at the 10% level. Standard errors are given. The year fixed effects and unit fixed effects have been added.  
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agency. The results are stable and very similar to the results when all of the categories are 

included in the regression. 

6.3 Regression Results of Efficiency Ratios 

The efficiency score statistics are summarized by distribution systems in Table 5. 8 

Similar to results in expense ratios, the cost efficiency is 0.280 for independent agency 

insurers and 0.273 for direct writing insurers. We ran t-test on the cost efficiency between 

these two groups. The T statistic is 0.83, failing to reject the null hypothesis that the 

difference of cost efficiency between the two groups is zero.  Moreover, the differences in 

the revenue efficiency and profit inefficiency between the two groups are test to be 

insignificant.  

 Career agency insurers have an average cost efficiency of 0.360, which is 

statistically insignificantly different from cost efficiency for exclusive agency insurers. We 

also test the univariate difference in revenue efficiency and profit inefficiency between 

career agency and exclusive agency insurers. The differences in those variables between 

the two groups are also insignificant, which is consistent with our expectation that insurers 

distributing through career agents should operate similar to insurers distributing through 

exclusive agents. 

The cost efficiency, revenue efficiency for managing general agency insurers is 

0.105 and 0.153 respectively, which are much lower than cost efficiency of other groups,  

                                                           
8 We compared the efficiency scores with Jeng, Lai, and McNamara (2007), and Cummins et al. (2010).  We 
used company level data instead of group level data in Cummins et al. (2010), so our efficiency scores are 
somewhat smaller than theirs. There are several differences between Jeng, Lai, and McNamara (2007)) and 
our results. As mentioned in the previous section, they defined the lines of outputs without distinguishing 
individual business and group business. When classifying inputs, they use only three categories: agent labor, 
business service and capital and don’t count insurer labor expense. Moreover, only demutualized insurers’ 
efficiency scores are reported in their results. So it’s hard to compare our results with those of Jeng, Lai, and 
McNamara (2007). 
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Table 5  
Summary Statistics of Pooled Frontier Efficiency from 1998-2012 

Panel A: Agency Based        

 Efficiency 
Independent 

Agency Brokerage 
Career 
Agency 

Managing 
General 
Agency 

Other 
Agency 

General 
Agency  Bank   

TE 0.452 0.503 0.505 0.252 0.604 0.444 0.512  
PTE 0.541 0.568 0.606 0.324 0.682 0.526 0.591  
CE 0.280 0.319 0.360 0.105 0.413 0.286 0.362  
VCE 0.357 0.377 0.460 0.121 0.518 0.343 0.437  
RE 0.242 0.283 0.223 0.153 0.347 0.253 0.211  
VRE 0.304 0.337 0.312 0.173 0.491 0.326 0.268  
PI 6.212 4.287 5.474 6.974 5.446 3.552 8.730  
Panel B: Direct Based        

Efficiency 
Direct 

Writing 
Exclusive 
Agency Internet 

Other 
Direct Reinsure 

Worksite 
Marketing 

Affinity 
Group 

Marketing 
Mass 

Marketing 

TE 0.544 0.441 0.182 0.547 0.350 0.343 0.539 0.351 
PTE 0.613 0.523 0.194 0.672 0.534 0.381 0.585 0.395 
CE 0.273 0.316 0.084 0.283 0.140 0.189 0.402 0.168 
VCE 0.331 0.389 0.091 0.345 0.218 0.208 0.418 0.205 
RE 0.265 0.228 0.024 0.225 0.161 0.160 0.136 0.118 
VRE 0.347 0.301 0.024 0.366 0.216 0.183 0.182 0.134 
PI 6.694 4.392 18.964 3.870 9.115 5.611 3.668 9.637 
Note: TE- technical efficiency; PTE- pure technical efficiency; CE-cost efficiency on constant returns to scale technology; 
VCE- cost efficiency based on variable returns to scale technology; RE- revenue efficiency based on constant returns to 
scale technology; VRE-  revenue efficiency based on variable returns to scale technology; profit inefficiency based on 
Cooper et al. (2000) 
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such as independent agency, brokerage, and direct writing. General agency insurers has a 

lower cost efficiency and revenue efficiency than direct writing insurers but not significant.  

We further run equation (2) to more precisely test cost efficiency difference. Table 

6 presents the results. Cost efficiency regression results are similar to the results obtained 

from the expense ratio regressions. Independent agency insurer, broker insurers, exclusive 

agency insurers, career agency insurers, other direct insurers, and other agency insurers 

don’t have significant cost efficiency differences from direct writers. This is not very 

consistent with our initial expectation in Hypothesis 1a that independent agency insurers 

are more cost inefficient than direct writing insurers. The insignificant results might be 

caused by intense competition within the life insurance industry and competition from 

banks and investment institutions, which are licensed to sell investment products. The 

coefficients for exclusive agency and career agency are same in the cost efficiency 

regressions. We run F-test to test the null hypothesis that they have same coefficients and 

the result is shown in Table 3. We cannot reject the null hypothesis according to the rest 

results. It is different from the test results of expense ratios and supports our Hypothesis 

1b that career agency and exclusive agency insurers operate in a similar way.  

The coefficient of general agency insurers is -0.072, and it is significant and 

negative. This is consistent with Hypothesis 1c and the results in the expense ratio 

regressions that general agency insurers have a higher expense ratio on average than direct 

writers. The coefficient of managing general agency is also negative and significant, which 

is consistent with Hypothesis 1c that the managing general agency system is less cost 

efficient than direct writing; and the inefficiency is most likely caused by override 

commission charges.  
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Table 6  
Regressions of Efficiency Scores on Distribution System Dummies 

 CE  RE  PI  

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error  
Intercept -0.265 0.034 *** 0.002 0.043 *** 27.495 3.649 *** 
Independent Agency -0.006 0.034  0.023 0.019  -1.268 1.584  
Brokerage 0.001 0.015  -0.032 0.023  0.011 1.960  
Career Agency -0.013 0.018  -0.017 0.024  -1.303 1.983  
Exclusive Agency -0.013 0.019  0.005 0.022  -3.536 1.889 * 
Managing General Agency -0.097 0.018 ** -0.007 0.050  0.889 4.181  
Other Agency 0.051 0.039  0.147 0.056 *** -7.183 4.695  
Internet -0.080 0.044  -0.024 0.090  -29.08 7.568 *** 
Other Direct -0.094 0.071  0.158 0.085 * 5.241 7.145  
General Agency -0.072 0.067 *** -0.005 0.031  0.544 2.641  
Mass Marketing 0.051 0.025  0.041 0.041  -6.961 3.473  
Reinsurer -0.024 0.033  0.187 0.115  7.321 9.741  
Bank 0.009 0.091  0.020 0.041  2.824 3.499  
Worksite Marketing -0.050 0.033  -0.054 0.055  1.701 4.670  
Affinity Group -0.031 0.044  0.018 0.043  -7.495 3.608 ** 
Ln(premium) 0.017 0.034 *** -0.002 0.002 ** -0.327 0.170 * 
Mutual -0.032 0.002 ** -0.008 0.019  0.549 1.634  
Individual Life% 0.009 0.015  -0.064 0.016 *** 4.134 1.331 *** 
Group Life% 0.086 0.013 *** 0.000 0.027  0.274 2.309  
Individual Annuity% 0.078 0.022 *** -0.055 0.019 *** 3.440 1.596 ** 
Group Annuity% 0.131 0.015 *** -0.025 0.022  3.224 1.854 * 
Geographical Herfindahl Index 0.029 0.017 * 0.007 0.020  -2.341 1.678  
Product Line Herfindahl Index 0.067 0.016 *** 0.079 0.016 *** 0.510 1.312  
Liability to Asset 0.124 0.012 *** 0.242 0.022 *** -11.29 1.859 *** 
Asset Risk -0.048 0.017 ** 0.023 0.036  -11.24 2.999 *** 
Affiliation -0.006 0.028  -0.020 0.011  1.561 0.887 * 
N 7513   7513   7513   
Adjusted R-Squared 0.2445     0.096     0.078     
Note: The dependent variables are various types of frontier efficiency: CE-cost efficiency based on CRS technology; RE-revenue 
efficiency based on CRS technology; PI-profit inefficiency based on Cooper et al. (2000).CRS indicates constant returns to scale. 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes through independent 
agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage,0 otherwise; career agency =1 if a firm primarily 
distributes through career agency, 0 otherwise; exclusive agency =1 if a firm primarily distributes through exclusive agency, 0 
otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; other agency =1 if a firm primarily 
distributes through other agency, 0 otherwise; managing general agency=1 if a firm primarily distributes through managing general 
agency, 0 otherwise; bank =1 if a firm primarily distributes through bank, 0 otherwise; other direct =1 if a firm primarily distributes 
through other direct, 0 otherwise; reinsurer=1 if a firm primarily distributes through reinsurers, 0 otherwise; mass marketing =1 if a 
firm primarily distributes through mass marketing, 0 otherwise; working site marketing =1 if a firm primarily distributes through 
worksite marketing, 0 otherwise; affinity group marketing =1 if a firm primarily distributes through affinity group marketing, 0 
otherwise; direct writing is the omitted group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums 
and annuity considerations from individual life; group life=% of total premiums and annuity considerations from group life; 
individual annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of total premiums 
and annuity considerations from group annuity; accident and health=% of total premiums and annuity considerations from accident 
and health; liability to asset=liability to asset; asset risk=stock/total invested asset; affiliation=1 if a firm is an affiliated company of 
a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard 
errors are given. The year fixed effects and unit fixed effects have been added. 
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However, we don’t find significantly higher cost efficiency for insurers distributed 

through banks. This is different from the results in the expense ratio regressions that 

insurers distributing through banks and reinsurers have a significant lower expense ratio 

than direct writers. Those differences between the expense ratio and cost efficiency 

regression shows that after decomposing expenses into labor expenses, material expenses 

and capital expenses, banks and reinsurers are not more cost efficient and effective than 

direct writers.  

To see whether the product quality hypothesis or the market imperfection 

hypothesis is supported, we run a revenue efficiency regression and profit inefficiency 

regression. If the product quality hypothesis applies, distribution systems with higher cost 

should be compensated by charging a higher price to obtain higher revenue. In this case we 

expect to see a higher revenue efficiency for those cost inefficient distribution systems. 

Since all firms will earn similar profit, the difference in profit efficiency is expect to be 

insignificant. If the market imperfection hypothesis is dominant, insurers will charge at 

similar price and earn similar revenue. We expect to see an insignificant revenue efficiency 

difference. Moreover, cost efficient distribution systems should have a lower profit 

inefficiency score than cost inefficient distribution systems. Results for the regressions of 

revenue efficiency and profit inefficiency are provided in Table 6.  

From the cost efficiency regression, we see that managing general agency insurers 

and general agency insurers are less cost efficient than direct writers. In the revenue 

efficiency regression, their coefficients are negative and insignificant, which means the 

difference in revenue efficiency between general agency/managing general agency and 

direct writing are small and insignificant. The insignificant coefficients in revenue 
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efficiency regression for the two variables means that the two groups of insurers do not 

earn higher revenue to compensate their higher cost. Similar revenue and higher cost 

suggests they make a smaller profit than other groups of insurers, which somewhat supports 

the market imperfection hypothesis. However, in the profit inefficiency regression, almost 

all results in the regression are insignificant and they contradict the implication derived 

from the revenue efficiency regression. The calculation of profit inefficiency is more 

complicated and noisier than cost efficiency and revenue efficiency. From this point of 

view, the results in revenue efficiency are more reliable to explain the coexistence issue.  

To see whether competition and technology development make the cost differences 

among distribution systems change over time, we separate our sample into two subsample- 

the first five year period and last five period. The regressions results for these two 

subsample are not significant different from the others. Probably we need a large period 

gap to identify the change of cost differences over time. 

We also ran regressions in which only independent agency, broker, career agency, 

exclusive agency, direct writer, general agency and managing general agency observations 

are included in the data. The results are in Table 7; and these results are similar to those in 

Table 6. 

6.4.1 Results of Logit Models 

In previous sections, we found that most of the distribution systems have similar 

cost impact. Thus we are interested in finding how decisions about distribution systems are 

made when costs are similar. We examine the relationship between distribution system 

choice and firm characteristics through the logit model and multinomial logit models 

presented in equation (3) and equation (4). Especially we are interested in whether  
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Table 7 
 Regressions of Efficiency Scores on Main Distribution System Dummies 

 CE  RE  PI  

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error  
Intercept -0.276 0.035 *** 0.003 0.044  7.230 3.782 *** 

Independent Agency  0.006 0.015  0.024 0.019  -0.296 1.671  
Brokerage 0.003 0.019  -0.040 0.024 * 0.785 2.041  
Career /Exclusive Agency -0.004 0.016  -0.007 0.020  -1.500 1.768  
Managing General Agency -0.091 0.040 ** -0.007 0.050  1.613 4.223  
General Agency -0.065 0.025 *** -0.009 0.032  1.744 2.713  
Ln(premium) 0.016 0.002  -0.003 0.002  -0.323 0.174 * 
Mutual -0.035 0.016 ** -0.009 0.020  0.697 1.686  
Individual Life% 0.011 0.013  -0.059 0.016 *** 4.210 1.380 *** 
Group Life% 0.096 0.023 *** 0.013 0.029  0.952 2.432  
Individual Annuity% 0.081 0.016 *** -0.056 0.020 *** 3.188 1.657 ** 
Group Annuity% 0.134 0.018 *** -0.021 0.022  3.164 1.896 * 
Geographical Herfindahl 
Index 0.026 0.017 * 0.008 0.021  -2.066 1.781  
Product Line Herfindahl 
Index 0.072 0.013 *** 0.086 0.016 *** 0.097 1.347 ** 
Liability to Asset 0.125 0.018 *** 0.250 0.023 *** -11.89 1.921 ** 
Asset Risk -0.049 0.029 * 0.018 0.036  -11.59 3.078 ** 
Affiliation -0.004 0.009  -0.022 0.011 ** 1.687 0.912 * 
N 7214   7214   7214   
Adjusted R-Squared 0.2411     0.0945     0.0736     
Note: The dependent variables are various types of frontier efficiency: CE-cost efficiency based on CRS technology; RE-revenue 
efficiency based on CRS technology; PI-profit inefficiency based on Cooper et al. (2000).CRS indicates constant returns to scale; 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes 
through independent agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage, 0 otherwise; 
career agency/exclusive agency =1 if a firm primarily distributes through career agency or through exclusive agency, 
0 otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; managing general 
agency=1 if a firm primarily distributes through managing general agency, 0 otherwise; direct writing is the omitted 
group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums 
and annuity considerations from individual life; group life=% of total premiums and annuity considerations from group life; 
individual annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of total premiums 
and annuity considerations from group annuity; accident and health=% of total premiums and annuity considerations from accident 
and health; liability to asset=liability to asset; asset risk=stock/total invested asset; affiliation=1 if a firm is an affiliated company of 
a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard 
errors are given. The year fixed effects and unit fixed effects have been added. 
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organizational form and product mix strategies will impact the choice of distribution 

systems.  

Table 8 provides results of the logit models (Equation 3) with dependent variables 

as Independent Agency, Broker, Direct Writers, and Exclusive Agency. In Hypothesis 3a, 

we expect independent agents to be more associated with stock insurers to control the 

conflict between shareholders and policyholders. This is also the general finding in the 

relationship between organizational form and distribution systems in the P-L literature 

(Kim, Mayers, and Smith, 1996; Berger, Cummins, and Weiss, 1997). However, the results 

for organizational form in Table 8 tell a different story from what we expect. We find the 

coefficient to be significantly positive in model (1) and negative in model (4), indicating 

that mutual firms prefer the independent agency system and are less likely to use exclusive 

agents. This is consistent with the results of Ward (2003) that UK life mutual insurers are 

more likely to use independent agency modes of distribution. This might suggest that the 

agency problem between policyholders (owner of the mutual firms) and managers is 

serious within mutual firms and independent agents could help to monitor managers in the 

absence of a market for corporate control.  

From the prospective of product mix strategies, we expect direct writing insurers to 

have a larger proportion of group annuity and individual annuity business and independent 

agency to do more businesses in individual life and accident and health lines. The 

coefficients of individual annuity and group annuity are significantly positive in model (3) 

indicating that firms focusing on annuity business are more likely to choose direct 

marketing. We also find significantly negative coefficients for individual annuity and 

group annuity in model (1) and model (4), which implies that firms with a low percentage  
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Table 8  
The Choice of Distribution Systems Using  Logit  Models 

 Model 1   Model 2   Model 3   Model 4   
 Independent Agency=1 Brokers=1  Direct Writer=1  Exclusive=1  

Variable Estimate 
Standard 
Error Estimate 

Standard 
Error Estimate 

Standard 
Error Estimate 

Standard 
Error 

Intercept 0.527 0.270 ** -2.368 0.345 *** 0.468 0.417  -12.519 1.202 *** 
Ln(premium) -0.026 0.014 * 0.018 0.017  -0.135 0.021 *** 0.424 0.036 *** 
Mutual 0.431 0.091 *** -0.257 0.122 ** -0.033 0.145  -1.245 0.243 *** 
Individual Life% 0.381 0.091 *** -1.547 0.123 *** 0.522 0.161 *** 1.755 0.245 ** 
Group Life% -0.641 0.161 *** 0.599 0.182 *** 1.266 0.235 *** -6.579 1.137 *** 
Individual Annuity% -0.737 0.107 *** 0.392 0.124 *** 0.958 0.188 *** -0.665 0.280 ** 
Group Annuity% -0.871 0.161 *** 0.245 0.184  1.709 0.235 *** -1.533 0.436 *** 
Geographical Herfindahl Index -0.399 0.074 *** 0.616 0.091 *** -0.268 0.119 ** 0.316 0.174 * 
Product Line Herfindahl Index -0.060 0.116  0.782 0.148 *** -0.866 0.187 *** -1.325 0.284 *** 
Premium to Asset -0.080 0.060  0.234 0.065 *** 0.226 0.105 ** -1.032 0.261 *** 
Liability to Asset 0.869 0.157 *** 0.014 0.195  -0.716 0.236 *** -0.396 0.494  
Advertising Ratio -3.248 0.392 *** -5.610 0.921 *** 6.924 0.427 *** -2.553 1.000 ** 
Asset Risk -0.132 0.227  -0.234 0.294  0.474 0.321  -1.138 0.743  
Affiliate 0.238 0.068 *** 0.316 0.090 *** 0.009 0.110  -0.710 0.163 *** 
             
Likelihood Ratio Chi-Squared 445.14   680.17   450.71   742.08   
P-Value 0.0000   0.0000   0.0000   0.0000   
2 Log Likelihood Ratio -4897.45     -3443.4     -2375.02     -1248.3     
Note: The dependent variables are distribution dummies: independent agency=1 if a firm primarily distributes through independent agents, 0 otherwise; brokerage=1 if a firm primarily 
distributes through brokerage, 0 otherwise; exclusive agency=1 if a firm primarily distributes through exclusive agency or career agency, 0 otherwise; direct writer=1 if a firm is a direct 
writer, 0 otherwise. 
The independent variables include: mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer the dummy=0; individual life=% of premiums and annuity considerations 
from individual life; group life=% of premiums and annuity considerations from group life; individual annuity=% of premiums and annuity considerations premiums and annuity 
considerations from individual annuity; group annuity=% of premiums and annuity considerations from group annuity; accident and health=% of premiums and annuity considerations from 
accident and health; liability to asset=liability divided by total assets; advertising ratio=advertising expense/total premiums and annuity considerations; asset risk=stock/total invested assets; 
affiliation=1 if a firm is an affiliated company of a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. 
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of premiums collected from the annuity line are significantly associated with independent 

agents and exclusive agents. This supports our Hypothesis 3b that insurers focusing on 

individual annuity and group annuity will choose to distribute directly.  

The coefficient for individual life is significantly positive in model (1), model (3) 

and model (4), which means that insurers focusing on individual life business are more 

likely to distribute through independent agents, exclusive agents or direct writers. This is 

partly consistent with Carr, Cummins, and Regan (1999)’s finding that career 

agency/exclusive agency insurers are more prevalent among life insurance firms that sell 

complex products, such as individual life insurance. The coefficient for group life is 

significantly positive in model (2) and model (3).  Baranoff and Sager (2003) explained 

why firms with much group business prefer brokers, which accounts for the positive sign 

in model (2). The clients for group business are firms that obtain group health, life, and 

pension products for their employees. These sophisticated consumers prefer brokers that 

represent them and provide important monitoring functions for the insureds.  

Most of the results for control variables are consistent with the literature in the P-L 

insurance industry. For firms with high advertising expense, a direct-based distribution 

system is preferred as it could help to protect the insurer’s property rights represented by 

their large advertising investment. Kim, Mayers, and Smith (1996) found that the higher 

advertising expense is to premiums, the larger is the probability the insurer will choose to 

distribute through exclusive agents. The coefficient of the advertising ratio is significantly 

negative in the independent agency (Model 1) and broker (Model 2) model and significant 

and positive in the direct writer (Model 3) model, which supports relationship between 

advertising investment and distribution systems in the life insurance industry. 
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Results for the geographic HHI are also consistent with previous research. 

Exclusive agency system is found to be frequently applied in more geographically 

concentrated markets (Sass and Gisser, 1989; Kim, Mayers, and Smith, 1996). In model 4, 

a significantly positive coefficient for the Geographic HHI is found, which means that the 

more geographically concentrated the insurer is, the more likely the insurer is to use 

exclusive agency.  

Ln(premium) measures the size of a firm. The coefficient is significantly negative 

in model (1) and model (3), and significantly positive in model (4). As argued by Ward 

(2003), large firms might be less likely to use independent agency distribution given that 

they are capable of creating an internal sales force and they do not like being monitored by 

independent agents. Large insurers have many complex products.  

Leverage is measured as total liabilities divided by total assets. We expect 

companies with higher leverage ratios to be more likely to use independent agency 

distribution system because independent agents are capable of advising potential 

policyholders of the financial risk associated with such companies. The coefficient of 

liability-to-asset ratio is significantly positive in Model (1) and significantly negative in 

Model (3) and Model (4), which is consistent with our expectation.  

6.4.2 Results of Multinomial Logit Model 

To jointly examine the choice among those distribution systems, we applied a 

multinomial logit Model, which has been widely accepted as a tool for the prediction of 

choice behavior. We run a model with 12 categories and a model with only 6 main 

categories. The results are very similar. The results of the multinomial logit model with 6 
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categories are shown in Table 9.9 

As mentioned above, we use direct writers as base group. So when we interpret 

coefficients, it’s based on comparison with direct writers. For example, a significant 

coefficient of ln(premium) is 0.117 in the independent agency sub-equation, this means 

that increases in firm size, especially premiums, will increase the probability the firm is 

associated with independent agency relatively to the probability that the insurer is a direct 

writer.  

The results of organizational form are slightly different from the results obtained 

from the logit models. In the multinomial model, the coefficient for mutual is significantly 

negative in the career/exclusive agency regression, significantly positive in the general 

agency regression, and insignificant in the other regressions. Unlike the result in model (1) 

of Table 9, the coefficient of independent agency is not significant, indicating that the 

probability that firms distribute via independent agents/broker relative to direct writing will 

not be affected by organizational form. The coefficient is -1.141 for career/exclusive 

agency insurers, which means that mutual insurers have a lower the probability of 

distributing via career/exclusive agents to distributing directly.  

The coefficients of individual annuity and group annuity are significantly negative 

in the regressions of independent agency, brokerage, and career/exclusive agency. This is 

consistent with the results of the logit models, that writing a larger proportion of business 

in individual annuities and group annuities decreases the probability that firms distribute 

via independent agents/broker/career/exclusive agency relative to direct writing. The 

                                                           
9 The standard errors for intercept and mutual are very large in the managing general agency regression 
because of a small number of observations in this category (25 observations). We also try a regression that 
excludes this category. The results are similar to the one in Table 9.  
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Table 9  
The Choice of Distribution Systems Using Multinomial Logit Model 

 1 2 3 5 6 
 Independent Agency Brokerage Career/Exclusive Agency Managing General Agency General Agency 

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   

Intercept -0.772 0.438  -2.473 0.505 *** -12.96 1.282 *** -8.706 1187.
4 

 -7.441 -4.780 *** 

Ln(premium) 0.117 0.022 *** 0.132 0.025 *** 0.560 0.043 *** -0.118 0.16  0.287 0.067 *** 

Mutual 0.206 0.148  -0.119 0.179  -1.141 0.279 *** -15.412 1109.
5 

 0.740 0.328 ** 

Individual Life% -0.294 0.166 * -1.717 0.190 *** 1.262 0.289 *** -0.893 0.70  -0.142 0.445  
Group Life% -1.543 0.254 *** -0.764 0.273 *** -7.758 1.121 *** -10.250 4.53 ** -5.384 1.520 *** 
Individual Annuity% -1.222 0.195 *** -0.590 0.210 *** -1.645 0.332 *** -4.556 1.97 ** -0.322 0.512  
Group Annuity% -2.121 0.236 *** -1.461 0.244 *** -3.392 0.484 *** -38.700 27.71  -0.485 0.520  
Geographical Herfindahl 
Index 

0.102 0.124  0.735 0.140 *** 0.685 0.210 *** -6.806 1.96 *** 0.524 0.353  

Product Line Herfindahl 
Index 

0.762 0.194 *** 1.373 0.223 *** -0.494 0.333  -5.754 1.30 *** 0.543 0.544  

Premium to Asset -0.246 0.111 ** -0.029 0.116  -1.281 0.279 *** -0.748 0.77  -0.459 0.303  
Liability to Asset 1.059 0.246 *** 0.751 0.282 *** 0.208 0.543  -0.054 1.39  -1.336 0.733 * 

Advertising Ratio -7.323 0.490 *** -
11.099 

1.039 *** -9.053 1.210 *** -71.063 21.53 *** -
11.633 

3.605 *** 

Asset Risk -0.403 0.335  -0.508 0.401  -1.436 0.804 * 4.655 1.65 *** -1.166 1.174  
Affiliate 0.166 0.113  0.328 0.132 ** -0.613 0.192 *** -1.449 0.61 ** -0.651 0.289 ** 
Log Likelihood Ratio -

7078.9 
  LR Chi-

Squared  
2070.
1 

  N 7214               

Note: The dependent variables are distribution system dummies: independent agency=1 if a firm primarily distributes through independent agency; brokerage=2 if a firm primarily distributes 
through brokerage; exclusive/ career agency=3 if a firm primarily distributes through exclusive agency or through career agency; direct writing=4 if a firm primarily directly distributes its 
products; managing general agency=5 if a firm primarily distributes through managing general agency; general agency=6 if a firm primarily distributes through general agency; direct writing 
is the base category to estimate the model.  
The independent variables include: mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer the dummy=0; individual life=% of premiums and annuity considerations 
from individual life; group life=% of premiums and annuity considerations from group life; individual annuity=% of premiums and annuity considerations from individual annuity; group 
annuity=% of premiums and annuity considerations from group annuity; accident and health=% of premiums from accident and health; liability to asset=liability divided by total assets; 
advertising ratio=advertising expense/total premiums and annuity considerations; asset risk=stock/total invested assets; affiliation=1 if a firm is an affiliated company of a group insurer, 0 
otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. 
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coefficients of group life are also significantly negative in all the regressions, which means 

that the more premiums written from group life products, the less likely it is that the 

insurers will distribute through those agent-based distribution systems. This might be 

consistent with the argument of Carr, Cummins, and Regan (1999) that group products are 

less risky and less complicated due to the less of an adverse selection concern and an easier 

underwriting process.  

Results for the other control variables are very similar to the results in Table 8. The 

coefficient of Geographic HHI in the managing general agency regression is -6.806, and 

very significant. As we mentioned above, managing general agency is often used in 

insurers’ geographical expansion. The negative sign is consistent with this motivation. The 

coefficients of Geographic HHI are significantly positive for brokerage and 

career/exclusive agency, which is consistent with previous results from the logit models. 

The advertising ratio is negatively related to most distribution systems. Firms with a large 

investment in advertising are less likely to distribute through independent agents and other 

distribution systems when compared with a direct writing distribution channel. This 

strongly confirms the results in 6.4 and previous literature (Sass and Gisser, 1989 and 

Marvel, 1982). The coefficient of ln(premium) is positive and significant in almost all sub-

regressions except the managing general agency one. This means that larger insurers are 

least likely to be direct writers or distribute via managing general agency. The results are 

not consistent with the expectations that larger firms are more capable of building their 

own direct distribution force. The coefficient of the leverage ratios is found to be 1.059 in 

the independent agency regression and 0.751 in the brokerage regressions. The positive 

and significant sign means that the higher the ratio, the larger the probability that insurers 
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will distribute through independent agents or brokers compared with direct writing. This 

confirms the findings in the logit models.  

6.5 Robustness Check 

To control the endogenous problem, we replace firm characteristics by using their 

lag terms. The results are shown in Appendix Table A.1.1 to Appendix Table A.1.6. They 

are similar to these in Table 2, Table 4, Table 6, Table 7, Table 8 and Table 9. We find in 

the section and previous section that the mutual firms will be more likely to use 

independent agency distribution system. This is not consistent with findings in the P-L 

insurance industry. Some big mutual insurers demutualized around 2000 (Cummins and 

Viswanathan, 2003). We suspect that the demutualization in the life insurance industry 

might affect the results on organizational form. Therefore we double check that these 

demutualized insurers are identified as stock insurers after demutualization. Then we run 

regressions for the subsample from 2002 to 2012 to exclusive the demutualization effect. 

The results are shown in Appendix Table A.2.1 to Table A.2.6. They are similar to results 

on the complete sample. Therefore, the demutualization effect is not a reason to explain 

why mutual firms will be more likely to use independent agency distribution system.  
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Table A.1.1  
Regressions of Expense Ratios on Distribution System Dummies Using Lag(Firm 

Characteristics) 

 

Underwriting Expense/Total 
Premiums and Annuity 

Considerations   
Total Expense/Total Premiums 

and Annuity Considerations 

Variable Estimate Standard 
Error     Estimate Standard 

Error   
Intercept 1.581 0.038 ***  1.865 0.043 *** 
Independent Agency 0.003 0.017   0.005 0.019  
Brokerage 0.028 0.021   0.031 0.024  
Career Agency -0.019 0.021   -0.022 0.024  
Exclusive Agency 0.011 0.020   0.011 0.023  
Managing General Agency 0.031 0.044   0.022 0.050  
Other Agency -0.004 0.049   -0.005 0.056  
Internet -0.062 0.079   -0.066 0.089  
Other Direct 0.057 0.076   0.062 0.085  
General Agency 0.048 0.028 *  0.057 0.031 * 
Mass Marketing 0.055 0.037   0.058 0.041  
Reinsurer -0.073 0.103   -0.072 0.116  
Bank -0.069 0.037 *  -0.077 0.041 * 
Worksite Marketing -0.008 0.049   -0.008 0.055  
Affinity Group 0.003 0.038   0.010 0.043  
Ln(premium)t-1 -0.076 0.002 ***  -0.090 0.002 *** 
Mutualt-1 0.026 0.017   0.040 0.019 ** 
Individual Life%t-1 0.059 0.010 ***  0.066 0.012 *** 
Group Life%t-1 -0.116 0.025 ***  -0.115 0.028 *** 
Individual Annuity%t-1 0.001 0.010 *  0.009 0.011 *** 
Group Annuity%t-1 0.039 0.016 **  0.049 0.018 *** 
Geographical Herfindahl Indext-1 -0.044 0.018 **  -0.047 0.020 ** 
Product Line Herfindahl Indext-1 -0.092 0.014 ***  -0.112 0.016 *** 
Liability to Assett-1 0.085 0.019 ***  0.086 0.022 *** 
Asset Riskt-1 0.090 0.032 ***  0.046 0.035  
Affiliatet-1 -0.002 0.009   -0.003 0.011  
N 7,446    7,446   
Adjusted R-Squared 0.261       0.278     
Note: The dependent variables are underwriting expense ratio and total expense ratio.    
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes through independent 
agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage,0 otherwise; career agency =1 if a firm primarily 
distributes through career agency, 0 otherwise; exclusive agency =1 if a firm primarily distributes through exclusive agency, 0 
otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; other agency =1 if a firm primarily 
distributes through other agency, 0 otherwise; managing general agency=1 if a firm primarily distributes through managing general 
agency, 0 otherwise; bank =1 if a firm primarily distributes through bank, 0 otherwise; other direct =1 if a firm primarily distributes 
through other direct, 0 otherwise; reinsurer=1 if a firm primarily distributes through reinsurers, 0 otherwise; mass marketing =1 if a 
firm primarily distributes through mass marketing, 0 otherwise; working site marketing =1 if a firm primarily distributes through 
worksite marketing, 0 otherwise; affinity group marketing =1 if a firm primarily distributes through affinity group marketing, 0 
otherwise; direct writing is the omitted group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums 
and annuity considerations from individual life; group life=% of total premiums and annuity considerations from group life; 
individual annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of total premiums 
and annuity considerations from group annuity; accident and health=% of total premiums from accident and health; liability to 
asset=liability divided by total assets; asset risk=stock/total invested assets; affiliation=1 if a firm is an affiliated company of a group 
insurer, and 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard 
errors are given. The year fixed effects and unit fixed effects have been added.  
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Table A.1.2  

Regressions of Expense Ratios on Main Distribution System Dummies Using 
Lag(Firm Characteristics) 

 

Underwriting Expense/Total 
Premiums and Annuity 

Considerations   
Total Expense/Total Premiums 

and Annuity Considerations 

Variable Estimate Standard 
Error     Estimate Standard 

Error   

Intercept 1.550 0.039 ***  1.826 0.044 *** 
Independent Agency/Brokerage 0.004 0.017   0.006 0.019  
Career /Exclusive Agency -0.005 0.018   -0.008 0.021  
Managing General Agency 0.030 0.044   0.019 0.050  
General Agency 0.039 0.028   0.047 0.032  
Ln(premium)t-1 -0.075 0.002 ***  -0.089 0.002 *** 
Mutualt-1 0.025 0.018   0.040 0.020 ** 
Individual Life%t-1 0.059 0.011 ***  0.066 0.012 ** 
Group Life%t-1 -0.131 0.027 ***  -0.137 0.030 *** 
Individual Annuity%t-1 0.000 0.010   0.007 0.011  
Group Annuity%t-1 0.038 0.017 **  0.047 0.019 ** 
Geographical Herfindahl Indext-1 -0.028 0.019   -0.023 0.022  
Product Line Herfindahl Indext-1 -0.085 0.014 ***  -0.101 0.016 *** 
Liability to Assett-1 0.098 0.020 ***  0.099 0.022 *** 
Asset Riskt-1 0.093 0.032 ***  0.045 0.036  
Affiliatet-1 -0.002 0.010   -0.003 0.011  
N 7151    7151   
Adjusted R-Squared 0.254       0.271     
Note: The dependent variables are underwriting expense ratio and total expense ratio. 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes 
through independent agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage, 0 otherwise; 
career agency/exclusive agency =1 if a firm primarily distributes through career agency or through exclusive agency, 
0 otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; managing general 
agency=1 if a firm primarily distributes through managing general agency, 0 otherwise; direct writing is the omitted 
group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of 
total premiums and annuity considerations from individual life; group life=% of total premiums and annuity 
considerations from group life; individual annuity=% of total premiums and annuity considerations from individual 
annuity; group annuity=% of total premiums and annuity considerations from group annuity; accident and health=% 
of total premiums from accident and health; liability to asset=liability divided by total assets; asset risk=stock/total 
invested assets; affiliation=1 if a firm is an affiliated company of a group insurer, and 0 otherwise. *** Significant at 
the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard errors are given. The year fixed 
effects and unit fixed effects have been added.  
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Table A.1.3  
Regressions of Efficiency Scores on Distribution System Dummies  

Using Lag(Firm Characteristics) 
 CE   RE   PI   

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   
Intercept -0.213 0.034 *** -0.026 0.043  27.33 3.613 ** 
Independent Agency -0.007 0.015  0.018 0.019  -1.251 1.586  
Brokerage -0.006 0.019  -0.045 0.023 * 0.147 1.976  
Career Agency -0.012 0.019  -0.024 0.024  -1.166 1.979  
Exclusive Agency -0.018 0.018  -0.003 0.022  -3.285 1.892 * 
Managing General Agency -0.101 0.039 *** -0.012 0.049  0.748 4.167  
Other Agency 0.048 0.044  0.155 0.055 *** -8.149 4.674 * 
Internet -0.072 0.071  -0.032 0.089  -28.34 7.523 *** 
Other Direct -0.163 0.068 ** 0.111 0.085  6.955 7.168  
General Agency -0.064 0.025 *** -0.014 0.031  0.733 2.634  
Mass Marketing 0.052 0.033  0.037 0.041  -6.740 3.459 * 
Reinsurer -0.102 0.092  0.136 0.116  8.477 9.751  
Bank 0.008 0.033  0.011 0.041  2.965 3.489  
Worksite Marketing -0.048 0.044  -0.063 0.055  1.813 4.654  
Affinity Group -0.036 0.034  0.008 0.043  -7.382 3.596 ** 
Ln(premium)t-1 0.015 0.002 *** -0.001 0.002  -0.021 0.170  
Mutualt-1 -0.032 0.015 ** -0.009 0.019  0.492 1.629  
Individual Life%t-1 -0.005 0.009  -0.025 0.012 ** 0.955 0.976  
Group Life%t-1 0.098 0.023 *** 0.060 0.028 ** -2.548 2.396  
Individual Annuity%t-1 0.014 0.009 * 0.005 0.011  0.189 0.904  
Group Annuity%t-1 0.094 0.015 *** 0.013 0.018  -0.161 1.550 * 
Geographical Herfindahl Indext-1 0.031 0.016 * -0.001 0.020  -1.479 1.717  
Product Line Herfindahl Indext-1 0.070 0.012 *** 0.082 0.016 *** 0.349 1.312  
Liability to Assett-1 0.117 0.017 *** 0.210 0.022 *** -10.610 1.842 *** 
Asset Riskt-1 -0.037 0.028  -0.005 0.035  -11.790 2.983 *** 
Affiliatet-1 -0.004 0.008  -0.018 0.011 * 1.589 0.888 * 
N 7,446   7,446   7,446   
Adjusted R-Squared 0.235     0.094     0.075     
Note: The dependent variables are various types of frontier efficiency: CE-cost efficiency based on CRS technology; RE-revenue efficiency based 
on CRS technology; PI-profit inefficiency based on Cooper et al. (2000).CRS indicates constant returns to scale. 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes through independent agents, 0 
otherwise; brokerage=1 if a firm primarily distributes through brokerage,0 otherwise; career agency =1 if a firm primarily distributes through career 
agency, 0 otherwise; exclusive agency =1 if a firm primarily distributes through exclusive agency, 0 otherwise; general agency =1 if a firm primarily 
distributes through general agency, 0 otherwise; other agency =1 if a firm primarily distributes through other agency, 0 otherwise; managing general 
agency=1 if a firm primarily distributes through managing general agency, 0 otherwise; bank =1 if a firm primarily distributes through bank, 0 
otherwise; other direct =1 if a firm primarily distributes through other direct, 0 otherwise; reinsurer=1 if a firm primarily distributes through reinsurers, 
0 otherwise; mass marketing =1 if a firm primarily distributes through mass marketing, 0 otherwise; working site marketing =1 if a firm primarily 
distributes through worksite marketing, 0 otherwise; affinity group marketing =1 if a firm primarily distributes through affinity group marketing, 0 
otherwise; direct writing is the omitted group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums and annuity 
considerations from individual life; group life=% of total premiums and annuity considerations from group life; individual annuity=% of total 
premiums and annuity considerations from individual annuity; group annuity=% of total premiums and annuity considerations from group annuity; 
accident and health=% of total premiums and annuity considerations from accident and health; liability to asset=liability to asset; asset risk=stock/total 
invested asset; affiliation=1 if a firm is an affiliated company of a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 
5% level; * Significant at the 10% level. Standard errors are given. The year fixed effects and unit fixed effects have been added. 
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Table A.1.4  
Regressions of Efficiency Scores on Main Distribution System Dummies 

Using Lag( Firm Characteristics) 
 CE   RE   PI   

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   

Intercept -0.228 0.035 *** -0.030 0.044  7.440 3.775 ** 
Independent Agency/ Brokerage 0.001 0.016  0.004 0.020  -0.076 1.655  
Career /Exclusive Agency -0.010 0.017  -0.025 0.021  -1.188 1.765  
Managing General Agency -0.097 0.040 ** -0.022 0.050  1.649 4.222  
General Agency -0.058 0.025 ** -0.004 0.032  1.683 2.700  
Ln(premium)t-1 0.015 0.002 *** -0.001 0.002  0.004 0.174  
Mutualt-1 -0.034 0.016 ** -0.002 0.020  0.505 1.682  
Individual Life%t-1 -0.004 0.010  -0.021 0.012 * 1.004 1.041  
Group Life%t-1 0.109 0.024 *** 0.080 0.030 *** -2.497 2.539  
Individual Annuity%t-1 0.017 0.009 * 0.008 0.011  -0.240 0.930  
Group Annuity%t-1 0.097 0.015 *** 0.020 0.019  -0.413 1.589  
Geographical Herfindahl Indext-1 0.028 0.017 * -0.001 0.022  -0.890 1.835  
Product Line Herfindahl Indext-1 0.076 0.013 *** 0.090 0.016 *** -0.125 1.354  
Liability to Assett-1 0.119 0.018 *** 0.212 0.022 *** -10.540 1.901 *** 
Asset Riskt-1 -0.045 0.029  -0.018 0.036  -12.500 3.075 *** 
Affiliatet-1 -0.002 0.009  -0.020 0.011 * 1.734 0.918 * 
N 7151   7151   7151   
Adjusted R-Squared 0.236     0.093     0.072     
Note: The dependent variables are various types of frontier efficiency: CE-cost efficiency based on CRS technology; RE-revenue 
efficiency based on CRS technology; PI-profit inefficiency based on Cooper et al. (2000).CRS indicates constant returns to scale; 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes 
through independent agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage, 0 otherwise; 
career agency/exclusive agency =1 if a firm primarily distributes through career agency or through exclusive agency, 
0 otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; managing general 
agency=1 if a firm primarily distributes through managing general agency, 0 otherwise; direct writing is the omitted 
group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums 
and annuity considerations from individual life; group life=% of total premiums and annuity considerations from group life; 
individual annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of total premiums 
and annuity considerations from group annuity; accident and health=% of total premiums and annuity considerations from accident 
and health; liability to asset=liability to asset; asset risk=stock/total invested asset; affiliation=1 if a firm is an affiliated company of 
a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard 
errors are given. The year fixed effects and unit fixed effects have been added. 
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Table A.1.5  
The Choice of Distribution Systems Using  Logit  Models and Lag(Firm Characteristics) 

 Model 1   Model 2   Model 3   Model 4   
 Independent Agency=1 Brokers=1   Direct Writer=1   Career/Exclusive=1  

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   
Intercept 0.679 0.273 ** -2.490 0.350 *** 0.564 0.422  -12.200 1.198 *** 
Ln(premium)t-1 -0.037 0.014 *** 0.027 0.018  -0.130 0.022 *** 0.405 0.036 *** 
Mutualt-1 0.448 0.091 *** -0.267 0.123 ** -0.033 0.145  -1.186 0.242 *** 
Individual Life%t-1 0.331 0.087 *** -1.455 0.120 *** 0.559 0.157 *** 1.565 0.196 *** 
Group Life%t-1 -0.677 0.162 *** 0.712 0.181 *** 1.165 0.237 *** -6.679 1.114 *** 
Individual Annuity%t-1 -0.721 0.104 *** 0.476 0.119 *** 0.991 0.188 *** -0.581 0.167 *** 
Group Annuity%t-1 -0.788 0.160 *** 0.243 0.186  1.664 0.236 *** -1.479 0.404 *** 
Geographical Herfindahl Indext-1 -0.403 0.074 *** 0.617 0.092 *** -0.291 0.120 ** 0.260 0.172  
Product Line Herfindahl Indext-1 -0.061 0.116  0.816 0.149 *** -0.965 0.189 *** -1.095 0.278 *** 
Premium to Assett-1 -0.062 0.060  0.256 0.066 *** 0.167 0.110  -1.204 0.262 *** 
Liability to Assett-1 0.919 0.158 *** -0.058 0.197  -0.908 0.238 *** -0.413 0.476  
Advertising Ratiot-1 -2.544 0.372 *** -5.445 0.895 *** 6.777 0.422 *** -1.145 0.426 *** 
Asset Riskt-1 -0.188 0.231  -0.221 0.300  0.547 0.320  -1.109 0.730  
Affiliatet-1 0.253 0.068 *** 0.298 0.090 *** -0.017 0.110  -0.692 0.162 *** 
Likelihood Ratio Chi-Squared 406.85   677.6   452.29   723.19   
P-Value 0.0000   0.0000   0.0000   0.0000   
2 Log Likelihood Ratio -4870.138     -3406.2     -2351.79     -1251.1     
Note: The dependent variables are distribution dummies: independent agency=1 if a firm primarily distributes through independent agents, 0 otherwise; brokerage=1 if a firm primarily 
distributes through brokerage, 0 otherwise; exclusive agency=1 if a firm primarily distributes through exclusive agency or career agency, 0 otherwise; direct writer=1 if a firm is a direct 
writer, 0 otherwise. 
The independent variables include: mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer the dummy=0; individual life=% of premiums and annuity 
considerations from individual life; group life=% of premiums and annuity considerations from group life; individual annuity=% of premiums and annuity considerations premiums and 
annuity considerations from individual annuity; group annuity=% of premiums and annuity considerations from group annuity; accident and health=% of premiums and annuity 
considerations from accident and health; liability to asset=liability divided by total assets; advertising ratio=advertising expense/total premiums and annuity considerations; asset 
risk=stock/total invested assets; ROE= net income/average capital; affiliation=1 if a firm is an affiliated company of a group insurer, 0 otherwise. *** Significant at the 1% level; ** 
Significant at the 5% level; * Significant at the 10% level. 
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Table A.1.6 
The Choice of Distribution Systems Using Multinomial Logit Model and Lag(Firm Characteristics) 

 1 2 3 5 6 

 Independent Agency Brokerage Career/Exclusive Agency Managing General Agency General Agency 

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error 
  

Intercept -0.857 0.446 * -2.781 0.517 *** -13.02 1.286 *** -8.332 16.81  -23.04 19.45  
Ln(premium)t-1 0.107 0.0225 *** 0.135 0.026 *** 0.547 0.0427 *** -0.224 0.153  0.295 0.068 *** 
Mutualt-1 0.21 0.148  -0.125 0.179  -1.117 0.279 *** -16.09 1544  0.769 0.329 ** 
Individual Life%t-1 -0.379 0.166 ** -1.707 0.19 *** 1.092 0.269 *** -0.895 0.738  -0.333 0.44  
Group Life%t-1 -1.45 0.256 *** -0.583 0.274 ** -7.498 1.132 *** -9.663 4.519 ** -5.496 1.667 *** 
Individual Annuity%t-1 -1.29 0.196 *** -0.585 0.212 *** -1.666 0.286 *** -1.353 0.383 **** -0.587 0.51  
Group Annuity%t-1 -2.074 0.239 *** -1.461 0.251 *** -3.338 0.467 *** -17.75 6.69 *** -0.738 0.523  
Geographical Herfindahl Indext-1 0.118 0.126  0.754 0.142 *** 0.685 0.211 *** -7.219 2.017 *** 0.564 0.358  
Product Line Herfindahl Indext-1 0.869 0.196 *** 1.513 0.226 *** -0.222 0.332  -5.438 1.303 *** 0.772 0.553  
Premium to Assett-1 -0.189 0.116  0.0339 0.121  -1.332 0.287 *** -0.129 0.698  -0.516 0.317  
Liability to Assett-1 1.29 0.248 *** 0.895 0.286 *** 0.437 0.53  0.181 1.407  -1.028 0.745  
Advertising Ratiot-1 -7.229 0.486 *** -10.95 0.994 *** -9.038 1.217 *** -89.47 30.71 *** -11.15 1.713 *** 
Asset Riskt-1 -0.459 0.335  -0.54 0.405  -1.462 0.801 * 4.742 1.746 *** -1.157 1.197  
Affiliatet-1 0.198 0.113 * 0.338 0.132 ** -0.56 0.192 *** -1.172 0.595 ** -0.585 0.293 ** 
                

Log Likelihood Ratio -7015.78   LR Chi-
Squared  2070.1         N 7151 

        

Note: The dependent variables are distribution system dummies: independent agency=1 if a firm primarily distributes through independent agency; brokerage=2 if a firm primarily distributes 
through brokerage; exclusive/ career agency=3 if a firm primarily distributes through exclusive agency or through career agency; direct writing=4 if a firm primarily directly distributes its 
products; managing general agency=5 if a firm primarily distributes through managing general agency; general agency=6 if a firm primarily distributes through general agency; direct writing 
is the base category to estimate the model.  
The independent variables include: mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer the dummy=0; individual life=% of premiums and annuity considerations 
from individual life; group life=% of premiums and annuity considerations from group life; individual annuity=% of premiums and annuity considerations from individual annuity; group 
annuity=% of premiums and annuity considerations from group annuity; accident and health=% of premiums from accident and health; liability to asset=liability divided by total assets; 
advertising ratio=advertising expense/total premiums and annuity considerations; asset risk=stock/total invested assets; ROE= net income/average capital; affiliation=1 if a firm is an affiliated 
company of a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. 
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Table A.2.1                                                                                                                  
Regressions of Expense Ratios on Distribution System Dummies-Demutualization 

 

Underwriting Expense/Total 
Premiums and Annuity 

Considerations   
Total Expense/Total Premiums and 

Annuity Considerations 
Variable Estimate Standard Error     Estimate Standard Error   
Intercept 1.950 0.045 ***  2.310 0.050 *** 
Independent Agency -0.012 0.019   -0.012 0.021  
Brokerage -0.003 0.023   -0.004 0.025  
Career Agency -0.014 0.025   -0.020 0.027  
Exclusive Agency 0.001 0.022   0.001 0.024  
Managing General Agency -0.044 0.048   -0.058 0.053  
Other Agency -0.017 0.060   -0.011 0.066  
Internet -0.091 0.072   -0.093 0.079  
Other Direct -0.029 0.100   -0.059 0.110  
General Agency 0.030 0.014 **  0.033 0.021  
Reinsurer -0.121 0.140   -0.150 0.155  
Bank -0.049 0.037   -0.050 0.041  
Worksite Marketing -0.021 0.050 *  -0.022 0.056  
Affinity Group 0.021 0.044   0.030 0.049  
Ln(premium)t-1 -0.098 0.002 ***  -0.117 0.003 *** 
Mutualt-1 0.010 0.020   0.026 0.022  
Individual Life%t-1 0.049 0.015 ***  0.052 0.016 *** 
Group Life%t-1 -0.072 0.026 ***  -0.081 0.028 *** 
Individual Annuity%t-1 -0.085 0.018 ***  -0.090 0.020 *** 
Group Annuity%t-1 0.083 0.020 ***  0.095 0.022 *** 
Geographical Herfindahl Indext-1 0.011 0.019   0.014 0.021  
Product Line Herfindahl Indext-1 -0.053 0.016 ***  -0.064 0.018 *** 
Liability to Assett-1 0.102 0.023 ***  0.117 0.025 *** 
Asset Riskt-1 0.069 0.035 **  0.071 0.039 * 
Affiliatet-1 -0.012 0.010   -0.010 0.011  
N 5,073    5,073   
Adjusted R-Squared 0.36       0.394    
Note: The dependent variables are underwriting expense ratio and total expense ratio.    
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes through independent 
agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage,0 otherwise; career agency =1 if a firm primarily 
distributes through career agency, 0 otherwise; exclusive agency =1 if a firm primarily distributes through exclusive agency, 0 otherwise; 
general agency =1 if a firm primarily distributes through general agency, 0 otherwise; other agency =1 if a firm primarily distributes 
through other agency, 0 otherwise; managing general agency=1 if a firm primarily distributes through managing general agency, 0 
otherwise; bank =1 if a firm primarily distributes through bank, 0 otherwise; other direct =1 if a firm primarily distributes through other 
direct, 0 otherwise; reinsurer=1 if a firm primarily distributes through reinsurers, 0 otherwise; mass marketing =1 if a firm primarily 
distributes through mass marketing, 0 otherwise; working site marketing =1 if a firm primarily distributes through worksite marketing, 
0 otherwise; affinity group marketing =1 if a firm primarily distributes through affinity group marketing, 0 otherwise; direct writing is 
the omitted group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums and 
annuity considerations from individual life; group life=% of total premiums and annuity considerations from group life; individual 
annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of total premiums and annuity 
considerations from group annuity; accident and health=% of total premiums from accident and health; liability to asset=liability divided 
by total assets; asset risk=stock/total invested assets; affiliation=1 if a firm is an affiliated company of a group insurer, and 0 otherwise. 
*** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard errors are given. The year fixed 
effects and unit fixed effects have been added.  
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Table A.2.2                                                                                                          
Regressions of Expense Ratios on Main Distribution System Dummies-

Demutualization 

 

Underwriting Expense/Total 
Premiums and Annuity 

Considerations   
Total Expense/Total Premiums 

and Annuity Considerations 

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   

Intercept 1.934 0.047 ***  2.288 0.051 *** 
Independent Agency/Brokerage -0.009 0.019   -0.009 0.022  
Career /Exclusive Agency -0.004 0.021   -0.007 0.023  
Managing General Agency -0.041 0.048   -0.057 0.053  
General Agency 0.012 0.031   0.019 0.034  
Ln(premium)t-1 -0.097 0.002 ***  -0.115 0.003 *** 
Mutualt-1 0.008 0.020   0.026 0.023  
Individual Life%t-1 0.042 0.015 ***  0.038 0.017 ** 
Group Life%t-1 -0.118 0.028 ***  -0.151 0.031 *** 
Individual Annuity%t-1 -0.101 0.018   -0.117 0.020 *** 
Group Annuity%t-1 0.069 0.020 ***  0.070 0.022 *** 
Geographical Herfindahl Indext-1 0.046 0.021 **  0.058 0.023 ** 
Product Line Herfindahl Indext-1 -0.064 0.016 ***  -0.075 0.018 *** 
Liability to Assett-1 0.109 0.023 ***  0.122 0.025 *** 
Asset Riskt-1 0.059 0.036   0.060 0.040  
Affiliatet-1 -0.015 0.011   -0.013 0.012  
N 4,857    4,857   
Adjusted R-Squared 0.360       0.394     
Note: The dependent variables are underwriting expense ratio and total expense ratio. 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes 
through independent agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage, 0 otherwise; 
career agency/exclusive agency =1 if a firm primarily distributes through career agency or through exclusive agency, 
0 otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; managing general 
agency=1 if a firm primarily distributes through managing general agency, 0 otherwise; direct writing is the omitted 
group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of 
total premiums and annuity considerations from individual life; group life=% of total premiums and annuity 
considerations from group life; individual annuity=% of total premiums and annuity considerations from individual 
annuity; group annuity=% of total premiums and annuity considerations from group annuity; accident and health=% 
of total premiums from accident and health; liability to asset=liability divided by total assets; asset risk=stock/total 
invested assets; affiliation=1 if a firm is an affiliated company of a group insurer, and 0 otherwise. *** Significant at 
the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard errors are given. The year fixed 
effects and unit fixed effects have been added.  
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Table A.2.3                                                                
Regressions of Efficiency Scores on Distribution System Dummies 

 CE   RE   PI   

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   
Intercept -0.413 0.050 *** -0.092 0.064  8.990 2.952 ** 
Independent Agency 0.033 0.021  0.037 0.027  -0.063 1.247  
Brokerage 0.047 0.025 * 0.037 0.032  -0.273 1.481  
Career Agency -0.001 0.027  -0.013 0.035  -2.044 1.598  
Exclusive Agency 0.005 0.024  0.001 0.031  -2.668 1.410 * 
Managing General Agency -0.053 0.016 *** 0.032 0.068  -1.889 3.127  
Other Agency 0.036 0.066  0.069 0.084  0.858 3.901  
Internet 0.002 0.079  0.049 0.101  -8.320 4.667 * 
Other Direct -0.306 0.110 ** 0.361 0.140 *** 0.410 6.477  
General Agency -0.033 0.015 ** 0.065 0.043  0.757 1.967  
Reinsurer -0.260 0.155 * 0.342 0.198 * 11.120 9.143  
Bank 0.052 0.041  0.055 0.052  2.643 2.406  
Worksite Marketing -0.035 0.056  -0.094 0.071  4.015 3.275  
Affinity Group -0.014 0.049  0.056 0.062  1.221 2.866  
Ln(premium)t-1 0.028 0.003 *** 0.002 0.003  -0.476 0.148 *** 
Mutualt-1 -0.019 0.022  0.002 0.027  2.282 1.269 * 
Individual Life%t-1 -0.038 0.016 ** -0.053 0.021 ** 2.262 0.963 ** 
Group Life%t-1 0.037 0.028  -0.009 0.036  0.977 1.673  
Individual Annuity%t-1 0.031 0.020  -0.032 0.025  1.674 1.146  
Group Annuity%t-1 0.038 0.022 * -0.025 0.028  2.609 1.272 ** 
Geographical Herfindahl Indext-1 0.005 0.021  -0.009 0.027  -1.954 1.251  
Product Line Herfindahl Indext-1 0.091 0.018 *** 0.109 0.022 *** 1.799 1.032 * 
Liability to Assett-1 0.085 0.025 *** 0.282 0.032 *** -9.869 1.462 *** 
Asset Riskt-1 -0.029 0.039  0.114 0.049 ** -4.690 2.277 ** 
Affiliatet-1 0.019 0.011  0.001 0.015  0.256 0.673  
N 5,073   5,073   5,073   
Adjusted R-Squared 0.172     0.053     0.035     
Note: The dependent variables are various types of frontier efficiency: CE-cost efficiency based on CRS technology; RE-revenue 
efficiency based on CRS technology; PI-profit inefficiency based on Cooper et al. (2000).CRS indicates constant returns to scale. 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes through independent 
agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage,0 otherwise; career agency =1 if a firm primarily 
distributes through career agency, 0 otherwise; exclusive agency =1 if a firm primarily distributes through exclusive agency, 0 
otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; other agency =1 if a firm primarily 
distributes through other agency, 0 otherwise; managing general agency=1 if a firm primarily distributes through managing general 
agency, 0 otherwise; bank =1 if a firm primarily distributes through bank, 0 otherwise; other direct =1 if a firm primarily distributes 
through other direct, 0 otherwise; reinsurer=1 if a firm primarily distributes through reinsurers, 0 otherwise; mass marketing =1 if 
a firm primarily distributes through mass marketing, 0 otherwise; working site marketing =1 if a firm primarily distributes through 
worksite marketing, 0 otherwise; affinity group marketing =1 if a firm primarily distributes through affinity group marketing, 0 
otherwise; direct writing is the omitted group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums 
and annuity considerations from individual life; group life=% of total premiums and annuity considerations from group life; 
individual annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of total premiums 
and annuity considerations from group annuity; accident and health=% of total premiums and annuity considerations from accident 
and health; liability to asset=liability to asset; asset risk=stock/total invested asset; affiliation=1 if a firm is an affiliated company 
of a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. 
Standard errors are given. The year fixed effects and unit fixed effects have been added. 



66 
 

Table A.2.4                                                                                                                  
Regressions of Efficiency Scores on Main Distribution System Dummies- 

Demutualization 
 CE   RE   PI   

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   

Intercept -0.416 0.052 *** -0.061 0.066  17.070 3.002 *** 

Independent Agency/ Brokerage 0.041 0.022  0.036 0.027  -0.150 1.255  

Career /Exclusive Agency 0.008 0.023  -0.006 0.029  -2.404 1.330 * 

Managing General Agency -0.054 0.023 *** 0.032 0.068  -1.863 3.113  

General Agency -0.035 0.016 ** 0.065 0.044  0.665 2.010  
Ln(premium)t-1 0.028 0.003 *** 0.000 0.003  -0.374 0.150 ** 
Mutualt-1 -0.020 0.023  -0.001 0.029  2.486 1.315 * 
Individual Life%t-1 -0.039 0.017 ** -0.043 0.021 ** 2.000 0.980 ** 
Group Life%t-1 0.039 0.031  0.019 0.039  0.810 1.798  
Individual Annuity%t-1 0.024 0.020  -0.034 0.026  1.449 1.177  
Group Annuity%t-1 0.038 0.022 * -0.014 0.028  2.274 1.289 * 
Geographical Herfindahl Indext-1 0.001 0.023  -0.008 0.029  -1.383 1.342  
Product Line Herfindahl Indext-1 0.091 0.018 *** 0.115 0.023 *** 1.711 1.042  
Liability to Assett-1 0.086 0.026 *** 0.287 0.033 *** -9.661 1.486 *** 
Asset Riskt-1 -0.030 0.040  0.112 0.051 ** -4.319 2.331 * 
Affiliatet-1 0.019 0.012  -0.001 0.015  0.359 0.682  

N 4,857   4,857   4,857   
Adjusted R-Squared 0.17     0.051     0.027     
Note: The dependent variables are various types of frontier efficiency: CE-cost efficiency based on CRS technology; RE-revenue 
efficiency based on CRS technology; PI-profit inefficiency based on Cooper et al. (2000).CRS indicates constant returns to scale; 
The independent variables include: distribution dummies (independent agency=1 if a firm primarily distributes 
through independent agents, 0 otherwise; brokerage=1 if a firm primarily distributes through brokerage, 0 otherwise; 
career agency/exclusive agency =1 if a firm primarily distributes through career agency or through exclusive agency, 
0 otherwise; general agency =1 if a firm primarily distributes through general agency, 0 otherwise; managing general 
agency=1 if a firm primarily distributes through managing general agency, 0 otherwise; direct writing is the omitted 
group); 
Mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer, mutual=0; individual life=% of total premiums 
and annuity considerations from individual life; group life=% of total premiums and annuity considerations from group life; 
individual annuity=% of total premiums and annuity considerations from individual annuity; group annuity=% of total premiums 
and annuity considerations from group annuity; accident and health=% of total premiums and annuity considerations from accident 
and health; liability to asset=liability to asset; asset risk=stock/total invested asset; affiliation=1 if a firm is an affiliated company of 
a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. Standard 
errors are given. The year fixed effects and unit fixed effects have been added. 
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Table A.2.5 
 The Choice of Distribution Systems Using  Logit  Models -Demutualization 

 Model 1   Model 2   Model 3   Model 4   
 Independent Agency=1 Brokers=1   Direct Writer=1   Career/Exclusive=1  

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   
Intercept 0.736 0.325 ** -2.121 0.421 *** -9.578 0.731  0.773 0.513  
Ln(premium)t-1 -0.069 0.017 *** 0.036 0.022 * 0.417 0.037 *** -0.145 0.026 *** 
Mutualt-1 0.461 0.110 *** -0.355 0.156 ** -1.171 0.245 *** 0.134 0.179  
Individual Life%t-1 0.265 0.108 ** -1.432 0.149 *** 1.892 0.257 *** 0.374 0.198 * 
Group Life%t-1 -0.533 0.200 *** 0.573 0.229 ** -6.209 1.136 *** 1.444 0.290 *** 
Individual Annuity%t-1 -0.723 0.128 *** 0.405 0.150 *** -0.497 0.290 * 1.094 0.229 *** 
Group Annuity%t-1 -0.840 0.193 *** 0.307 0.218  -1.350 0.443 *** 1.656 0.286 *** 
Geographical Herfindahl Indext-1 -0.434 0.089 *** 0.674 0.110 *** 0.364 0.177 ** -0.298 0.148  
Product Line Herfindahl Indext-1 0.021 0.140  0.565 0.181 *** -1.435 0.293 *** -0.734 0.237 *** 
Premium to Assett-1 0.090 0.072  0.186 0.080 ** -0.977 0.267 *** 0.112 0.135 *** 
Liability to Assett-1 1.214 0.195 *** -0.386 0.239  -0.422 0.508  -0.688 0.303  
Advertising Ratiot-1 -2.488 0.462 *** -5.888 1.131 *** -2.564 1.021 *** 6.810 0.517 *** 
Asset Riskt-1 0.203 0.289  -0.574 0.378  -1.448 0.791 * 0.495 0.422  
Affiliatet-1 0.336 0.083 *** 0.219 0.108 ** -0.657 0.168 *** 0.044 0.138 *** 
Likelihood Ratio Chi-Squared 261.45   447.48   289.65   486.06   
P-Value 0.0000   0.0000   0.0000   0.0000   
2 Log Likelihood Ratio -3360.635     -2331.9     -1542.87     -1166.7     
Note: The dependent variables are distribution dummies: independent agency=1 if a firm primarily distributes through independent agents, 0 otherwise; brokerage=1 if a firm primarily 
distributes through brokerage, 0 otherwise; exclusive agency=1 if a firm primarily distributes through exclusive agency or career agency, 0 otherwise; direct writer=1 if a firm is a direct 
writer, 0 otherwise. 
The independent variables include: mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer the dummy=0; individual life=% of premiums and annuity considerations 
from individual life; group life=% of premiums and annuity considerations from group life; individual annuity=% of premiums and annuity considerations premiums and annuity 
considerations from individual annuity; group annuity=% of premiums and annuity considerations from group annuity; accident and health=% of premiums and annuity considerations from 
accident and health; liability to asset=liability divided by total assets; advertising ratio=advertising expense/total premiums and annuity considerations; asset risk=stock/total invested assets; 
ROE= net income/average capital; affiliation=1 if a firm is an affiliated company of a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant 
at the 10% level. 
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Table A.2.6  
The Choice of Distribution Systems Using Multinomial Logit Model - Demutualization 

 Independent Agency Brokerage Career/Exclusive Agency Managing General 
Agency 

General Agency  

Variable Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   Estimate 
Standard 

Error   

Intercept -1.049 0.556 
* 

-2.629 0.634 
*** 

-8.756 0.882 
*** 

7.481 2.916 
** 

-5.495 1.346 
*** 

Ln(premium)t-1 0.114 0.0277 
*** 

0.156 0.0313 
*** 

0.558 0.0458 
*** 

-0.113 0.156 
 

0.287 0.0699 
*** 

Mutualt-1 0.098 0.184 
 

-0.325 0.224 
 

-1.188 0.297 
*** 

-16.64 1939 
 

0.61 0.363 
* 

Individual Life%t-1 -0.165 0.206 
 

-1.477 0.233 
*** 

1.527 0.318 
*** 

-0.719 0.676 
 

-0.31 0.463 
 

Group Life%t-1 -1.723 0.317 
*** 

-0.99 0.339 
** 

-7.501 1.156 
*** 

-10.38 4.525 
** 

-4.936 1.568 
*** 

Individual Annuity%t-1 -1.389 0.238 
*** 

-0.706 0.257 
*** 

-1.626 0.361 
*** 

-4.673 1.975 
** 

-0.6 0.526 
 

Group Annuity%t-1 -2.185 0.282 
*** 

-1.395 0.278 
*** 

-3.227 0.506 
*** 

-38.8 27.72 
 

-0.609 0.524 
 

Geographical Herfindahl Indext-1 0.121 0.156 
 

0.813 0.173 
*** 

0.768 0.229 
*** 

-6.761 1.958 
*** 

0.463 0.378 
 

Product Line Herfindahl Indext-1 0.731 0.246 
*** 

1.12 0.278 
*** 

-0.648 0.366 
* 

-5.807 1.304 
*** 

0.888 0.583 
 

Premium to Assett-1 -0.071 0.142 
 

0.0452 0.149 
 

-1.092 0.296 
*** 

-0.584 0.768 
 

-0.296 0.315 
 

Liability to Assett-1 1.203 0.317 
*** 

0.4 0.356 
 

0.216 0.583 
 

-0.0255 1.401 
 

-0.939 0.798 
 

Advertising Ratiot-1 -7.068 0.587 
*** 

-11.37 1.268 
*** 

-9.059 1.252 
*** 

-71.33 21.5 
*** 

-13.46 4.186 
*** 

Asset Riskt-1 -0.279 0.441 
 

-0.779 0.523 
 

-1.691 0.886 
* 

4.674 1.665 
*** 

-0.643 1.189 
 

Affiliatet-1 0.221 0.142 
 

0.258 0.163 
 

-0.517 0.21 
** 

-1.405 0.618 
** 

-0.236 0.329 
 

                
Log Likelihood Ratio -5117.38   LR Chi-Squared  1366.62     N 4857         
Note: The dependent variables are distribution system dummies: independent agency=1 if a firm primarily distributes through independent agency; brokerage=2 if a firm primarily distributes 
through brokerage; exclusive/ career agency=3 if a firm primarily distributes through exclusive agency or through career agency; direct writing=4 if a firm primarily directly distributes its 
products; managing general agency=5 if a firm primarily distributes through managing general agency; general agency=6 if a firm primarily distributes through general agency; direct writing 
is the base category to estimate the model.  
The independent variables include: mutual =1 if a firm has the mutual organizational form, if a firm is a stock insurer the dummy=0; individual life=% of premiums and annuity considerations 
from individual life; group life=% of premiums and annuity considerations from group life; individual annuity=% of premiums and annuity considerations from individual annuity; group 
annuity=% of premiums and annuity considerations from group annuity; accident and health=% of premiums from accident and health; liability to asset=liability divided by total assets; 
advertising ratio=advertising expense/total premiums and annuity considerations; asset risk=stock/total invested assets; ROE= net income/average capital; affiliation=1 if a firm is an 
affiliated company of a group insurer, 0 otherwise. *** Significant at the 1% level; ** Significant at the 5% level; * Significant at the 10% level. 
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CHAPTER 7 

 CONCLUSIONS 

In summary, this paper has sought to understand the costs of distributing life 

insurance in the US.  It contributes to the literature in this under-researched area of life 

insurance distribution. This study has followed the work of Joskow (1973) and Cummins 

and VanDerhei (1979) to examine the costs of distributing life insurance. Unlike the P-L 

insurance industry, we did not find any difference in expense ratios between independent 

agency insurers and direct writers.  At the same time, we are the first paper to examine the 

cost experience of other types of distribution systems like general agency, managing 

general agency, career agency, and bank. General agency insurers have a significantly 

higher expense ratio than direct writers. Insurers distributing through banks and reinsurers 

are less costly than direct writers from the perspective of expense ratios.   

In addition, we provided an analysis based on life insurers’ efficiency. This analysis 

using efficiency provides robust support to findings that independent agency insurers do 

not have significantly different distribution costs from direct writers. Moreover, the 

efficiency investigation helps to address the question of why general agency and managing 

general agency distribution channels exist in the market since they have significant cost 

inefficiency. We find that general agency and managing general agency are not more 

revenue efficient than direct writing. It suggests that general agency insurers and managing 

general agency insurers are not charging higher prices and receiving higher revenues. 

Similar revenues and higher costs make them less profitable than insurers distributing 

through other distribution systems. The insignificant revenue efficiency difference rejects 

the product quality hypothesis.  
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We also use logit models and a multinomial logit model to examine the relationship 

between firm characteristics and choice of distribution system. The empirical results 

confirm most of the studies in the P-L insurance industry. Firms engaging in the lines with 

more complexity and risk will choose independent agency instead of direct writing. High 

geographical concentrated insurers prefer using exclusive agents. A large investment in 

advertising will drive insurers to distribute through direct-based channels.  
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Mergers & Acquisitions and Underwriting Cycles: Evidence from the 
Property-Liability Insurance Market 

 

CHAPTER 1 

INTRODUCTION 

M&A activities in the insurance industry have increased steadily over the past two 

decades. This market structure change is partly driven by innovation in technology, the 

increasing convergence within the financial marketplace, and the rising risk level in the 

insurance industry (Cummins and Xie, 2008). Previous researchers have documented the 

effect of those activities with different methodologies. Unlike banking and other 

nonfinancial industries, insurance studies consistently show that domestic mergers and 

acquisitions are value-increasing deals for property and liability (P-L) insurer acquirers 

regardless of the performance measure applied (Chamberlain and Tennyson, 1998; 

Cummins, Tennyson, and Weiss, 1999; Akhigbe and Madura, 2001; Cummins and Weiss, 

2004; Boubakri, Dionne, and Triki, 2008; Cummins and Xie, 2008; Cummins and Xie, 

2009). 

Although many motivations have been discussed, few studies have found evidence 

of value-decreasing M&As in the P-L insurance market. There is also no study examining 

M&A activities in the framework of underwriting cycles in the P-L insurance industry. P-

L insurers experience profit, price, and capital fluctuations according to the phase of the 

underwriting cycle (Winter, 1994; Grow, 1990; Grow, 1994; Cummins and Danzon, 1997). 

At the beginning of a cycle, the market is soft, and insurers have excess insurance capacity. 

Then, aggressive underwriting and some exogenous catastrophic events will lead to an 
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increase in insurance claims, which will lower an insurer’s financial capacity. Therefore, 

insurance underwriting becomes restricted and the price of insurance starts to rise, causing 

a hard market. We believe that the underwriting fluctuation will affect managers’ decisions 

on M&As.  

The purpose of this paper is to investigate the relationship between M&As and 

underwriting cycles, and this is done in three separate analyses. We first regress the 

frequency of M&As over the sample period using several underwriting cycle measures 

(premium rate change and change in the combined ratio). This is the first paper in the P-L 

insurance literature to discuss the frequency of M&As over such a long time period. Our 

results are consistent with previous corporate finance papers in that the frequency of M&As 

follows an autoregressive integrated moving average (ARIMA) pattern. More important is 

that our results suggest mergers and acquisitions take place less frequently in a hard market 

than in a soft market.  

Second, we examine cumulative abnormal returns for our sample of public P-L 

insurers. Our results are consistent with major results of previous papers that overall M&As 

generate positive returns to shareholders of insurer acquirers in the P-L insurance industry, 

Moreover, we find that the gains for shareholders of the P-L insurer acquirers are smaller 

in a soft market than in a hard market. Third, to further examine value decreasing 

motivations for M&As (agency problems), we run regressions that include an underwriting 

cycle dummy and the intersection of the underwriting cycle dummy and firm characteristic 

variables. The results suggest that agency problems are more serious in a soft market, and 

abnormal returns are negatively related with the cash flow level of the insurer acquirers in 

a soft market.  
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The paper proceeds as follows: Section 2 discusses various motivations for mergers 

and acquisitions and reviews explanations for underwriting cycles in the insurance market. 

In Section 3 we specify the hypotheses to be investigated in this paper. Methodologies are 

described in Section 4. Procedures for identifying the P-L insurance acquisitions and data 

are included in Section 5. Section 6 presents the results, and Section 7 concludes. 
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CHAPTER 2 

LITERATURE REVIEW 

2.1 Literature on Mergers and Acquisitions 

In this section, we will review motivations for takeover activities discussed in the 

corporate finance literature. Results in the corporate finance literature show that takeovers 

generate positive gains, and benefit the target firm’s shareholders. However, there are 

controversial results about returns to the acquiring firm’s shareholders: some studies find 

no significant returns, while others find negative returns, which are small but statistically 

significant (Jensen and Ruback, 1983; Jarrell, Brickley, and Netter, 1988; Ismail, Adbou, 

and Annis, 2011). The findings in the banking literature are very similar to those in the 

corporate finance literature. Rose (1987) studies 106 merged banks from 1970 to 1985. He 

finds that returns on asset and equity of combined firms do not improve after the merger 

when compared with those of non-merging firms. Berger and Humphrey (1992) study 57 

mega-mergers from 1981 to 1989. Their results show that on average the mergers are not 

successful in improving cost efficiency.  

2.1.1 Value Increasing Theory of M&As 

Weston (1970) stated that resource allocation is more efficient in internal than in 

external capital markets. He therefore contended that diversified firms allocate resources 

more efficiently because they create a larger internal capital market. Another potential 

benefit of diversified mergers arises from combining businesses with imperfectly 

correlated earnings streams, which increases firms’ debt capacity (Lewellen, 1971). Firms 

can diversify not only through lines of business, but M&As can also help an insurer 

diversify geographically.  
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According to Grossman and Hart (1981), an acquirer may possess special 

information about the target company that indicates the potential value of the target exceeds 

the existing market value. Then the acquirer can extract gains by acquiring the target and 

making improved managerial decisions. Chamberlain and Tennyson (1998) test this 

hypothesis in a hard market period. The results strongly indicate strong motivation for 

M&As following negative industry capital shocks.  

As Grossman and Hart (1981), Jensen (1988), Shleifer and Vishny (1988), and 

Shleifer and Vishny (1988) argued, takeover is an effective way to remove inefficient 

management. If target firms underperform because of the incapability of their managers, 

M&As can increase the value of target firms.   

2.1.2 Value Decreasing Theory of M&As (Agency Problems) 

Shleifer and Vishy (1989) explain the motivation for M&As from the view of 

conflict of interest between shareholders and managers. They argue that managers tend to 

overinvest in projects they are more proficient at to increase their replacement cost to 

shareholders. M&As will lead managers to expand the business in which they have a 

comparative management advantage. In poorly performing firms, managers face a higher 

probability of replacement; are more likely to overpay for targets that could consolidate 

their positions.  

Amihud and Lev (1981) provides another explanation for manager behavior. Since 

employment income is related to firm performance, the risk of the income is closely 

associated with the firm’s risk. Unlike shareholders, managers cannot diversify their human 

capital in the market. Mergers that create a conglomerate stabilize a firm’s income stream, 
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helping it to achieve employment risk reduction. They further propose that the number of 

conglomerate acquisition is larger in manager-control firms than in manager-owned firms.  

Jensen (1986, 1988) explain the motivation of M&As using a free cash flow story. 

Managers of firms with cash flow in excess of profitable investment opportunities will have 

a tendency to waste it on perquisites or unprofitable investments. Managers of these firms 

are assumed to attach greater value to perquisites and firm size than to the benefits of 

paying excess cash flow out to shareholders in dividends or stock buybacks. Denis and 

McConnel (2003) make a similar argument, suggesting that managers interested in 

maximizing the size of their business empires can waste corporate resources by overpaying 

for acquisitions rather than returning cash to the shareholders. 

Roll (1983) proposes a hypothesis called the managerial hubris hypothesis. 

According to his proposition, even if managers want to maximize the value of the firm, 

sometimes they might overestimate their ability to control the larger post-merger firm. This 

is one reason why a manager may choose to invest in a merger that on average generates 

no profits.   

Shleifer and Vishny (2003) posits that stock market overvaluation motivates merger 

and acquisition activity. If a firm’s stock is overvalued, managers have an incentive to use 

the overpriced stock as method of payment as long as the stock of the target is less 

overvalued or undervalued. However, this theory faces a problem in explaining why targets 

would agree to this kind of deal. 

Value increasing motivations for M&As include such as gaining economies of scale 

and scope, replacing inefficient management, taking advantage of information asymmetry 

and enjoying financial synergies. Value decreasing rationales include conflict of interest 
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between managers and shareholders, free cash flow problem, and manager’s hubris. These 

motivations for M&As are not necessarily independent or mutually exclusive. In many 

cases, value-decreasing and value-increasing motivations work interactively to bring about 

an M&A deal. The negative or insignificantly positive return gained by shareholders of 

acquiring firms in the corporate finance and banking literature indicates that value-

decreasing rationales for M&As dominate the value-increasing rationales in general.  

2.1.3 Evidence in the Insurance Industry 

      Results in the U.S. insurance industry are slightly different from those in the corporate 

finance literature and the banking industry literature. Recent empirical research in the P-L 

insurance industry has consistently documented that bidding firms make significant profits 

in M&A transactions. Akhigbe and Madura (2001), and Cummins and Xie (2009) study 

the stock market reaction to M&As. Both of studies find strong positive cumulative 

abnormal returns around the announcement date, which, as they explained, is the result of 

the homogeneous nature of insurance products. Cummins and Xie (2008) analyzes the 

productivity and efficiency effect of M&As in the U.S P-L insurance market by using data 

envelopment analysis (DEA) and Malmquist productivity indices. They find M&A 

transactions lead to significant revenue efficiency gains for acquirers and to significant cost 

and allocative efficiency gains for targets. Boubakri, Dionne and Triki (2008) examine the 

long run performance of firms which were involved in M&A transactions and shows that 

M&As create value in the long run (i.e. buy and hold abnormal returns are positive and 

significant after 3 years).    

Few papers show evidence of lack of return to shareholders of acquiring firms. 

BarNiv and Hathom (1997) compared valuation effects of shareholders of acquiring firms 
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and divesting firms. They find that the shareholders of insurers that acquire distressed 

insurers earn less returns than the shareholders of insurers which divest themselves of 

distressed insurance targets. Shim (2011) examines the relationship between M&As and 

financial performance (ROA, ROE, and standard deviations of ROA and ROE) of U.S. P-

L insurance companies. He finds that acquiring firms’ ROA and ROE decrease while their 

corresponding volatilities increase after M&As.  

Studies in the European market provide evidence consistent with the corporate 

finance results. Cummins and Weiss (2004) examine M&As in the European life insurance 

market. Their results show that European M&As created small negative cumulative 

average abnormal returns for acquirers. Chen et al. (2011) provide a comprehensive study 

of the risk and wealth effect of M&A between banks and insurance companies in Europe. 

This study finds that acquiring banks experience negative and statistically significant short 

term abnormal returns.   

Most analyses have identified that shareholders of acquiring insurers gain from 

M&As in the P-L insurance industry. However BarNiv and Hathom (1997), Cummins and 

Weiss (2004), and Chen et al. (2011) provide some evidences for non-positive valuation 

effect of M&As in the U.S and the U.K market. In our analyses, we seek to disentangle 

value-increasing and value-decreasing motivations in the insurance industry by associating 

M&As with the underwriting cycle. The following section discusses theories to explain the 

underwriting cycle.  

2.2 Literature on Underwriting Cycles 

It is well known that the property-liability insurance industry is subject to cycles in 

prices of insurance and underwriting profits (Venezian, 1985; Cummins and Outreville; 



82 
 

Winter, 1994). In a soft market, coverage is readily available while price and underwriting 

profits decrease. In a hard market, coverage becomes difficult to obtain while price and 

profits increase. The puzzle of underwriting cycles in the P-L insurance industry has led to 

numerous economic hypotheses and analyses, yet no single theory seems capable of 

explaining all of its aspects.  

Initially, attention focused on the ratemaking process to explain cycles. Insurance 

pricing involves forecasting based on historical data. Incorrect pricing in the historical data 

will be transited to the price of next period, which delays the price to reflect the true loss 

experience and creates the underwriting cycle. Factors that make pricing incorrect include 

estimation errors, the intervention of institutional, regulatory, and accounting factors, and 

actuarial techniques (Venezian, 1985; Cummins and Outreville, 1987; Chen et al., 1999). 

The alternative advanced to explain underwriting cycles in the insurance market is 

the capacity constraint hypothesis (Winter, 1991; Winter, 1994; Gron, 1990; Gron, 1994) 

and the financial quality hypothesis (Cummins and Danzon, 1997). They are based on the 

fact that an insurer must have sufficient policyholders’ surplus to support the policies it 

writers. Negative shocks such as a natural catastrophe will reduce capital, and capital 

cannot be replaced quickly due to capital market frictions 10 . The capacity constraint 

hypothesis suggests that insurers charge higher premiums to recover from the shortage in 

capital. Premiums and profits are negatively correlated with surplus or capacity in the short 

run. However, the capital constraint theory fails to explain the 1980s’ liability crisis in 

which surplus is found to be positively related to profits. The financial quality hypothesis 

                                                           
10The main feature of the capital market friction is the information asymmetry between firm managers and 
outside suppliers of equity (Stiglitz, 1982; Myers and Majluf, 1984). Issuing external equity signals that 
expected profits are relatively low.  
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makes up the limit of capacity constraint hypothesis by adding one more assumption: 

insurers are subject to insolvency risk. Policyholders are willing to pay more for policies 

of insurers with low insolvency risk in a hard market. The financial quality hypothesis can 

not only support the negative relation between price and surplus suggested by the capital 

constraint hypothesis, but it also explains a possible price decrease following a capital 

shock. Both of the two hypotheses implies that firms will behave differently depending on 

whether or not the capacity constraint is binding.  

Some papers argue that the profits of insurers are subject to fluctuation due to 

macro-economic factors, such as inflation, GNP growth, interest rates, and stock market 

performance (Doherty and Kang, 1988; Grace and Hotchkiss, 1995; Fung et al., 1998; 

Lamm-Tennant and Weiss, 1997). Intensive competition is another possible source of 

insurance cycles. According to this view, even if some participants are behaving rationally, 

heterogeneous information or moral hazard will push the prices towards lower rates 

(Harrington and Danzon, 1994; Harrington and Danzon, 2004; Harrington and Danzon, 

2005).11 

No matter what factors drive underwriting cycles, there is no doubt about the facts 

that insurers suffer capacity shortage in a hard market and capital level and profit 

significantly recover in a soft market. We think these features will impact M&As.  

                                                           
11 Harrington and Danzon (1994, 2004, 2005) propose that firms with little franchise value have incentives 
to hold relatively little financial capital, charge relatively low premiums, and have high insolvency risk 
because they have little to lose (moral hazard); inexperienced firms with relative lower loss forecast are more 
likely to charge a lower price and grow more rapidly (heterogeneous information). 
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CHAPTER 3 

HYPOTHESES 

Adverse investment/underwriting results or unpredicted catastrophic events reduce 

insurers’ capacity. To quickly recover from a negative shock, insurance companies will 

increase prices and cut supply to reduce insolvency risk. Relatively low capital levels 

across the industry could limit an insurers’ expansion in a hard market. In a soft market, 

capital levels are relatively high, and some insurance companies will have excess capitals 

in their hands. Towers Watson recently released a report looking at the drivers of M&A 

activity in the U.S. P&C market. The report indicates that when significant excess capital 

exists in the market (i.e., the market is soft), capital needs to be deployed, and the 

deployment can be achieved through M&As. 

Hypothesis 1: Merger and acquisition activities take place more frequently in a soft 

market than in a hard market.  

In a soft market, especially in the beginning of a soft market, insurers have 

sufficient capital and have more discretionary money in their hands. There is a greater 

opportunity for managers to execute some non-value-increasing projects. Managers may 

be motivated to increase their compensation by increasing the size of the firm through non-

value enhancing mergers. Managers also may intentionally acquire businesses that require 

their personal skills in order to make it costly for shareholders to replace them. Even if 

managers are trying to maximize the value of the firm, they might overestimate their ability 

to control a larger institution because of hubris.    

But agency problems are not the only motivations for M&As in a soft market. As 

stated by reports of the Council of Insurance Brokers and Agents, competition among 
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insurers becomes intensive in a soft market. Mergers and acquisitions can help to increase 

insurers’ market shares and to gain economics of scale and scope, which reduce insurers’ 

average fixed costs and strengthen competitive power. They can also use M&As to increase 

their debt capacity through diversification. According to a P&C CFO survey conducted by 

Towers Watson in 2012, the top drivers of increased M&A activities include expansion 

into attractive geographic areas or markets (47% of responses), achieving economies of 

scales or scope (42% of responses), and an increased market presence (32% of responses). 

These value increasing motivations should benefit the acquirers of M&As. 

Financial synergy is the main motivation for insurers to conduct M&As in a hard 

market (Barniv and Hathom, 1997; Chamberlain and Tennyson, 1998). At the end of a soft 

market and beginning of a hard market, the number of insolvent insurers increases. Raising 

capital from external capital markets can be difficult for financially-distressed firms, 

especially mutual or privately held stock companies, which have limited ability to raise 

new capital quickly. Insurance businesses are highly industry-specific with a complicated 

ratemaking and reserve-estimation mechanism, and therefore are hard to evaluate from 

outsider. Acquiring insurers might take advantage of information asymmetry to acquire 

some financially-weak but well performing insurance companies. Barniv and Hathom 

(1997) show that mergers are a way to preserve financially distressed insurers. 

Chamberlain and Tennyson (1998) confirm that financial synergies are a motive for 

insurance M&As, and this type of M&A is more prevalent in periods following a negative 

industry capital shock. From a financial synergy view, market reaction should be favorable 

to the shareholders of insurers when companies acquiring firms in a hard market.  
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Hypothesis 2: The valuation effect of M&As for the P-L insurance acquirers in a 

soft market could be positive or negative. The valuation effect of M&As for the P-

L insurance acquirers in a hard market should be positive.  

An insurance policy is different from other financial products. The price is 

estimated based on historical data and the claims associated with an insurance policy are 

unknown until the contingent event happens. Moreover, unlike bondholders, policyholders 

cannot protect themselves against the insolvency of specific debt issuers by holding a 

diversified portfolio, because the typical policyholder relies upon only insurer for each type 

of protection purchased and insured. Thus insolvency risk plays a more important role in 

the insurance industry. Regulators require insurers to hold enough capital to assure 

policyholders that claims will be paid even if the claims are much larger than expected. 

Relative capital levels sharply decline in a hard market. Managers should be more prudent 

and less likely to make value-decreasing transactions because taking any non-profitable 

projects could deteriorate current relative capital levels. Therefore agency problems are 

expected to be better controlled by low levels of capital in a hard market.  

Hypothesis 3a: Shareholders of insurer acquirers in a hard market should gain more 

from mergers and acquisitions than in a soft market due to less severe agency 

problems. 

Hypothesis 3b: Firm characteristics that indicate potential agency problems will 

affect market reaction more adversely in a soft market than in a hard market.  
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CHAPTER 4 

METHODOLOGY 

4.1 Regressions to Test Hypotheses 

To test the relationship between underwriting cycles and the number of M&A deals, 

we run the models to test Hypothesis 1:  

0 1 1:

1

Number of M&A Premium Rate Change
                                  + Number of M&A
             

t t t

t t tX
α α
β η ε

−

−

= +

+ +                                                     (1) 

0 1 1:

1

Number of M&A Change in Combined Ratio
                                Number of M&A
             

t t t

t t tX
α α
β η ε

−

−

= +

+ + +                                                   (2) 

The dependent variable is the number of M&A deals. Data in Equation (1) are 

quarterly as the independent variable is the quarterly rate of change in the policy level given 

by The Council of Insurance Brokers and Agents. In Equation (2) the independent variable 

to measure underwriting cycles is the change in the combined ratio at the industry level. 

Cummins and Outreville (1987) found that the underwriting profit follows a second order 

autoregressive process. Moreover periodic claim settlement might delay loss experience to 

be reflected in current year combined ratio. Therefore, we will also try a model that 

includes a lag term of change in the combined ratio. Theoretically, a large positive premium 

rate change or a large negative change in the combined ratio are associated with a hard 

market. According to Hypothesis 1, we expect the number of M&A deals to be negatively 

related to premium rate changes and positively related to changes in the combined ratio.  

Papers in the corporate finance literature discussing the frequency of M&As have 

consistent empirical observations that mergers tend to be clustered by time and industry. 

Golbe and White (1988) and Clark et al. (1988) use linear trend and ARIMA models (i.e. 
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AR (2) models) to show that both the first order and second order autoregressive terms are 

positive related with the frequency of M&As. Golbe and White (1993) further estimate a 

modified first-difference equation and fit the number of mergers and acquisition with a set 

of sine curves. The results provide evidence for the first order autoregressive term on the 

frequency of M&As. Therefore we include a first order autoregressive term for M&A 

volume in the regressions and expect the sign to be positive.12    

We include controls (Xt ) that have been used by previous paper, such as real 

interest rate, and securities market indices. The real cost of capital can influence the timing, 

financial costs, and expected probability of mergers and acquisitions and should have a 

negative relationship with the volume of these transactions. A considerable number of 

previous corporate finance research studies find a negative relationship between real 

interest rates and the numbers of mergers and acquisitions (Becketti, 1986; Melicher, 

Ledolter and D’ Antonio, 1983; Golbe and White, 1988). We will also try the same variable 

used by Golbe and White (1988), the inflation-adjusted AAA corporate bond yield, to 

proxy for the cost of capital from the fixed income market.  

Some corporate finance papers argue that securities prices are indicators of 

“expectations of economic growth” and hence that higher levels of securities prices should 

be positively related to mergers and acquisitions volume. Weston (1953) finds that mergers 

and acquisitions were significantly and positively related to securities prices. Nelson (1959) 

also finds that development of the U.S. securities market appeared to have played a role in 

encouraging mergers and acquisitions. Melicher, Ledolter and D’ Antonio (1983) find that 

                                                           
12 We also try autoregressive models of order 2 (AR (2)). The results are similar to models with autoregressive 
models of order 1 (AR (1)). The coefficient for the second order autoregressive term in AR (2) is not 
significant.  



89 
 

M&As were positively related to lagged stock prices and negatively related to lagged bond 

yields. Becketti (1986) emphasizes using the lagged values of the explanatory variables, 

and finds that mergers and acquisitions are influenced positively by lagged securities prices. 

We use the S&P 500 index to capture securities price changes.  

To examine the wealth effect of M&As (Hypothesis 2), we will apply a standard 

event study methodology. The detailed estimation process will be discussed in the 

following 4.2 Section. We expect the overall wealth effect of M&As to be positive to 

confirm that M&As are profitable deals for shareholders of insurer acquirers. Then we 

separate the wealth effect of M&As in a hard market with M&As in a soft market. In the 

hard market, we expect to find significant and positive CARs. In the soft market, the wealth 

effect could be positive or negative, depending on whether the value-increasing or value-

decreasing motivations dominate. 

To test hypothesis 3a, we run regressions with cumulative abnormal returns (CARs) 

as the dependent variable (See Equation (3) and Equation (4)). The independent variable is 

similar to equation (1) and equation (2). We also try a model including lag term of change 

in the combined ratio for Equation (4). As stated in hypothesis 3, we expect the valuation 

effect of M&As to be positively related to premium rate changes and negatively related to 

changes in the combined ratio.  

it 0 1 t-1:t tCAR =α +α Premium Rate Change +βX +ε
             

t                                                   (3) 

it 0 1 t-1:t tCAR =α +α Change in the Combined Ratio  +βX +ε
             

t                                        (4) 

To test hypothesis 3b, we use several variables to proxy for potential agency 

problems in the insurance companies. Free cash flow of a firm is one proxy. Corporate 
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finance textbooks define free cash flow as the earnings before interest and taxes, adding 

any depreciation and amortization and then subtracting any changes in working capital and 

capital expenditure. Insurance companies operate differently from nonfinancial corporate 

firms: reserves are the largest proportion of their debt; investment is a very important 

operating activity compared to non-financial firms. Insurance companies report a cash flow 

exhibit in the specific format required by the National Association of Insurance 

Commissioners (NAIC). Wells, Cox and Gaver (1995) define a proxy for cash flow in the 

life insurance industry, which equals net operating and investment income adding 

additional capital changes paid in, and subtracting gross interest expense, policyholder 

dividends, and total stockholder dividends. We use net total cash flow reported in Cash 

Flow Exhibit of NAIC, which is similar to the one introduced by Wells, Cox and Gaver 

(1995). We also try cash from operations, the sum of cash from operations and investments 

to robustly test alternative potential free cash flow problem of the insurer acquirers.13 

Previous studies show that corporate governance at the firm level has an impact on 

the post-acquisition performance of bidders in non-financial sectors. The internal corporate 

governance mechanism reflects the level of conflict between shareholders and management. 

Boubakri, Dionne, and Triki (2008) find that the number of independent directors 

negatively affects the long run valuation of bidders. So we use a dummy called CEO as 

chair to robustly test the hypothesis. The dummy equals 1 if CEO is the chair of the board 

                                                           
13 Cash from operations and investments is the sum of Line 11 and Line 15 in the Cash Flow Exhibit of the 
National Association of Insurance Commissioners (NAIC) annual statement. Net total cash flow is Line 18 
in Cash Flow Exhibit in the NAIC annual statement. The difference between cash from operations and 
investments, and net total cash flow is that net total cash flow contains net cash from financing and 
miscellaneous sources. 
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of directors and zero otherwise. This variable indicates the poor internal corporate control 

mechanisms and more severe agency problems.  

it 1

1 it-1 2 it-1 it-1 it

CAR =α+α Underwriting Cycle Dummy
            +β Cash Flow  +β Underwriting Cycle Dummy*Cash Flow +δX +ε


     (5) 

it 1

1 it-1 2 it-1

3 it-1 4 it-1

it-1

CAR =α+α Underwriting Cycle Dummy
            +β Cash flow  +β Underwriting Cycle Dummy*Cash Flow
            +β CEO As Chair  +β Underwriting Cycle Dummy*CEO As Chair
            +δX



it+ε

         (6) 

We add firm-characteristic and deal-characteristic control variables into the 

regressions. Moreover, for some variables which we believe to have a different impact on 

the valuation effect of M&As because of the phase of the underwriting cycle, we interact 

underwriting cycle dummies with them to differentiate their effect in a hard market and in 

a soft market. Following the literature on mergers and acquisitions, control variables (Xit-1 

in Equation (5) and (6)) are included as follows:  

(1) Method of Payment (Cash or Stock) 

Jensen (1986) argues that large amounts of free cash flow leads firms to finance 

acquisitions with cash. Paying by cash is not always a bad thing. Numerous studies have 

shown that acquirers who pay stock underperform, whereas acquirers who pay cash 

outperform. Cash mergers also help to avoid diluting managers’ control when they own 

large ownership stakes. The majority of studies in corporate finance find that mergers 

financed using stock have lower returns than those financed with cash or a mixture of cash 

and stock. In the insurance literature, Akhigbe and Madura (2001) and Cummins and Xie 

(2009) both found that method of payment insignificantly impact the market value of 

insurance bidder. 

(2) Type of Merger and Acquisition Transactions (Related or Unrelated) 
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Diversification mergers will permit insurers to undertake relatively higher risk and 

high return investment strategies without increasing the cost of capital (Cummins and Xie, 

2008). However, diversification mergers still have some disadvantages. Berger, Cummins, 

and Weiss (2000) states that conglomeration may exacerbate agency problems by allowing 

cross-subsidization or additional free cash flow to weak subsidiaries. Shim (2011) finds a 

negative relationship between product diversity and financial performance of insurers, 

implying that the costs related to diversification outweigh any potential synergistic benefits. 

(3) Firm Size 

Several studies argue that there is a negative relationship between firm size and 

post-merger financial performance (Ramaswamy and Waegelein, 2003; Cummins and Xie, 

2008). Moeller, Schlingemann, and Stulz (2004) finds that the announcement return for 

acquiring firm shareholders is roughly two percentage points higher than for smaller 

acquirers. This is contrast to other studies that specify a positive relationship between firm 

size and post M&A performance (Mantravadi and Reddy, 2007; Shim, 2011).  

(4) Other Variables 

The proportion of a firm’s premiums in personal short-tail lines (PST), personal 

long-tail lines (PLT), commercial long-tail lines (CLT), and commercial short-tail lines 

(CST) are used to measure the business mix of an insurer. The firm’s geographical 

Herfindahl index based on the proportion of net premiums written by state and its product 

line Herfindahl index based on the proportion of premiums written by product lines are 

included to control for diversification. The higher the indices, the less diversified the 

insurer is. We do not have a specific prediction on the market reaction associated with 

insurers’ product mix and strategic concentration or diversification. The capital/asset ratio 
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is included because relative capital level is different in a hard market and a soft market. 

The market should be more favorable to firms with relatively high capital level in a hard 

market since they have low insolvency risk and high financial quality. The values of 

independent variables are lagged by one year and thus represent the year prior to mergers 

and acquisition for acquirers.  

4.2 Event Study Methodology 

The standard event study methodology is used in this paper to estimate wealth 

changes for acquirers around the announcement day. We compute abnormal returns for 

each firm in the sample, defining benchmark returns using the market model (Mackinlay, 

1997). The market model is:  

2
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it i i mt it
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ε σ
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=

=

                                               (7) 

Where itR  is the return on the i-th stock on day t; mtR  is the return of the market 

portfolio on day t. We use several stock indexes as a proxy for the market index, such as 

the S&P 500 index, the CRSP value weighted index, and the CRSP equal weighted index. 

The parameter iα  and iβ  are estimated for each stock i in our sample using pre-event 

returns for the estimate period (-230, -30) days. Given the market model parameter 

estimates, we can measure and analyze the abnormal return:  

ˆˆ ˆit it i i mtAR R Rα β= − −                                            (8)                                   

Conditional on the market return over the event window, the abnormal returns will 

be jointly normally distributed with a zero conditional mean and a conditional variance 

equal to 
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Where 1L  is the length of the estimation window.  

The most important variable is the cumulative abnormal return (CAR) which is 

aggregated abnormal returns over an event window. Define 1 2
ˆ ( , )iCAR τ τ  as the sample 

cumulative abnormal return over an event window ( 1τ , 2τ ).  
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Asymptotically the variance of 1 2
ˆ ( , )iCAR τ τ  is  

1 2
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σ τ τ σ= − +                                    (11) 

To evaluate the overall impact of the acquisition and divestiture events, we 

aggregate abnormal returns both through time and across securities. We report the mean 

CAR (���������) across all N securities over the event window. 

1 2 1 2
1

1 ˆ) (( , ) ,
N

i
i

CARCA
N

R τ τ τ τ
=

= ∑                          (12) 

Its variance is given by the following formula:  
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And we will apply the usual time-series standard deviation test of the null 

hypothesis that the average cumulated abnormal return (���������) is zero. We conduct the 

Patell Z-test, which standardizes each abnormal return using its estimated standard 

deviation. We also conduct the standardized cross-sectional test procedure (Boehmer et al., 
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1991), the portfolio time-series t test (Brown and Warner, 1980), and the non-parametric 

generalized sign test (Cowan, 1992).  
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CHAPTER 5 

DATA 

The primary underwriting cycle data used is obtained from The Council of 

Insurance Agents & Brokers’ quarterly Commercial P/C Market Index Survey. The 

Council’s survey is the oldest source of commercial property-casualty market conditions, 

pricing practices and trends, dating back to 1999. It gives average commercial premium 

rate changes by account size in detail. Figure 1 graphs the premium rate changes from 1999 

to 2011.  

Figure 1  
Premium Rate Change, 1999 to 2011 

  
Data Source: News Release Report of Council of Insurance Agents & Brokers. 

If the premium rate change is smaller than zero, News Release Report of the Council 

of Insurance Agents & Brokers defines the period as a hard market; otherwise it’s a soft 

market. The most recent hard market defined by the News Release Report of the Council 

of Insurance Agents & Brokers is from 1999 to the fourth quarter of 2003. Since the first 

quarter of year 2004 the premium rate began to decrease and kept decreasing until the third 
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quarter of 2011. So we define the period from 2004 to the third quarter of 2011 as a soft 

market.  

The Council of Insurance Agents & Brokers surveys only cover approximately one 

cycle period, which is not statistically representative. To make up for this limitation, we 

collect industry level combined ratio data from 1981 to 2011 and use these data to define 

an alternative measure of an underwriting cycle. The data are obtained from Best’s 

Aggregates and Averages, various years and are presented in Figure 2. If a change in the 

combined ratio is positive, the market is soft; if the change in the combined ratio switches 

and becomes negative, the market is considered to be a hard market.  

Figure 2 
The Percentage Change in the P-L Industry Overall Combined Ratio, 1981 to 2011 

Data source: the Best’s Aggregates & Averages, 1981-2011. 

We analyze M&As in the US P-L insurance industry from 1981 to 2011. Data on 

M&As were obtained from Thomson One database (SDC database). We require every 

acquirer to do business in the P-L industry (on the composite listings of Best’s Insurance 
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Report Property/Casualty, U.S edition). All transactions included in the analysis are those 

which involve significant acquisition of value as well as the subset of these transactions 

that involve a change in control (i.e, an acquisition that increases the stake of the acquiring 

institution from less than 50% to 50% or more of the ownership shares of the target 

institution). A total of 1334 mergers are left in the sample, in which there are 758 P-L 

acquirers and 576 P-L insurer agents.  

For each M&A deal, we collect transaction information such as the announcement 

date, the completion date, payment method, and target SIC code. Stock market data are 

obtained from Center for Research in Security Prices (CRSP). The accounting data required 

to conduct the analysis are taken from the NAIC annual statement and COMPUSTAT. 

To examine Hypothesis 3b, we combined individual NAIC accounting data with 

the industry level data. We eliminated firms with zero or negative net worth, premiums, 

and firms with unrealistic premiums-to-surplus ratios because such firms are not viable 

operating entities. Risk retention groups, Lloyds’ associations, state worker’s 

compensation funds, and firms whose organizational forms are not reported in the NAIC 

data are also excluded because such firms tend to be highly specialized and are not 

participating in the mainstream P–L insurance market. Since most P-L agents do not report 

financial statements to the NAIC, their data are exclude. The regression sample after 

deleting the abnormal operating firms contains 234 observations.  
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CHAPTER 6  

RESULTS 

6.1 Number of M&As and Underwriting Cycles 

The first purpose of this paper is to examine the number of M&As over a long time 

period. Figure 3 shows the overall number of M&As by year from 1981 to 2011. There are 

42 M&As that take place per year, on average. From the graph, we can see that there is a 

sharp increase in M&As from 1994 to 1999. Cummins and Xie (2008) explain this by 

technology innovations, increasing catastrophic risk and the change in the litigation 

environment. We also notice that from the beginning of 2011, insurance brokers or agents 

significantly increased their M&A activities. The number of M&As for insurance brokers 

or agents is over 100 in the year 2011. Taking a closer look at the data reveals that the sharp 

increase is caused by the aggressive expansion of Arthur J Gallagher & Co. Figure 4 shows 

the results of the number of M&As by quarter from 1999 to 2011. Both Figure 3 and Figure 

4 reveal a roughly cyclical pattern for the volume of M&A activities. However, at this stage 

we cannot conclude that the volume of M&As is correlated with underwriting cycles. 

Figure 3 
Numbers of M&As by Year from 1981 to 2011 

 
Data Source: Thomson One database (SDC database). 
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Figure 4 
Numbers of M&As by Quarter from 1999 to 2011 

 
Data Source: Thomson One Database (SDC database).   

To test the relationship between the volume of mergers and acquisitions and the 

underwriting cycle, we run the regressions stated in Equation (1) and Equation (2). We 

propose that M&As take place more frequently in a soft market than in a hard market. 

Table 10 presents the estimation results from the regressions of number of mergers and 

acquisitions on premium rate changes. The results are consistent with our expectations. For 

the P-L insurer acquirers, the coefficients of premium rate change for the large account, 

middle account and small account are -10.520, -12.159 and -17.703, respectively. They are 

all statistically significant at the 5% level. For P-L broker or agent acquirers, the 

coefficients of premium rate change are also negative and significant.  

The coefficients for the change in AAA corporate bond yield are negatively 

significant for the P-L insurer sample. This is consistent with the previous findings of 

Becketti (1986), Melicher, Ledolter and D’ Antonio (1983) and Golbe and White (1988). 
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Table 10  
Regressions of Numbers of Mergers & Acquisitions, 1999-2011 

Variable 
Numbers of Mergers & Acquisitions 

P-L Insurers   P-L Insurance Agents or Brokers 

Intercept 6.942  *** 7.280  *** 7.466  ***  9.067  *** 9.042  ** 9.244  ** 
 1.803   1.802   1.895    2.263   2.261   2.339   

Premium Rate Change (large)t-1:t -10.520  **      -16.746  **     
 4.477        8.181       

Premium Rate Change(mid)t-1:t   -12.159  **      -17.320  **   
   5.278        8.508     

Premium Rate Change(small)t-1:t     -17.703  **      -25.464  * 
     7.202        13.009   

Change in S&500 Indext-1:t -23.651   -21.980   -21.539    -37.122   -33.869   -33.149   
 17.240   0.164   15.874    35.045   34.800   34.890   

Change in AAA Corporate Bond Yieldt-1:t -48.956  ** -48.784  ** -50.813  **  29.963   30.995   27.171   
 19.933   19.624   19.919    41.486   41.438   41.932   

Number of M&As 
t-1 0.381  *** 0.370  *** 0.360  ***  0.440  *** 0.450  *** 0.448  *** 

 0.124   0.122   0.125    0.137   0.134   0.137   
              
N 48  48  48   48  48  48  
R-Squared 0.357   0.375   0.328    0.419   0.423   0.423   
Adjusted R-Squared 0.281    0.300    0.248      0.365    0.369    0.370    
Note: Dependent variable is number of M&A transactions by quarter. We require the acquirer to be a P-L insurer or a P-L agent/broker. Data on 
change in premium rates are obtained from the Council of Insurance Brokers and Agents. The year effect has been added.  *** is significant at the 1% 
level;** is significant at the 5% level;* is significant at the 10% level; Standard errors are shown under the coefficient estimates. 
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The coefficients of change in S&P 500 are insignificant in the regressions of premium rate 

change.  

Table 11 shows the results of regressions on the change in the combined ratio. For 

the P-L insurer acquirers, the numbers of mergers and acquisitions are found to be 

significantly and positively related with changes in the combined ratio. The positive 

relationship between the volumes of M&As and changes in the combined ratio means that 

the softer the market is, the more M&As will take place. Unlike the results in Table 10, we 

find the coefficients for the change in the S&P 500 index are significant and positive for 

the P-L insurer sample from 1981 to 2011. This results is consistent with the research 

results in the corporate finance literature that mergers increase with good capital market 

conditions (Ledolter and D’ Antonio, 1983 and Golbe and White, 1988). The results for 

the P-L broker or agents sample are not significant with respect to the change in the S&P 

500 Index. One reason might be that the P-L broker or agents react more slowly to the 

change in the combined ratio than the P-L insurers. 

To check whether asymmetric effect of underwriting cycle on number of M&As, 

we run regressions separating negative premium rate changes (or changes in the combined 

ratio) and negative premium rate changes (or changes in the combined ratio) using two 

dummy variables. The positive dummy equals 1 if premium rate change (or change in the 

combined ratio) is greater than 0; and 0 otherwise. The negative dummy equals 1 if 

premium rate change (or change in the combined ratio) is smaller than 0; and 0 otherwise. 

We replace premium rate change (or change in the combined ratio) by using each dummy 

* premium rate change (or dummy* change in the combined ratio). The results are shown 

in Table 12 and Table 13. The asymmetric effect is not strong. In Table 12, 
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Table 11  
Regressions of Numbers of Mergers & Acquisitions on Change in the Combined Ratio, 1981-2011 

Variable 

Numbers of Mergers & Acquisitions 
P-L Insurers  P-L Insurance Agents or Brokers 

Estimate 
Standard 

Error  Estimate 
Standard 

Error   Estimate 
Standard 

Error  Estimate 
Standard 

Error  

Intercept 9.611  5.826  ** 9.132  5.892    14.802  7.757  * 13.351  7.336  * 
Change in Combined 
Ratiot-1:t 124.157  63.733  * 115.390  65.019  *  77.025  85.311   50.248  81.351   
Change in Combined 
Ratiot-2:t-1    -54.922  66.579       -171.58  83.544  * 
Change in S&P 500 
Indext-1:t 112.732  45.530  ** 104.330  46.943  **  11.670  62.178   -8.805  59.368   
Change in AAA 
Corporate Bond Yieldt-1:t -193.41  152.706   -149.58  162.618    -341.35  205.298  * -200.01 205.125   

Number of M&As 
t-1 0.657  0.108  *** 0.672  0.110  ***  0.703  0.156  *** 0.755  0.149  *** 

              
N 30   30    30   30   

R-squared 0.670    0.6786    0.530   0.601    

Adjusted R-Squared 0.617      0.6117       0.455     0.517      
Note: Dependent variable is number of M&A transactions by year. We require the acquirer to be a P-L insurer or a P-L agent/broker. 
Data on the change in the combined ratios are obtained from Best's Aggregates and Averages, various years. The year effect has been 
added. *** is significant at the 1% level;** is significant at the 5% level;* is significant at 10% the level. 
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Table 12  
Regressions of Numbers of Mergers & Acquisitions 

-Asymmetric Slope, 1999-2011 

Variable 

Numbers of Mergers & Acquisitions 

P-L Insurers  
P-L Insurance Agents or 

Brokers 

Intercept 6.942  *** 6.890  ***  10.040  ** 7.758  ** 

 1.803   2.069    2.320   3.388   

Premium Rate Change (large)t-1:t -10.520  **    -22.187  **   

 4.477      8.593     

Positive Premium Rate Change (large)t-1:t   -10.196      -16.545   

   7.525      15.455   

Negative Premium Rate Change (large)t-1:t   -11.027      12.494   

   10.436      21.066   

Change in S&500 Indext-1:t -23.651   -23.363    -23.424   -57.326   

 17.240   17.051    35.527   35.363   

Change in AAA Corporate Bond Yieldt-1:t -48.956  ** -48.958  **  -11.286   43.923   

 19.933   20.173    8.046   39.792   

Number of M&As t-1 0.381  *** 0.380  **  0.348  ** 0.280  * 

 0.124   0.125    0.145   0.145   
          

N 48  48   48  48  

R-Squared 0.357   0.357    0.429   0.504   

Adjust R-Squared 0.281    0.263      0.377    0.432    
Note: Dependent variable is number of M&A transactions by quarter. We require the acquirer to be a P-L insurer 
or a P-L agent/broker. Positive premium rate change=Positive dummy [dummy=1 if premium rate change is 
positive, and 0 otherwise]*premium rate change; Negative premium rate change=Negative dummy [dummy=1 if 
premium rate negative, and 0 otherwise]*premium rate change. Data on premium rate changes are obtained from 
the Council of Insurance Brokers and Agents. The fixed year effect has been added.  *** is significant at the 1% 
level; ** is significant at the 5% level; * is significant at the 10% level; Standard errors are shown under coefficient 
estimates. 
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Table 13 

 Regressions of Numbers of Mergers & Acquisitions on Change in the Combined Ratio 
-Asymmetric Slope, 1981-2011 

Variable 

Numbers of Mergers & Acquisitions 

P-L Insurers P-L Agents or Brokers 

Estimate 
Standard 

Error  Estimate 
Standard 

Error  Estimate 
Standard 

Error  Estimate 
Standard 

Error   

Intercept 9.611  5.826  ** 2.819 8.502  14.802  7.757  * 7.000 10.222  

Change in Combined Ratiot-1:t 124.157  63.733  *    77.025  85.311      

Positive Change in Combined Ratiot-1:t    285.383 160.574 *    309.082 217.057  

Negative Change in Combined Ratiot-1:t    16.655 117.055     -72.477 154.121  

Change in S&500 Indext-1:t 112.732  45.530  ** 139.754 51.653 ** 11.670  62.178   49.030 69.628  

Change in AAA Corporate Bond Yieldt-1:t -193.414  152.706   -199.247 152.208  -341.354  205.298  * -351.150 204.056 * 

Number of M&As t-1 0.657  0.108  *** 0.671 0.108 *** 0.703  0.156  *** 0.681 0.156 *** 
             

N 30   30   30   30   

R-Squared 0.670    0.6852   0.530   0.5553   

Adjust R-Squared 0.617      0.6196     0.455     0.4627     
Note: Dependent variable is number of M&A transactions by year. We require the acquirer to be a P-L insurer or a P-L agent/broker. Data on change 
in the combined ratio are obtained from the Best's Aggregates and Average. Positive change in combined ratio=Positive dummy [dummy=1 if change 
in the combined ratio is positive, and 0 otherwise]* change in the combined ratio; Negative change in combined ratio=Negative dummy [dummy=1 if 
change in the combined ratio is negative, and 0 otherwise]* change in the combined ratio. The year effect has been added. *** is significant at the 1% 
level; ** is significant at the 5% level; * is significant at the 10% level. 
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the coefficients of positive premium rate change and negative premium rate change are not 

significant. In Table 13, the coefficient for positive change in the combined ratio is 

significantly positive while the coefficient for negative change in the combined ratio is 

insignificant.  

We also fit number of M&As by a Poisson model and a Negative Binomial model. 

The results are shown in Table 14-17. Both models seem to fit the dependent variable. And 

the coefficients of premium rate change and change in the combined ratio are consistent 

with the results in Table 10 and Table 11.  

6.2 Wealth Effects of the P-L Insurer Acquirers 

To examine the overall wealth effect of M&As in the P-L insurance industry, we 

analyze cumulative abnormal returns of M&As around the announcement date by a 

standard event study methodology. The event period is from 30 days before the 

announcement of a transaction to 30 days after the announcement of a transaction. For 

brevity of presentation, the maximum window shown is (-15, 15). Table 18 presents the 

results for P-L insurer acquirers and P-L broker or agent acquirers from 1981 to 2011. 

There are 758 P-L insurer acquirers and 576 P-L agent or broker acquirers in total.  

On average, we find P-L insurer acquirers earn significant positive cumulative 

abnormal returns in several windows. The mean CAR for (-15, 0) and (-10, 0) is 0.43% 

and 0.36%, respectively, and they are positive and significant. These results imply that 

there is some information leakage before the announcement date. CARs  are significantly 

positive for most windows around the announcement date. CARs  is 0.54% for the window 

of (-1, +1), 0.88% for (-5, 5), and 1.64 for (-15, 15). The results for the P-L broker or agent 

acquirers are very similar, except the results do not show any evidence of information leak. 
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Table 14  
Fit Numbers Of Mergers & Acquisitions Using Poisson Regressions,1999-2011 

Variable 

   Numbers of Mergers & Acquisitions 
P-L Insurers  P-L Insurance Agents or Brokers 

Estimate 
Standard 

Error  Estimate 
Standard 

Error   Estimate 
Standard 

Error  Estimate 
Standard 

Error  

Intercept 2.560 0.151 *** 2.630 0.224 ***  2.180 0.130 *** 2.313 0.211 *** 

Premium Rate Change (Large)t-1:t -1.692 0.552 ***     -0.750 0.477     

Positive Premium Rate Change(Large)t-1:t    -2.159 1.113 *     -1.571 1.004  

Negative Premium Rate Change(Large)t-1:t    -1.003 1.261      0.196 1.258  

Change in S&P500 Indext-1:t -2.713 1.564 * -3.147 1.750 *  -3.289 1.385 ** -3.867 1.454 ** 

Change in AAA Corporate Bond Yieldt-1:t -1.846 2.987  -1.936 2.844   2.224 2.420  2.199 2.256  

N 48   48    48   48   

Log Pseudo Likelihood  -125.575    -125.363     -156.992   -156.209   

Prob > Chi2  0.052      0.054        0.218     0.222     
Note: Dependent variable is number of M&A transactions by quarter. We fitted the number of M&As using Poisson distribution. We 
require the acquirer to be a P-L insurer or a P-L agent/broker. Positive premium rate change=Positive dummy [dummy=1 if premium 
rate change is positive, and 0 otherwise]*premium rate change; Negative premium rate change=Negative dummy [dummy=1 if premium 
rate negative, and 0 otherwise]*premium rate change. Data on premium rate changes are obtained from the Council of Insurance Brokers 
and Agents. The year effect has been added. *** is significant at the 1% level; ** is significant at the 5% level; * is significant at the 
10% level. 
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Table 15  
Fit Numbers Of Mergers & Acquisitions On Change In The Combined Ratio 

Using Poisson Regressions,1981-2011 

Variable 

      Numbers of Mergers & Acquisitions 
P-L Insurers  P-L Insurance Agents or Brokers 

Estimate Standard 
Error   Estimate Standard 

Error     Estimate Standard 
Error   Estimate Standard 

Error   

Intercept 3.632 0.083 *** 3.607 0.190 ***  3.746 0.108 *** 3.473 0.213  

Change in Combined Ratiot-1:t 4.669 2.110 **     2.795 2.590     

Positive Change in Combined Ratiot-1:t    5.296 5.064      9.453 5.617 * 

Negative Change in Combined Ratiot-1:t    4.205 3.534      -2.059 3.734  

Change in S&500 Indext-1:t 3.48 1.501 ** 3.58 1.714 **  -0.828 1.247  0.504 1.511  

Change in AAA Corporate Bond Yieldt-1:t -4.438 4.348  -4.466 4.328   -11.319 7.429  -11.400 7.213  

N 30       30      

Log Pseudo Likelihood  -221.135    -221.039     -314.238   -303.199   

Prob > Chi2  0.061      0.110        0.167     0.037     
Note: Dependent variable is number of M&A transactions by year. We fitted the number of M&As by Poisson distribution. We require the acquirer 
to be a P-L insurer or a P-L agent/broker. Data on change in the combined ratio are obtained from the Best's Aggregates and Average. Positive change 
in combined ratio=Positive dummy [dummy=1 if change in the combined ratio is positive, and 0 otherwise]* change in the combined ratio; Negative 
change in combined ratio=Negative dummy [dummy=1 if change in the combined ratio is negative, and 0 otherwise]* change in the combined ratio. 
The year effect has been added.  *** is significant at the 1% level;** is significant at the 5% level;* is significant at the 10% level. 
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Table 16  
Fit Numbers Of Mergers & Acquisitions Using Negative Binomial Regressions,1999-2011 

Variable 

      Numbers of Mergers & Acquisitions 
P-L Insurers  P-L Insurance Agents or Brokers 

Estimate Standard 
Error   Estimate Standard 

Error     Estimate Standard 
Error   Estimate Standard 

Error   

Intercept 2.562 0.150  2.631 0.221 ***  2.192 0.125  2.312 0.201 *** 

Premium Rate Change (Large)t-1:t -1.712 0.563 ***     -0.801 0.456 *    

Positive Premium Rate Change(Large)t-1:t    -2.168 1.109 *     -1.532 0.971  

Negative Premium Rate Change(Large)t-1:t    -1.03 1.233      0.150 1.199  

Change in S&P500 Indext-1:t -2.680 1.588 * -3.10 1.754 *  -3.075 1.438 ** -3.671 1.524 ** 

Change in AAA Corporate Bond Yieldt-1:t -1.918 2.941  -2.000 2.820   1.893 2.219  1.886 2.095  

1 /Ln(alpha)  -4.062 1.552  -4.128 1.604   -2.777 0.400  -2.814 0.416  

Alpha 0.017 0.027  0.016 0.026   0.062 0.025  0.060 0.025  

N 48   48    48   48   

Log Pseudo Likelihood  -125.29   -125.12    -149.8   -149.4   

Prob > Chi2  0.001      0.001        0.000     0.000     
Note: Dependent variable is number of M&A transactions by quarter. We fitted the number of M&As using Negative Binomial distribution. 
We require the acquirer to be a P-L insurer or a P-L agent/broker. Positive premium rate change=Positive dummy [dummy=1 if premium rate 
change is positive, and 0 otherwise]*premium rate change; Negative premium rate change=Negative dummy [dummy=1 if premium rate 
negative, and 0 otherwise]*premium rate change. Data on premium rate changes are obtained from the Council of Insurance Brokers and 
Agents. The year effect has been added. *** is significant at the 1% level; ** is significant at the 5% level; * is significant at the 10% level. 
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Table 17  
Fit Numbers Of Mergers & Acquisitions On Change in the Combined Ratio  

Using Negative Binomial Regressions,1981-2011 

Variable 

      Numbers of Mergers & Acquisitions 
P-L Insurers  P-L Insurance Agents or Brokers 

Estimate 
Standard 

Error  Estimate 
Standard 

Error   Estimate 
Standard 

Error  Estimate 
Standard 

Error 
  

Intercept 3.653 0.075 *** 3.632 0.165 ***  3.745 0.110 *** 3.482 0.196 *** 

Change in Combined Ratiot-1:t 4.282 1.745 **     1.826 2.601     

Positive Change in Combined Ratiot-1:t    4.834 4.438      8.647 5.771  

Negative Change in Combined Ratiot-1:t    3.930 3.026      -2.431 3.486  

Change in S&500 Indext-1:t 2.93 1.032 ** 3.02 1.249 **  -0.566 1.313  0.636 1.392  

Change in AAA Corporate Bond Yieldt-1:t -5.182 5.444  -5.184 5.463   -10.422 8.420  -10.416 8.397  
1 /Ln(alpha)  -1.725 0.206  -1.726 0.205   -0.847 0.255  -0.886 0.259  
Alpha 0.178 0.037  0.178 0.037   0.429 0.109  0.412 0.107  
N 30   30    30   30   

Log Pseudo Likelihood  -128.87    -128.86     -137.68   -137.10   

Prob > Chi2  0.013      0.028        0.281     0.153     
Note: Dependent variable is number of M&A transactions by year. We fitted the number of M&As using Negative Binomial distribution. 
We require the acquirer to be a P-L insurer or a P-L agent/broker. Data on change in the combined ratio are obtained from the Best's 
Aggregates and Average. Positive change in combined ratio=Positive dummy [dummy=1 if change in the combined ratio is positive, and 0 
otherwise]* change in the combined ratio; Negative change in combined ratio=Negative dummy [dummy=1 if change in the combined ratio 
is negative, and 0 otherwise]* change in the combined ratio. The year effect has been added. *** is significant at the 1% level; ** is significant 
at the 5% level; * is significant at the 10% level. 



111 
 

 
Table 18  

CARs from 1981 to 2011 
* Market Adjusted Returns, Standard & Poor's 500 Composite Index       

Days N 

Mean 
Compound 
Abnormal 
Return 

Precision 
Weighted 
CAAR 

Positive: 
Negative Patell Z 

Standardized 
Cross-
Sectional Test 

Portfolio 
Time-
Series 
(CDS)T 

Generalized 
Sign Z 

Panel A: P-L Insurance Company Acquirers 
(-15,0) 758 0.43% 0.65% 369:389   2.233**  2.054**  1.103 -0.269 
(-10,0) 758 0.36% 0.55% 360:398 2.280** 1.917* 1.132 -0.922 
(-5,0) 758 0.20% 0.34% 377:381  1.887 1.459 0.832 0.313 
(-2,0) 758 0.31% 0.30% 376:382  2.386** 1.538 1.872* 0.24 
(-1,0)  758 0.27% 0.26% 388:370 2.553** 1.589 1.965** 1.112 
(0,+1) 758 0.44% 0.51% 405:353>   4.926*** 2.982*** 3.222***  2.347**  
(0,+2) 758 0.56% 0.66% 392:366 5.221***  3.583***  3.314***  1.402 
(0,+5) 758 0.86% 1.00% 409:349>> 5.584*** 4.274*** 3.619***  2.638*** 
(0,10) 758 0.91% 1.02% 408:350>  4.218*** 3.568*** 2.839***  2.565**  
(0,15) 758 1.39% 1.28% 403:355>  4.358***  3.850*** 3.602***  2.202** 
(-1.+1) 758 0.54% 0.54% 412:346>>  4.286*** 2.818***  3.205***   2.856*** 
(-2,+2) 758 0.70% 0.73% 390:368  4.482*** 3.203***  3.231***  1.257 
(-5,+5) 758 0.88% 1.11% 411:347>>  4.567***  3.745*** 2.743***  2.783***  
(-10,10) 758 1.10% 1.35% 379:379  4.017*** 3.534***  2.486**  0.458 
(-15,+15) 758 1.64% 1.70% 401:357> 4.169***  3.928*** 3.049*** 2.056**  
Panel B: P-L Brokers or Agents Acquirers 
(-15,0) 576 0.41% 0.22% 289:287 0.638 0.606 0.571 0.264 
(-10,0) 576 0.39% 0.40% 293:283 1.412 1.35 0.643 0.597 
(-5,0) 576 0.04% 0.10% 301:275  0.469 0.434 0.093 1.264 
(-2,0) 576 0.12% 0.10% 289:287 0.698 0.649 0.376 0.264 
(-1,0)  576 0.24% 0.27% 285:291 2.213** 2.132**  0.93 0.514 
(0,+1) 576 0.32% 0.28% 285:291 2.337** 1.864* 1.239 -0.069 
(0,+2) 576 0.29% 0.22% 296:280 1.515 1.449 0.939 0.847 
(0,+5) 576 0.62% 0.77% 300:276  3.700***   3.603***  1.395 1.181 
(0,10) 576 1.05% 1.17% 315:261>  4.152***  4.104***  1.758* 2.431** 
(0,15) 576 1.58% 1.76% 325:251>>   5.176***  5.341*** 2.181** 3.264***  
(-1.+1) 576 0.45% 0.40% 299:277   2.746**  2.436**  1.45 1.097 
(-2,+2) 576 0.32% 0.18% 285:291 0.964 0.915 0.78 -0.069 
(-5,+5) 576 0.57% 0.73% 294:282 2.572**  2.619***  0.951 0.681 
(-10,10) 576 1.31% 1.43% 310:266>  3.661***  3.933***  1.58 2.014**  
(-15,+15) 576 1.81% 1.84% 315:261>  3.876***  4.208***   1.796*   2.431**  
The symbols *, **, and *** denote statistical significance at the 0.10, 0.05, and 0.01 levels, respectively, 
using a two-tail test. The symbols (, <, << or), >, >> etc. correspond to *, ** and *** show the direction and 
significance of the generalized sign test. The generalized sign Z is the non-parametric generalized sign 
statistic. 
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The overall results are consistent with previous event study research that M&As benefit 

shareholders of the insurer acquirers (Akhigbe and Madura, 2001; Cummins and Weiss, 

2004; Cummins and Xie, 2009). 

In order to test Hypothesis 2, we separate the sample into a hard market subsample 

and a soft market subsample. Table 19 gives the wealth effects of M&As for P-L insurer 

acquirers from 1999 to 2011, where the hard market and the soft market are defined by 

premium rate changes. When the premium rate change is positive, the market is hard; when 

the premium rate change is negative, the market is soft. As proposed in Hypothesis 2, CARs  

should be positive in a hard market. We find that before the announcement date, there are 

some insignificantly negative CARs in the hard market. Most CARs  in the windows around 

announcement date and after the announcement date are significant and positive, which is 

consistent with our expectation that shareholders in the hard market gain from M&As. 

Panel B contains the results for the soft market. The overall results in this panel are mostly 

insignificant, implying the existence of both value-increasing motivations and value-

decreasing motivations for M&As in the soft market. 

Table 20 shows the wealth effects of M&As for P-L insurer acquirers from 1981 to 

2011, where the hard market and the soft market are defined by changes in the combined 

rate. If the change in the combined ratio is negative, the market is considered to be hard; if 

change in the combined ratio is positive, the market is soft. In the hard market (Panel A), 

the abnormal returns are significantly positive. The results are more significant than results 

in Table 19. Panel B contains the results for the soft market. CARs  in Table 20 for the soft 

market are significant and positive, which is different from the insignificant results in Table 

19. The insurance mergers in the 1990s were driven largely by technology innovations, the 
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increasing catastrophic risk and the change in the litigation environment (Cummins and 

Xie, 2008). Insurers gained competitive power and enjoyed the benefit of economies of 

scale and scope through the mergers. That is the effect of value-increasing motivations and 

helps to explain the difference between Table 19 and Table 20. The results for insurance 

broker or agent acquirers are similar to the insurer acquirers, so these are not presented 

(See Table 21 and Table 22).  

We can observe that CARs  are larger in the hard market than in the soft market in 

most windows of Table 19 and Table 20, indicating that shareholders of insurer acquirers 

gain more in the hard market than in the soft market. This is a rough comparison of CARs  

between the hard market and the soft market and doesn’t provide any statistical evidence 

in favor of Hypothesis 3a. To further prove that the wealth effect of M&As is larger in a 

hard market than in a soft market, we run regressions (Equation (3) and Equation (4)) of 

CARs on the premium rate change and change in the combined ratio to more precisely test 

the valuation difference between a hard market and a soft market. We expect the coefficient 

of premium rate change to be positive and the coefficient of change in the combined ratio 

to be negative.  

The results are given in Table 23 and Table 24, respectively. In Table 23, the 

coefficients of premium rate changes for the large account, middle account and small 

account are 0.055, 0.060 and 0.086, respectively, in the regression with CARs (-2,2) as the 

dependent variable. They are significant at the 5% level. The results are similar when we 

change the CAR window to (-1, 1), (-5, 5) and (-10, 10). Moreover, we want to see whether 

the results will be different if we only using returns after the M&A announcement date. 

We run regressions with (0, 2), (0, 5), (0, 10), and (0, 15) as the dependent variable. The 
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Table 19 
CARs for P-L Insurer Acquirers from 1999 to 2011 

* Market Adjusted Returns, Standard & Poor's 500 Composite Index     

Days N 

Mean 
Compound 
Abnormal 
Return 

Precision 
Weighted 
CAAR 

Positive: 
Negative Patell Z 

Standardized 
Cross-
Sectional 
Test  

Portfolio 
Time-
Series 
(CDS) T 

Generalized 
Sign Z 

Panel A: Hard Market 
(-15,0) 99 0.50% 0.36% 50:46   0.319 0.415 0.378 0.304 
(-10,0) 99 -0.13% -0.13% 46:50 -0.144 -0.18 -0.114 -0.513 
(-5,0) 99 -0.53% -0.53% 45:51 -0.766 -0.969 -1.234 -0.717 
(-2,0) 99 -0.26% -0.24% 46:50  -0.483 -0.561 -0.452 -0.513 
(-1,0)  99 -0.44% -0.50% 50:46  -1.261 -1.342 -0.949 0.304 
(0,+1) 99 0.49% 0.35% 48:48  0.868 0.785 1.049 -0.104 
(0,+2) 99 0.98% 0.97% 47:49 1.970** 1.775* 1.713* -0.308 
(0,+5) 99 1.37% 1.29% 52:44 1.858* 1.971** 1.689* 0.712 
(0,10) 99 1.33% 1.37% 62:34>> 1.463 1.477 1.212 2.754*** 
(0,15) 99 2.79% 2.56% 60:36> 2.260**  2.378** 2.107**  2.345**  
(-1.+1) 99 0.56% 0.49% 60:36> 1.008 1.026 0.982 2.345**  
(-2,+2) 99 1.26% 1.38% 60:36>  2.181** 2.401** 1.706* 2.345**  
(-5,+5) 99 1.41% 1.41% 61:35> 1.5 1.969** 0.817 2.549*   
(-10,10) 99 1.74% 1.89% 53:43 1.457 1.743*  1.148 0.916 
(-15,+15) 99 3.77% 3.57% 58:38) 2.267** 2.862*** 2.050** 1.937*   
Panel B: Soft Market 
(-15,0) 153 0.73% 1.27% 78:75  2.270** 2.157**  1.004 0.341 
(-10,0) 153 0.38% 0.77% 77:76  1.65 1.601 0.633 0.18 
(-5,0) 153 0.10% 0.31% 74:79  0.917 0.886 0.217 -0.305 
(-2,0) 153 -0.13% 0.00% 76:77 0.0001 0.0001 -0.413 0.018 
(-1,0)  153 -0.08% -0.11% 74:79 -0.572 -0.471 -0.306 -0.305 
(0,+1) 153 -0.19% 0.09% 78:75  0.436 0.315 -0.739 0.341 
(0,+2) 153 0.08% 0.36% 89:64>  1.469 1.189 0.269 2.120** 
(0,+5) 153 -0.02% 0.40% 80:73  1.154 1.038 -0.04 0.665 
(0,10) 153 0.51% 0.80% 82:71 1.727* 1.546 0.847 0.988 
(0,15) 153 0.31% 0.67% 74:79 1.194 1.105 0.424 -0.305 
(-1.+1) 153 -0.13% -0.04% 74:79 -0.163 -0.124 -0.422 -0.305 
(-2,+2) 153 0.10% 0.34% 77:76 1.098 0.901 0.241 0.18 
(-5,+5) 153 0.20% 0.70% 79:74  1.502 1.398 0.332 0.503 
(-10,10) 153 1.02% 1.56% 76:77 2.426** 2.244** 1.218 0.018 
(-15,+15) 153 1.16% 1.93% 80:73  2.473** 2.346**  1.14 0.665 
The symbols *, **, and *** denote statistical significance at the 0.10, 0.05, and 0.01 levels, respectively, 
using a two-tail test. The symbols (, <, << or), >, >> etc. correspond to *, ** and *** show the direction 
and significance of the generalized sign test. The generalized sign Z is the non-parametric generalized sign 
statistic. 
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Table 20  
CARs for P-L Insurer Acquirers from 1981 to 2011 

* Market Adjusted Returns, Standard & Poor's 500 Composite Index     

Days N 

Mean 
Compound 
Abnormal 
Return 

Precision 
Weighted 
CAAR 

Positive: 
Negative Patell Z 

Standardized 
Cross-
Sectional 
Test  

Portfolio 
Time-series 
(CDS) T 

Generalized 
Sign Z 

Panel A: Hard Market 

(-15,0) 315 0.80% 0.81% 170:145) 1.806* 2.116** 1.302 1.710* 
(-10,0) 315 0.70% 0.69% 165:150 1.847* 1.906* 1.38 1.147 
(-5,0) 315 0.45% 0.32% 165:150  1.154 1.208 1.2 1.147 
(-2,0) 315 0.36% 0.04% 166:149  0.203 0.173 1.377 1.26 
(-1,0)  315 0.27% 0.13% 169:146 0.816 0.679 1.268 1.598 
(0,+1) 315 0.50% 0.61% 169:146 3.845*** 2.712*** 2.324** 1.598 
(0,+2) 315 0.60% 0.65% 166:149  3.341***  2.566** 2.271** 1.26 
(0,+5) 315 0.91% 1.03% 177:138> 3.742***  3.032***  2.424**  2.499** 
(0,10) 315 0.86% 1.20% 177:138>  3.211***   2.901***  1.697* 2.499** 
(0,15) 315 1.64% 1.58% 170:145) 3.499***  3.306*** 2.684*** 1.710* 
(-1.+1) 315 0.58% 0.50% 171:144) 2.567** 2.014** 2.179** 1.823*  
(-2,+2) 315 0.76% 0.45% 164:151  1.785* 2.744*** 2.233** 1.034 
(-5,+5) 315 1.17% 1.11% 170:145)  2.969*** 2.786***   2.312**    1.710* 
(-10,10) 315 1.38% 1.65% 169:146 3.192*** 3.181***  1.963** 1.598 
(-15,+15) 315 2.23% 2.15% 181:134>> 3.424*** 3.722***  2.624*** 2.950***  
Panel B: Soft Market 

(-15,0) 443 0.16% 0.54% 199:244(  1.398 1.139 0.347 -1.794* 
(-10,0) 443 0.12% 0.45% 195:248< 1.425 1.076 0.316 -2.174** 
(-5,0) 443 0.02% 0.35% 212:231 1.495 1.005 0.062 -0.558 
(-2,0) 443 0.28% 0.49% 210:233  2.950*** 1.665* 1.354 -0.748 
(-1,0)  443 0.27% 0.36% 219:224  2.652***  1.44 1.584 0.107 
(0,+1) 443 0.40% 0.44% 236:207) 3.202*** 1.778* 2.373** 1.723*  
(0,+2) 443 0.52% 0.67% 226:217  4.013***  2.573** 2.550** 0.772 
(0,+5) 443 0.82% 0.98% 232:211 4.150*** 3.057***  2.837***  1.343 
(0,10) 443 0.95% 0.90% 231:212  2.810***  2.278** 2.413**  1.248 
(0,15) 443 1.22% 1.06% 233:210 2.750*** 2.327**  2.574** 1.438 
(-1.+1) 443 0.51% 0.57% 241:202> 3.442*** 2.054**  2.483**   2.198** 
(-2,+2) 443 0.65% 0.94% 226:217  4.358*** 2.821***  2.469**  0.772 
(-5,+5) 443 0.67% 1.11% 241:202> 3.470***  2.630***  1.713*  2.198*  
(-10,10) 443 0.91% 1.13% 210:233 2.563** 2.095** 1.675* -0.748 
(-15,+15) 443 1.22% 1.37% 220:223  2.567** 2.228** 1.855*   0.202 
The symbols *, **, and *** denote statistical significance at the 0.10, 0.05, and 0.01 levels, respectively, 
using a two-tail test. The symbols (, <, << or), >, >> etc. correspond to *, ** and *** show the direction 
and significance of the generalized sign test. The generalized sign Z is the non-parametric generalized sign 
statistic. 
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Table 21  
CARs for P-L Broker or Agent Acquirers from 1999-2011 

* Market Adjusted Returns, Standard & Poor's 500 Composite Index       

Days N 

Mean 
Compound 
Abnormal 
Return 

Precision 
Weighted 
CAAR 

Positive: 
Negative Patell Z 

Standardized 
Cross-

Sectional 
Test 

Portfolio 
Time-
Series 
(CDS) T 

Generalized 
Sign Z 

Panel A: Hard Market 
(-15,0) 109 2.39% 2.22% 62:47 2.936***  2.367** 2.366**  1.033 
(-10,0) 109 1.71% 1.81% 63:46 2.883*** 2.688***  2.030** 1.23 
(-5,0) 109 0.75% 1.01% 64:45 2.174**  2.027** 1.202 1.422 
(-2,0) 109 0.54% 0.59% 62:47 1.810* 1.584 1.228 1.033 
(-1,0) 109 0.61% 0.72% 60:49 2.684***  2.651***  1.722* 0.65 
(0,+1) 109 0.43% 0.42% 66:43) 1.563 1.615 1.201 1.800* 
(0,+2) 109 0.44% 0.52% 70:39> 1.578 1.829*  0.996 2.567** 
(0,+5) 109 1.23% 1.53% 68:41>  3.282***  3.105***   1.987** 2.183** 
(0,10) 109 2.24% 2.84% 67:42> 4.481*** 3.801*** 2.681*** 1.991** 
(0,15) 109 3.69% 4.35% 76:33>>>  5.681*** 4.998***  3.658***  3.717*** 
(-1.+1) 109 0.36% 0.10% 63:46 0.237 0.23 0.7 1.469 
(-2,+2) 109 0.48% 0.56% 63:46 1.333 1.172 0.855 1.225 
(-5,+5) 109 1.49% 2.00% 63:46 3.192*** 3.126*** 1.777*  1.225 
(-10,10) 109 3.43% 4.14% 71:38>>  4.821*** 4.537***  2.970***   2.758***  
(-15,+15) 109 5.59% 6.02% 76:33>>> 5.741*** 5.783***  3.980***   3.717***  
Panel B: Soft Market 
(-15,0) 170 0.30% 0.12% 86:84 0.207 0.197 0.153 0.194 
(-10,0) 170 0.41% 0.48% 90:80  0.961 0.966 0.236 0.775 
(-5,0) 170 0.18% 0.31% 89:81 0.838 0.722 0.139 0.621 
(-2,0) 170 0.13% 0.11% 87:83 0.438 0.388 0.151 0.348 
(-1,0) 170 0.20% 0.24% 82:88  1.168 1.338 0.288 -0.419 
(0,+1) 170 0.05% 0.02% 83:87 0.09 0.072 0.075 -0.266 
(0,+2) 170 -0.23% -0.39% 77:93  -1.531 -1.655* -0.276 -1.186 
(0,+5) 170 -0.04% 0.02% 79:91  0.061 0.069 -0.03 -0.879 
(0,10) 170 -0.09% 0.04% 83:87 0.086 0.093 -0.053 -0.266 
(0,15) 170 0.39% 0.59% 86:84  1.002 1.09 0.199 0.194 
(-1.+1) 170 0.24% 0.31% 84:86  1.228 1.108 0.283 -0.112 
(-2,+2) 170 -0.12% -0.23% 75:95 -0.692 -0.679 -0.107 -1.493 
(-5,+5) 170 0.21% 0.66% 77:70 1.25 1.259 0.285 0.653 
(-10,10) 170 0.37% 0.58% 89:81  0.857 0.931 0.167 0.655 
(-15,+15) 170 0.68% 0.76% 90:80  0.931 0.987 0.249 0.808 
The symbols *, **, and *** denote statistical significance at the 0.10, 0.05, and 0.01 levels, respectively, using 
a two-tail test. The symbols (, <, << or), >, >> etc. correspond to *, ** and *** show the direction and 
significance of the generalized sign test. The generalized sign Z is the non-parametric generalized sign statistic. 
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Table 22  
CARs for P-L Broker or Agent Acquirers from 1981-2011 

* Market Adjusted Returns, Standard & Poor's 500 Composite Index       

Days N 

Mean 
Compound 
Abnormal 
Return 

Precision 
Weighted 
CAAR 

Positive: 
Negative Patell Z 

Standardized 
Cross-
Sectional 
Test 

Portfolio 
Time-
Series 
(CDS) T 

Generalized 
Sign Z 

Panel A: Hard Market 
(-15,0) 219 0.62% 0.48% 114:105 1.228 1.091 1.191 0.8 
(-10,0) 219 0.56% 0.59% 113:106 1.823*   1.655*   1.282 1.117 
(-5,0) 219 0.13% 0.20% 119:100 0.521 0.524 0.12 1.294 
(-2,0) 219 0.27% 0.35% 118:101  1.277 1.203 0.365 1.159 
(-1,0) 219 0.50% 0.64% 126:93>  2.851*** 2.665*** 0.818 2.240** 
(0,+1) 219 0.20% 0.35% 109:110 1.533 1.289 0.323 -0.058 
(0,+2) 219 0.31% 0.43% 106:113  1.57 1.421 1.072 -0.463 
(0,+5) 219 0.76% 0.77% 110:109  3.201**  2.984** 2.372** 0.078 
(0,10) 219 1.13% 1.21% 113:106 3.601***  3.346*** 2.602***   0.483 
(0,15) 219 1.89% 1.98% 120:99 5.062***  4.807***  3.614***  1.429 
(-1.+1) 219 0.48% 0.63% 120:99  2.264**  2.053** 0.638 1.429 
(-2,+2) 219 0.31% 0.42% 108:111 1.186 1.164 0.318 1.429 
(-5,+5) 219 0.43% 0.41% 111:108  0.69 0.695 0.074 0.213 
(-10,10) 219 1.29% 1.42% 122:97)  2.629*** 2.278** 0.664 1.699*   
(-15,+15) 219 2.14% 2.16% 114:105 0.982 1.053 0.319 0.598 
Panel B: Soft Market 
(-15,0) 357 0.07% -0.38% 184:173 -0.597 -0.65 0.041 -0.598 
(-10,0) 357 0.11% -0.04% 187:170 -0.079 -0.083 0.076 -0.463 
(-5,0) 357 -0.01% 0.06% 182:175 0.233 0.202 -0.034 0.588 
(-2,0) 357 0.02% 0.00% 171:186  -0.016 -0.015 0.102 -0.576 
(-1,0) 357 0.08% 0.10% 166:191  0.695 0.671 0.424 -1.106 
(0,+1) 357 0.39% 0.26% 176:181 1.874$   1.423 2.113*  -0.047 
(0,+2) 357 0.26% 0.12% 190:167 0.719 0.701 1.384 1.435 
(0,+5) 357 0.39% 0.76% 190:167 1.935$   1.948$  0.367 1.435 
(0,10) 357 0.93% 1.17% 202:155>>  2.289*   2.446*  0.655 2.705**   
(0,15) 357 1.07% 1.32% 205:152>>  2.060*  2.422* 0.621 3.023**  
(-1.+1) 357 0.44% 0.31% 179:178  1.838$ 1.562 1.948$  0.271 
(-2,+2) 357 0.32% 0.08% 177:180 0.344 0.316 1.1 0.059 
(-5,+5) 357 0.00% 0.07% 181:176  0.727 0.641 -0.033 0.482 
(-10,10) 357 0.00% -0.04% 169:188 -0.384 -0.297 0.015 -0.788 
(-15,+15) 357 0.14% 0.12% 179:178  1.269 1.313 1.085 0.271 
The symbols *, **, and *** denote statistical significance at the 0.10, 0.05, and 0.01 levels, respectively, using 
a two-tail test. The symbols (, <, << or), >, >> etc. correspond to *, ** and *** show the direction and 
significance of the generalized sign test. The generalized sign Z is the non-parametric generalized sign statistic. 
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Table 23 
Regressions of CARs on Premium Rate Change for P-L Insurers, 1999-2011 

 CARs 
Variable (-2,2)  (-5,5)  (0,15) 
Intercept 0.006  0.005  0.005   0.014 ** 0.014 ** 0.013 *  0.015 ** 0.014 ** 0.013 * 
 0.004  0.004  0.004   0.007  0.007  0.007   0.007  0.007  0.006  

Premium Rate Change (large)t-1:t 0.055 **      0.096 **      0.141 ***     
 0.025       0.047       0.048      

Premium Rate Change(med)t-1:t   0.060 **      0.102 **      0.149 ***   
   0.027       0.050       0.051    

Premium Rate Change(small)t-1:t     0.086 **      0.134 *      0.220 *** 
     0.040       0.075       0.077  

Change in S&500 Indext-1:t -0.022  -0.032  -0.035   -0.606 *** -0.623 *** -0.626 ***  -0.226  -0.252  -0.258  
 0.115  0.115  0.115   0.213  0.213  0.214   0.219  0.220  0.220  
Change in AAA Corporate Bond 
Yieldt-1:t -0.156  -0.156  -0.155   -0.644 ** -0.644 ** -0.638 **  -0.342  -0.342  -0.340  
 0.150  0.150  0.150   0.279  0.279  0.279   0.287  0.287  0.287  

N 252  252  252   252  252  252   252  252  252  

R-Squared 0.022  0.019  0.021   0.066  0.066  0.063   0.036  0.036  0.040  
Adjusted R-Squared 0.011   0.007   0.009     0.055   0.055   0.052     0.025   0.024   0.028   
Dependent variable is the cumulative abnormal return based on S&P 500 index for each individual acquirer from the year 1981 to 2011. Changes in premium rates 
are obtained from The Council of Insurance Agents & Brokers. *** is significant at the 1% level;** is significant at the 5% level;* is significant at the 10% level; 
Standard errors are shown under the coefficient estimates. 
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Table 24  
Regressions of CARs on Change in the Combined Ratio for P-L Insurers, 1981-2011 

 CARs 
Variable (-2,2)   (-5,5)   (0,15) 

Intercept 0.006 *** 0.006 ***  0.010 *** 0.009   0.017 *** 0.017 *** 
 0.002  0.002   0.003  0.003   0.004  0.004  

Change in Combined Ratiot-1:t -0.082 ** -0.076 *  -0.090  -0.067   -0.129 * -0.109  
 0.039  0.040   0.062  0.063   0.077  0.078  

Change in Combined Ratiot-2:t-1   0.034     0.125 **    0.109  
   0.039     0.062     0.077  

Change in S&P 500 Indext-1:t -0.012  -0.007   -0.007  0.011   -0.079  -0.063  
 0.027  0.027   0.042  0.043   0.052  0.054  
Change in AAA Corporate Bond Yieldt-

1:t -0.046  -0.061   0.321 * 0.265   -0.236  -0.285  
 0.113  0.115   0.180  0.181   0.222  0.225  

N 758  758   758  758   758  758  

R-Squared 0.0063  0.007    0.0073  0.013    0.0067  0.009   

Adjust R-Squared 0.0023   0.002      0.0034   0.007      0.0027   0.004    
Dependent variable is the cumulative abnormal return calculated based on S&P 500 index for each individual acquirer from the year 
1981 to 2011. Combined ratio, combined ratiot-1, and combined ratiot-2, are obtained from Best's Aggregate and Average Report, which 
is in industry level. *** is significant at the 1% level;** is significant at the 5% level;* is significant at the 10% level; Standard errors 
are shown under the coefficient estimates. 
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results are consistent with the previous regressions, and the regression with CARs (0, 15) 

as the dependent variable is presented in Table 23. Table 24 gives the regression results 

using the change in the combined ratio. We find a negative relationship between CARs and 

changes in the combined ratio, which means the larger positive changes in the combined 

ratio are, the less benefits are gained by the shareholders of the P-L insurer acquirers.  

6.3 Multivariate Regressions 

Table 25 gives the summary statistics of the multivariate regression sample by 

different underwriting cycle periods. We use premium rate change to define the hard 

market and the soft market. Cash from operations, cash from operations and investments, 

and net total cash flow are used to measure the cash flow level of an insurance company. 

The insurer acquirers are found have higher ratios of cash flow over assets in the soft 

market than the hard market. The mean of premiums in the hard market are larger than in 

the soft market, which indicates that acquirers in the hard market tend to be larger size 

firms. Product line HHI is larger in the soft market, implying that in the soft market 

acquirers are more product line concentrated than in the hard market. Acquiring insurers 

are found to have larger proportion of premiums written from personal lines in the hard 

market than in the soft market.  

We present multivariate regression results in Table 26 with CARs (-2, 2), (-5, 5), 

and (0, 15) as the dependent variable, and underwriting cycle dummy, deal characteristics, 

firm characteristics and interaction terms as the independent variables. 14  We run 

regressions including interaction terms of underwriting cycle dummy and all control 

                                                           
14 We run regressions using several CARs as the dependent variable. Regressions using CARs (-1, 1) and (-
2, 2) as the dependent variable have similar results. The results of regressions with CARs (-10, 10), (-15, 15) 
are similar to the one using CARs (0, 15). 
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Table 25  
Summary Statistics, 1999-2011 

Variable 
Whole Sample  Soft  Hard Pooled T 

Test Mean Medium  Mean Medium  Mean Medium 

Cash from Operations/Assett-1 0.07 0.06  0.08 0.08  0.05 0.04 2.38 ** 
Cash from Operations and 
Investments/Assett-1 0.02 0.02  0.02 0.02  0.02 0.02 -0.2  
Net Total Cash Flowt-1 0.03 0.02  0.05 0.03  0.03 0.02 1.12  
ROEt-1 0.09 0.08  0.11 0.09  0.06 0.04 1.92 * 

Capital/Assett-1 0.36 0.35  0.35 0.34  0.36 0.35 -0.5  

Ln(Premium)t-1 19.9 19.88  19.5 19.75  20.4 20.72 -2.6 ** 
Combined Ratiot-1 1.07 0.97  1.11 0.93  1.03 1.00 -0.4  
Product Line HHIt-1 0.37 0.27  0.41 0.28  0.31 0.22 1.71 * 
Geographic HHIt-1 0.17 0.07  0.17 0.07  0.17 0.07 0.79  
Percent of Premiums in Personal Lines 
Short Tail t-1 0.10 0.06  0.08 0.02  0.13 0.09 -3.5 

**

* 
Percent of Premiums in Personal Lines 
Long Tail t-1 0.19 0.10  0.16 0.02  0.23 0.17 -2.0 ** 
Percent of Premiums in Commercial 
Lines Short Tailt-1 0.18 0.10  0.19 0.07  0.18 0.13 0.06  
Percent of Premiums in Commercial 
Lines Long Tailt-1 0.53 0.56  0.57 0.68  0.46 0.48 2.44 ** 
Premium to Surplust-1 1.01 0.93  0.98 0.91  1.04 0.98 -0.6  
Reserve to Surplust-1 1.06 0.93  1.09 0.93  1.01 0.94 1.38  

Bond/ Invested Assett-1 0.64 0.69  0.68 0.74  0.58 0.61 3.64 
**

* 

Stock/ Invested Assett-1 0.20 0.18  0.17 0.17  0.24 0.24 -3.6 
**

* 

N 229     145     84       
Note: Premium are natural log of premium; Cash from operations is the cash from operation over total assets; 
Cash from operations and investments is the sum of cash from operations and cash from investments divided 
by total assets; Net total cash flow is net changes in cash, cash equivalents and short-term investments at the 
end of the year over total assets; Bond/invested asset is bond over total invested assets; Stock/invested asset is 
the sum of common stock and preferred stock over total invested assets. 
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Table 26  
Regressions of CARs on Firm Characteristics-Net Total Cash Flow 

 CARs 

Variable 
(-2, 2)  (-5,5)  (0,15) 

Estimate SE   Estimate SE   Estimate SE   
Intercept -0.573 0.283 **  -0.789 0.355 **  -0.320 0.565  
Soft -0.049 0.027 *  -0.078 0.032 **  -0.128 0.051 ** 
Net Total Cash Flow /Assett-1 0.027 0.057   0.065 0.073   -0.151 0.096  
Soft*Net Total Cash Flow 
/Assett-1 -0.165 0.096 *  -0.243 0.110 **  -0.024 0.158  
Method of Payment 0.012 0.013   0.010 0.019   0.060 0.026 ** 
Soft*Method of Payment -0.005 0.014   -0.002 0.021   -0.074 0.030 ** 
Focus -0.014 0.011   -0.017 0.013   -0.044 0.020 ** 
Soft* Focus 0.011 0.012   0.025 0.014 *  0.047 0.024 * 
Ln(Premium)t-1 0.060 0.027 **  0.079 0.037 **  0.047 0.058  
Ln(Premium)t-12 -0.001 0.001 **  -0.002 0.001 **  -0.001 0.001  
Capital/Assett-1 -0.096 0.058 *  -0.175 0.084 **  -0.337 0.168 ** 
Soft*Capital/Assett-1 0.109 0.067   0.198 0.093 **  0.312 0.151 ** 
Product line HHI, Premium 
writtent-1 0.029 0.015 *  0.045 0.020 **  0.015 0.032  
Geographic HHI, Premium 
writtent-1 -0.019 0.024   -0.030 0.028   0.033 0.037  
Percent of Premiums in Personal 
Lines Short Tail t-1 0.106 0.111   0.267 0.147 *  0.130 0.170  
Percent of Premiums in Personal 
Lines Long Tail t-1 -0.027 0.057   -0.078 0.075   0.022 0.067  
Percent of Premiums in 
Commercial Lines Long Tailt-1 0.012 0.015   0.025 0.017   0.009 0.021  
Combined Ratiot-1 0.007 0.004 *  0.008 0.005   0.008 0.006  
Stock/Invested Assett-1 -0.006 0.026   -0.020 0.037   -0.024 0.046  
Change in S&P500t-1:t 0.042 0.051   0.042 0.062   -0.039 0.092  
Change in AAA Corporate Bond 
Yieldt-1:t -0.026 0.211   -0.091 0.292   -0.083 0.381  
            
N 229    229    229   
R-squared 0.099    0.153    0.129   
Adjusted R-squared 0.012       0.071       0.045     
Dependent variables are cumulative abnormal return based on S&P 500 index. Soft dummy equals 1 for a soft market specified by The 
Council of Brokers and Agents, and 0 otherwise; Net total cash flow is net change in cash, cash equivalent and short-term investment divided 
by total assets, by total assets; Method of payment dummy equals 1 if it's a cash merger, and 0 otherwise; Focus dummy equals 1 if target is 
a P-L insurer or P-L broker/agent, and 0 otherwise; Premium is natural log of premium; Stock/ invested asset is the sum of common stock 
and preferred stock divided by total invested assets; Combined ratio is the firm level combined ratio, and we calculate it as [(losses +loss 
adjustment expenses)/premiums earned+ underwriting expenses/premiums written]. The symbols *, **, and *** denote statistical 
significance at the 0.10, 0.05 and 0.01 levels, respectively. 
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variables to examine whether all controls variables have a different effect depending on the 

phase of underwriting cycle. There are no significant changes in regression results when 

more interaction terms were included as the explanatory variables compared to the ones 

we present.   

Net total cash flowt-1 is used to capture the potential free cash flow level of an 

insurer, and it is calculated as net change in cash, cash equivalents and short-term 

investments (Line 18 in the NAIC Cash Flow Exhibit) divided by total assets. We also tried 

net cash from operations and investments and net cash flow from operations. The results 

using these two variables are very similar as the one using net total cash flowt-1, and are 

presented in Table 27 and 28.  

We expect the coefficient of net total cash flowt-1 to be negative due to the free cash 

flow problem. We also expect that the free cash flow problem in the hard market is not as 

severe as in the soft market because of the binding capital constraint. The coefficient of the 

interaction term of the underwriting cycle dummy and cash flowt-1 should be negative. 

Results in Table 26 show that the coefficients of soft* net total cash flowt-1 are -0.165, -

0.243, and -0.024 in the three regressions, and statistically significant in the regressions of 

CARs (-2, 2) and CARs (-5, 5). This is consistent with our predictions. In a soft market 

there is no capital constraint, managers of firms with more cash flows have more chances 

to take on some value-decreasing projects. The sign of net total cash flowt-1 is insignificant.  

There are some deal characteristics worth noting. The method of payment is a 

dummy which equals 1 if the M&A is financed by cash, otherwise it equals zero. In the 

insurance literature, Akhigbe and Madura (2001), and Cummins and Xie (2009) both find 

that method of payment insignificantly impacts the market value of the insurance bidder. 
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Table 27  
Regressions of CARs on Firm Characteristics 

-Cash from Operations and Investments 
 CARs 

Variable 
(-2, 2)  (-5,5)  (0,15) 

Estimate SE   Estimate SE   Estimate SE   
Intercept -0.531 0.290 **  -0.728 0.351 **  -0.509 0.558  
Soft -0.048 0.027 **  -0.070 0.032 **  -0.130 0.051 ** 
Cash from Operations and 
Investments/Assett-1 0.102 0.062   0.075 0.075   -0.027 0.120  
Soft* Cash from Operations and 
Investments/Assett-1 -0.197 0.080 **  -0.178 0.097 *  -0.109 0.155  
Method of Payment 0.011 0.013   0.012 0.016   0.053 0.025 ** 
Soft*Method of Payment -0.006 0.016   -0.005 0.019   -0.069 0.030 ** 
Focus -0.007 0.010   -0.011 0.013   -0.040 0.020 ** 
Soft* Focus 0.004 0.013   0.017 0.015   0.041 0.024 * 
Ln(Premium)t-1 0.055 0.027 **  0.072 0.033 **  0.062 0.053  
Ln(Premium)t-12 -0.001 0.001 **  -0.002 0.001 **  -0.002 0.001  
Capital/Assett-1 -0.089 0.056   -0.178 0.083 **  0.340 0.169 * 
Soft*Capital/Assett-1 0.127 0.062 **  0.229 0.091 **  -0.308 0.166 ** 
Product line HHI, Premium 
writtent-1 0.033 0.015 **  0.050 0.020 **  0.030 0.027  
Geographic HHI, Premium 
writtent-1 -0.022 0.023   -0.028 0.027   0.018 0.036  
Percent of Premiums in Personal 
Lines Short Tail t-1 0.156 0.103   0.324 0.142 **  0.084 0.133  
Percent of Premiums in Personal 
Lines Long Tail t-1 -0.053 0.052   -0.110 0.073   0.036 0.063  
Percent of Premiums in 
Commercial Lines Long Tailt-1 0.009 0.015   0.022 0.017   0.005 0.022  
Combined Ratiot-1 0.007 0.004 **  0.008 0.004 *  0.011 0.006  
Stock/ Invested Assett-1 -0.010 0.025   -0.020 0.035   -0.030 0.046  
Change in S&P500t-1:t 0.047 0.050   0.046 0.061   -0.024 0.087  
Change in AAA Corporate Bond 
Yieldt-1:t 0.063 0.212   0.009 0.291   0.055 0.374  
            
N 229    229    229   
R-squared 0.105    0.143    0.119   
Adjusted R-squared 0.019       0.060       0.034     
Dependent variables are cumulative abnormal return based on S&P 500 index. Soft dummy equals 1 for a soft market 
specified by The Council of Brokers and Agents, and 0 otherwise; Method of payment dummy equals 1 if it's a cash merger, 
and 0 otherwise; Focus dummy equals 1 if target is a P-L insurer or P-L broker/agent; Premium is natural log of  premium, 
and 0 otherwise; Cash from operations and investments is the sum of cash from operations and cash from investments 
divided by total assets; Stock/ invested asset is the sum of common stock and preferred stock divided by total invested 
assets; Combined ratio is the firm level combined ratio, and we calculate it as [(losses +loss adjustment expenses)/premiums 
earned+ underwriting expenses/premiums written]. The symbols *, **, and *** denote statistical significance at the 0.10, 
0.05 and 0.01 levels, respectively. 
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Table 28  
Regressions of CARs on Firm Characteristics - Cash From Operations 

 CARs 

Variable 
(-2, 2)  (-5,5)  (0,15) 

Estimate SE   Estimate SE   Estimate SE  
Intercept -0.623 0.317 *  -0.906 0.383 **  -0.604 0.563  
Soft -0.049 0.032   -0.064 0.037 *  -0.122 0.054 ** 
Cash from Operations 
/Assett-1 0.015 0.064   0.112 0.060 *  0.035 0.089  
Soft*Cash from 
Operations/Assett-1 -0.065 0.081 *  -0.164 0.096 *  -0.050 0.137  
Method of Payment 0.013 0.011   0.008 0.018   0.051 0.026 * 
Soft*Method of Payment -0.006 0.013   0.000 0.019   -0.065 0.031 ** 
Focus -0.013 0.012   -0.012 0.014   -0.039 0.020 * 
Soft* Focus 0.009 0.013   0.018 0.015   0.042 0.024 * 
Ln(Premium)t-1 0.064 0.029 **  0.089 0.034 **  0.072 0.062  
Ln(Premium)t-12 -0.002 0.001 **  -0.002 0.001 **  -0.002 0.002  
Capital/Assett-1 -0.098 0.068   -0.153 0.088 *  -0.299 0.187  
Soft*Capital/Assett-1 0.123 0.071 *  0.194 0.092 **  0.315 0.177 * 
Product line HHI, Premium 
writtent-1 0.031 0.014 **  0.045 0.019 **  0.024 0.026  
Geographic HHI, Premium 
writtent-1 -0.019 0.021   -0.030 0.026   0.016 0.032  
Percent of Premiums in 
Personal Lines Short Tail t-1 0.131 0.105   0.312 0.136 **  0.099 0.140  
Percent of Premiums in 
Personal Lines Long Tail t-1 -0.037 0.052   -0.094 0.069   0.042 0.057  
Percent of Premiums in 
Commercial Lines Long Tailt-1 0.017 0.015   0.030 0.018 *  0.011 0.021  
Combined Ratiot-1 0.007 0.003 **  0.008 0.004 *  0.010 0.008  
Stock/Invested Assett-1 -0.010 0.027   -0.020 0.037   -0.029 0.057  
Change in S&P500t-1:t 0.060 0.052   0.070 0.063   -0.005 0.090  
Change in AAA Corporate 
Bond Yieldt-1:t 0.058 0.206   0.118 0.297   0.082 0.437  
            
N 229    229    229   
R-squared 0.082    0.147    0.112   
Adjusted R-squared -0.006       0.065       0.026     
Dependent variables are cumulative abnormal return based on S&P 500 index. Soft dummy equals 1 for a 
soft market specified by The Council of Brokers and Agents, and 0 otherwise; Cash from operations/asset is 
the cash from operations divided by total assets; Method of payment dummy equals 1 if it's a cash merger, 
and 0 otherwise; Focus dummy equals 1 if target is a P-L insurer or P-L broker/agent, and 0 otherwise; 
Premium is natural log of premium; Stock/ invested asset is the sum of common stock and preferred stock 
divided by total invested assets; Combined ratio is the firm level combined ratio, and we calculate it as 
[(losses +loss adjustment expenses)/premiums earned+ underwriting expenses/premiums written]. The 
symbols *, **, and *** denote statistical significance at the 0.10, 0.05 and 0.01 levels, respectively. 
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When we separate deals in the hard market from deals in the soft market, the coefficient of 

the method of payment becomes significant. It is significantly positive in the CARs (0, 15) 

regressions. This is consistent with the argument that paying by cash avoids diluting shares 

and provides a signal that the stock is not undervalued. The interaction term of the method 

of payment and underwriting cycle dummy is found to be negatively significant in the 

regression of CARs (0, 15). The negative coefficient indicates that the market views cash 

payment as a sign of wasting cash flow in the soft market.  

The focus dummy indicates whether it’s a focus merger or diversification merger. 

If the target has some P-L insurance business, the value of focus is 1; otherwise it is zero. 

We know that a diversifying merger will permit insurers to undertake higher risk and higher 

return investment strategies without increasing the cost of capital. However, diversifying 

merger could exacerbate agency problems by allowing cross-subsidization or allocation of 

free cash flow to weak subsidiaries. Boubakri, Dionne, and Triki (2008) fails to find a 

significant impact of a focus merger on the valuation of M&A. However, we obtain 

different results when taking the underwriting cycle factor into consideration. The focus 

mergers are found to be negatively related with the return of M&As, especially in the hard 

market. This implies that the market prefers insurers to do diversified mergers in the hard 

market, because this helps to diversify the insurance market risk and build a larger internal 

capital market for the insurers in the hard market. The coefficient of soft*focus merger is 

significant and positive in the regression of CAR (-5, 5) and CAR (0, 15), and these results 

indicate that focus mergers could gain more in the soft market. As mentioned above, 

competition increases in a soft market and focus mergers result in higher market shares and 

competitive power for the acquiring insurers.  
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We use firm characteristics of previous research as control variables. Product Line 

HHI and Geographic HHI are used to measure product line and geographic concentration. 

Cummins and Xie (2008) finds that geographic concentration significantly decrease the 

post-merger revenue efficiency of insurance acquiring firms. Therefore we expect a 

negative relationship between geographical HHI and cumulative abnormal returns. 

However, Table 26 provides few significant results on this variable. The significant and 

positive coefficient of product line HHI in the regressions of CAR (-2, 2) and CAR (-5, 5) 

indicates that product line concentration increases the value of M&As. The results on the 

ratio of capital over asset are not consistent with our expectations. We predict the wealth 

effect for high capital level insurer acquirers to be higher because the higher the ratio, the 

less their financial risk. However, the fact that capital over total assets is negatively related 

to CAR (-5, 5) and CAR (0, 15) implies that the insurers with lower capital level gain larger 

CARs on average.  

Some corporate literature finds that the valuation effect is adversely affected by 

firm size (Ramaswamy and Waegelein, 2003; Moeller, Schlingemann, and Stulz, 2004). 

Cummins and Xie (2008) also shows a negative coefficient on the log of assets in the 

regressions of factor productivity, pure technical efficiency and revenue efficiency. Shim 

(2011) suggests that relationships between firm size and the insurer’s performance are 

nonlinear. As he argued, insurers operating at below-optimal scale are able to achieve scale 

gains more quickly through M&As. On the other hand, larger organizations may be more 

complex to manage and may not be able to react quickly to changing market conditions. 

The significantly positive coefficient for premiums and the negative coefficient of its 

squared term supports the concave relationship proposed by Shim (2011).   
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As a robustness check of the effect of agency problems on M&A, we introduce 

another explanatory variable: CEO as chair. We collect the data from COMPUSTAT. The 

variable is a dummy variable equal to 1 if CEO is the chair of board; otherwise it is zero. 

It is considered as a proxy for less transparency, poorer internal corporate control 

mechanisms and more severe agency problems. COMPUSTAT does not report these data 

for all 229 firms in the initial sample, which reduces the sample size to 170. The results are 

presented in Table 29. Although the finding of Boubakri, Dionne, and Triki (2008) shows 

that the presence of independent directors does not necessarily lead to more profitable 

M&A decisions for the acquirer, we still expect the coefficient of CEO as chair to be 

negative. We also expect the interaction term of CEO as chair to be negatively related with 

the returns, because the market might perceive that agency problems of insurance acquirers 

are more severe in the soft market. The results on the coefficients of CEO as chair are 

insignificant. However, the interaction term of underwriting cycle dummy and CEO as 

chair is negatively related with profitability of M&A transactions in the regressions on 

CAR (-2,2) and CAR (0,15). This finding suggests that firms with CEO as chair of board 

are less successful in conducting M&As in the insurance industry in the soft market than 

in the hard market. The results of other variables are mostly consistent with those in Table 

26. The coefficient for soft* net total cash flowt-1 is significantly negative associated with 

CAR (-5, 5). Focus mergers gain more in the soft market than in the hard market.  
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Table 29  
Regression of CARs on Firm Characteristics - Robustness Check  
  CARs 

Variable 
(-2,2)  (-5,5)  (0,15) 

  Estimate SE   Estimate SE   Estimate SE   
Intercept  -0.448 0.328   -0.361 0.446   -0.080 0.494  
Soft  -0.006 0.029   -0.024 0.033   -0.028 0.044  
Net Total Cash Flow /Assett-1  0.034 0.047   0.053 0.049   -0.053 0.097  
Soft*Net Total Cash Flow 
/Assett-1  -0.160 0.106   -0.254 0.117 **  -0.147 0.153  
CEO as Chair  -0.011 0.014   -0.016 0.017   -0.018 0.023  
Soft*CEO as Chair  -0.029 0.016 *  -0.027 0.021   -0.050 0.026 * 
Method of Payment  0.009 0.011   -0.005 0.018   -0.013 0.033  
Soft*Method of Payment  -0.012 0.019   0.019 0.025   0.003 0.035  
Focus  -0.014 0.017   -0.035 0.012 **  -0.028 0.019  
Soft* Focus  0.015 0.011   0.040 0.014 **  0.035 0.019 * 
Ln(premium)t-1  0.041 0.030   0.033 0.040   0.006 0.046  
Ln(premium)t-1

2  -0.001 0.001   -0.001 0.001   0.000 0.001  
Capital/Assett-1  -0.034 0.068   -0.122 0.084   -0.140 0.107  
Soft*Capital/Assett-1  0.046 0.070   0.080 0.087   0.126 0.112  
Product line HHI, Premium 
writtent-1  0.036 0.020 *  0.036 0.022   0.030 0.027  
Geographic HHI, Premium 
writtent-1  -0.008 0.020   -0.010 0.085   0.029 0.029  
Percent of Premiums in 
Personal Lines Short Tail t-1  0.048 0.091   0.155 0.045 *  0.242 0.134 * 
Percent of Premiums in 
Personal Lines Long Tail t-1  -0.011 0.043   -0.036 0.052   -0.108 0.062 * 
Percent of Premiums in 
Commercial Lines Long Tailt-1  0.018 0.014   0.037 0.017 **  0.034 0.019 * 
Combined Ratiot-1  0.003 0.004   0.001 0.006   0.001 0.006  
Stockassett-1  -0.033 0.042   -0.023 0.053   -0.034 0.052  
Change of S&P500t-1:t  0.027 0.056   0.021 0.068   -0.011 0.097  
Change in AAA Corporate 
Bond Yieldt-1:t  0.140 0.276   0.047 0.340   0.196 0.537  
             
N  170    170    170   
R-squared  0.202    0.264    0.245   
Adjusted R-squared   0.082       0.153       0.133     
Dependent variables are cumulative abnormal return estimated based on S&P 500 index. Soft dummy equals 
for a soft market specified by The Council of Brokers and Agents, and 0 otherwise; CEO as chair equals 1 if 
CEO is the chair of the board, and 0 otherwise; Method of payment dummy equals 1 if it's a cash merger, and 
0 otherwise; Focus dummy equals 1 if target is pc or pc agency, and 0 otherwise; Premium is natural log of 
premium; Stock/invested asset is the sum of common stock and preferred stock over total invested assets; 
Combined ratio is the firm level combined ratio, and we calculated it as losses and loss adjustment expenses/ 
premiums earned plus underwriting expenses/premiums written. The symbols *, **, and *** denote statistical 
significance at the 0.10, 0.05 and 0.01 levels, respectively.  
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CHAPTER 7 

CONCLUSIONS 

This paper examines M&As under the underwriting cycle framework in the US 

property-liability insurance industry during the period 1981 to 2011. Since we are 

interested in the motivations of P-L insurance companies or agents conducting M&As, only 

P-L acquirers are contained in our sample. There are 758 P-L insurer acquirers and 576 P-

L broker or agent acquirers in total.  

Our paper is the first one to examine the frequency of M&As in the insurance 

industry. Consistent with the literature in corporate finance, M&As take place in clusters. 

An important finding is that M&As are conducted more frequently in the soft market than 

in the hard market.  

We analyze the valuation effect of M&As using an event study methodology. The 

overall market reaction to M&As is positive and significant for both the P-L insurer 

acquirers and the P-L broker/agent acquirers, which suggests that M&As generate benefits 

for shareholders of the insurer acquirers. One important objective of the analysis is to detect 

agency problem associated with M&As. We find that CARs are positively related with 

premium rate change and negatively related with the change in the combined ratio. The 

results support our hypothesis that the valuation of M&As in a soft market is lower than 

that in a hard market due to agency problems.    

 Last but not least, we introduce agency problem indicators. A cash flow variable 

significantly and positively affects valuation of M&As in the hard market, and significantly 

and negatively affects CARs in the soft market. This suggests that the market is more 

sensitive to the insurer acquirer’s agency problems in the soft market. We also use CEO as 
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chair to proxy insurer’s internal governance control mechanism. The regression results 

show a negative relationship between this variable and CARs, which confirms our 

hypothesis on the relationship among agency problems, underwriting cycles and M&As. 
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APPENDIX 

The concept of economic efficiency flows directly from the microeconomic theory 

of the firm. There are two prevalent ways used by previous literatures to estimate efficiency 

scores: stochastic econometric approach and the mathematical programming approach. The 

mathematical programming approach has several advantages over the econometric 

approach to measure efficiency. For example, the mathematical programming does not 

have to define a specific production function. It also allows the existence of zero output 

and input quantity. The most frequently used method to implement the mathematical 

programming approach is data envelopment analysis (DEA) (Charnes, Cooper, and 

Rhodes, 1978). We estimate DEA efficiency by solving linear programming problems.  

Technical efficiency for a given firm is defined as the ratio of the input usage of a 

fully efficient firm producing the same output vector to the input usage of the firm under 

consideration. We measure technical efficiency using the input distance function. For each 

firm, s=1, 2…… S, in each year of the sample period, 

1( ( , ) ) ( , ) m i ns s s s sD y x T y x θ− = =             (A.1) 

Subject to  

  , i=1, 2,......M,
  , j=1, 2,......N,

0

s i

s j

s

Y y
X x
λ
λ

λ

≥
≥

≥

                                  (A.2) 

Where Y is an M*S output matrix and X is an N*S input matrix for all firms in the sample. 

sy  is an M*1 output vector and sx  an N*1 input vector for firm s and sλ  is an S*1 

intensity vector for firm s (the inequalities are interpreted as applying to each row of the 

relevant matrix). The constraints 0sλ ≥ imposes constant returns to scale. The firms for 
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which the elements of sλ are non-zero constitute the reference set of firm s.  

In this paper, we are used six categories of outputs and four categories of inputs for 

the life insurance industry, which means M=6 and N=5. S should be the number of 

observations for each sample period. 

Cost efficiency for a given firm is defined as the ratio of the costs of a fully efficient 

firm (a firm operating on the efficient cost frontier) with the same output quantities and 

input prices to the given firm’s actual costs. A two-step procedure is used to estimate DEA 

cost efficiency. The first step is to solve the following problem for each firm s=1, 2,…… 

S: 

 
s

T
s sx

Min w x                                                           (A.3) 

Subject to  

  , i=1, 2,......M,
  , j=1, 2,......N,

0

s i

s j

s

Y y
X x
λ
λ

λ

≥
≥

≥

                                  (A.4) 

Second, calculate the firm’s cost efficiency as the ratio of frontier costs to actual costs:  

* /T T
s s s s sw x w xη =                                     (A.5) 

Thus, cost efficiency satisfies the inequality, 0< 1sη ≤ , with a score of 1 indicating that the 

firm is fully cost efficient.  

Revenue efficiency is defined as the ratio of the revenues of a given firm to the 

revenues of a fully efficient firm with the same input vector and output prices. The 

calculation is similar to cost efficiency. However, we adopt an output-oriented rather than 

an input-oriented approach and maximize revenues. The revenue score can be obtained by 

solving the following problem:  
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s

T
s sy

Max p y                                                           (A.6) 

Subject to 

  , i=1, 2,......M,
  , j=1, 2,......N,

0

s i

s j

s

Y y
X x
λ
λ

λ

≥
≥

≥

                                  (A.7) 

The solution vector *
sy  is the revenue maximizing output vector for the output price vector 

T
sp  and the input vector sx . Revenue efficiency is then measured by the ratio of maximized 

revenue to actual revenue: 

* /T T
s s s s sw x w xκ =                                          (A.8) 

Similar to cost efficiency, revenue efficiency should be no more than 1 and greater than 0. 

Profit efficiency represents the net impact of cost and revenue efficiency. We 

examine the profit efficiency by solving the following problem: 

 

,
 

s s

T T
s s s sy x

Max p y w x−                                               (A.9) 

Subject to        

  , i=1, 2,......M,
  , j=1, 2,......N,

0

s i

s j

s

Y y
X x
λ
λ

λ

≥
≥

≥

                                (A.10) 

 

The k-th row of sy and l-th row of sx in the objective are defined by: 

1

1

=   , i=1, 2,......M,

=   , j=1, 2,......N,

S

ks krs rs
r
S

ls lrs rs
r

y y

x x

λ

λ

=

=

∑

∑
                         (A.11) 
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Where krsy =the rs-th element of the k-th row of Y, and lrsx =rs-the element of the l-th row 

of X.  

Profit inefficiency is estimated as follow (Cooper et al. (2000) : 

 

* *( ) ( )T T T T
s s s s s s s s

T T
s s s s

p y w x p y w x
p y w x

ρ − − −
=

+
                  (A.12) 

Where *
sy  and *

sx  are the m element optimal output vector and n element optimal input 

vector obtained by solving the profit maximization problem. We do not use optimal or 

actual profits as the denominator because optimal profits can be 0 and actual profits can ≤ 

0. Therefore, unlike the efficiency ratios, profit inefficiency does not have to be between 0 

and 1.  
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