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Abstract 

We use the stochastic frontier analysis to examine whether nonspecialized strategy 

dominates specialized strategy in the U.S. property and liability insurance industry. The 

results of the economies of scope suggest that the profit scope diseconomies result from 

cost and revenue scope diseconomies. The profit economies of scope regression evidence 

indicates that the nonspecialized hypothesis more often applies to insurers that (1) have 

lower ROE standard deviation, (2) have lower capital to asset ratio, and/or (3) have higher 

reinsurance ratio, and vice versa for the specialized hypothesis. The above results suggest 

that nonspecialized strategy is more efficient for some types of insurers, whereas 

specialized strategy is more efficient for other types. Overall, the empirical evidence 

supports that both the nonspecialized hypothesis and the specialized hypothesis hold for 

different types of property-liability insurers. 

 

Keywords: Efficiency Performance, Stochastic Frontier Analysis, Nonspecialized Strategy, 

Specialized Strategy. 
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1. Introduction 

We observe some insurers write many lines of insurance, including personal lines and 

nonpersonal lines in the U.S. property-liability insurance industry. Apparently, these 

insurers follow the diversified or nonspecialized strategy. In contrast, we also observe some 

insurers focus their business on very few personal lines or very few nonpersonal lines. 

These insurers follow a focused (undiversified) or specialized strategy. Which strategy is 

better? This is an important question for the company and its stakeholders. 

The literature provides some guidance but not direct answers to this question, because 

most literature has not specifically examined the issue from the perspective of efficiency in 

property-liability industry. Five studies are most relevant to our essay. Yuengert (1993) 

finds that there is no evidence of cost economies of scope by using the U.S. life 

cross-sectional data. Using U.S. life and property-liability data, Berger, Cummins, Weiss, 

and Zi (2000) find that the conglomeration hypothesis holds for some types of insurance 

firms, whereas the focus hypothesis holds for other types. However, Meador, Ryan, and 

Schellhorn (2000) find that diversification hypothesis dominates focused hypothesis in 

terms of X-efficiency in the U.S. life insurance industry. Similarly, Hirao and Inoue (2004) 

find the cost economies of scope exist in the Japanese property-liability insurance industry. 

Cummins, Weiss, and Zi (2003) use the DEA bootstrapping method to analyze the 

economies of scope in the U.S. insurance industry. Elango, Ma, and Pope (2008) examine 

the diversification-firm performance relationship within property-liability insurance market 

and find that this relationship is contingent on the level of geographic diversification of 

property-liability insurance firms. None of the literature, though, investigates 

nonspecialized strategy versus specialized strategy in the U.S. property-liability insurance 

industry. 

Our first purpose is to examine whether nonspecialized strategy dominates specialized 
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strategy for property-liability insurers by using the stochastic frontier analysis. Specifically, 

we analyze whether it is advantageous for insurers to offer both personal and nonpersonal 

line of insurance or to specialize in one of these two major markets. If nonspecialized 

insurers can benefit from economies of scope, it is reasonable to anticipate that insurers 

will pursue joint production. However, if specialized strategy dominates nonspecialized 

strategy, it is reasonable to expect that insurers will focus on specialization.  

The second purpose is to examine which types of insurers are more likely to realize 

economies of scope. Specifically, we are interested in whether large insurers (or small 

insurers), insurers that emphasize personal lines of business, and insurers that use the 

independent agency system are more likely to realize economies of scope. Our finding can 

shed additional insight on why we observe the long-run coexistence of nonspecialized and 

specialized property-liability insurers. The data set are obtained from property-liability 

insurance annual statement of National Association of Insurance Commissioner (NAIC) for 

the sample period from 1997 to 2004.  

By way of preview, the empirical evidences support that nonspecialized strategy 

dominates for some types of property-liability insurers and specialized strategy dominates 

for other types of property-liability insurers. In particular, the results of the economies of 

scope suggest that the profit scope diseconomies mainly come from cost and revenue scope 

diseconomies. The profit economies of scope regression evidence indicates that the 

nonspecialized hypothesis more often applies to insurers that (1) have lower ROE standard 

deviation, (2) have lower capital to asset ratio, and/or (3) have higher reinsurance ratio, and 

vice versa for the specialized hypothesis. The above-mentioned results suggest that 

nonspecialized strategy are more efficient for some types of insurers, whereas specialized 

strategy are more efficient for other types of insurers. The overall empirical evidence 

supports that both nonspecialized hypothesis and the specialized hypothesis hold for 
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different types of property-liability insurers. 

We develop hypotheses in Section 2. Section 3 describes data and methodology used 

in this essay. Section 4 analyzes our empirical results and Section 5 concludes.  

 

2. Hypothesis Development 

To investigate whether the nonspecialized strategy or the specialized strategy is 

better in terms of efficiency performance, we first need to examine the pros and cons of the 

two strategies. The literature7 provides some guidance for the discussion, even though no 

literature addresses the issues that directly related to property-liability insurers. Three main 

hypotheses are proposed and discussed below. 

 

H1: Nonspecialized strategy is more efficient than specialized strategy for 

property-liability insurers. 

The nonspecialized hypothesis suggests that nonspecialists write many different 

lines of property-liability insurance and may exploit cost economies of scope by sharing 

administrative expenses, marketing costs, and fixed costs (e.g., depreciation expenses for 

computers and buildings). Nonspecialists may take advantages of revenue of economies of 

scope in providing various commercial lines of business. Specifically, business owners 

may prefer the convenience of purchasing all commercial insurance from one insurer for 

the convenience reason. Moreover, a nonspecialist may diversify risk through different line 

of insurance. Risk-sensitive policyholders may be willing to pay more for insurance 

policies from nonspecialists. 

 

H2: Specialized strategy is more efficient than nonspecialized strategy for 

                                                 
7  See, for instance, Meador et al. (2000); Berger et al. (2000); Jeng and Lai (2005). 
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property-liability insurers. 

The specialized hypothesis suggests that specialists may perform better than 

nonspecialists because they can focus on few lines of insurance. The reasons are stated 

below. Managers of specialists may be able to increase efficiency performance because 

they can develop expertise for few lines of insurance rather than many lines of insurance. 

In addition, specialists can achieve cost savings through fewer costs of hiring and training 

of actuaries, underwriters, and claim adjusters. For example, an insurer who issues only 

personal auto and homeowner insurance policies should have lower costs in actuaries, 

underwriters, and claim adjusters than an insurer who writes various personal lines and 

commercial lines. 

 In addition to the two main hypotheses, we propose the following null hypotheses. 

 

H3: There are no economies of scope for either nonspecialists or specialists. 

 The above-mentioned discussions about the pros and cons of the nonspecialized 

strategy and specialized strategy suggest that there may exist profit, revenue and cost 

economies of scope for the nonspecialists, specialists, or both. That is, nonspecialized and 

nonspecialized strategy may be equally efficient. 

 

3. Research Methodology 

3.1. Data 

The data source is the National Association of Insurance Commissioner for 

property-liability insurer from 1997 to 2004. Firms that have negative net premium written 

and that have information less than 5 years are discarded. Firms (i.e., nonspecialists or 

specialists) that change strategy throughout the sample period are excluded. We use the 

average Herfindahl index of net premium over 5 years as a measurement to identify the 
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specialists and nonspecialists. Insurers in the first quartile of Herfindahl index for all 5 

years are defined as nonspecialists. Nonspecialist group includes insurers with a Herfindahl 

index less than 0.214 (the mean value for this variable) and specialist group includes 

insurers with a Herfindahl index greater than 0.747. The insurers in the bottom quartile of 

Herfindahl index for each of the 5 years are defined as specialists. Specialists are further 

defined as personal line specialists having over 80% of losses incurred in the personal line 

of business or as nonpersonal line specialists having over 80% of losses incurred in the 

nonpersonal line of business. The final sample consists of 277 property-liability insurers, 

that is, 133 nonspecialists and 144 specialists. 

With regard to the methodology, we use stochastic frontier analysis to estimate 

economies of scope for the two groups of insurers. 

 

3.2. Methodology 

3.2.1 The Approach to Measuring Scope Economies 

The cost, revenue, and profit analyses are performed in the economies of scope 

analyses. We first use the stochastic frontier analysis to estimate the traditional translog 

cost, revenue, and profit functions for the specialists and nonspecialists. We then use the 

estimates from translog functions to calculate the estimated cost, revenue, and profit 

economies of scope for each insurer. Finally, we investigate the relation between 

economies of scope and firm characteristics by regressing economies of scope values on 

firm characteristics. 

The traditional approach for estimating economies of scope is to use single 

continuous cost function to estimate economies of scope. Berger et al. (2000) suggest the 

traditional approach may lead to misleading results because nonspecialists and specialists 

may use different technology. Thus, we used the preferred approach proposed in Berger et 

al. (2000) to estimate the economies of scope for property-liability insurers using data on 
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nonspecialists and specialists. Specifically, the measurement of cost, revenue, and profit 

economies of scope are given by the following equation: 
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where )2,1(CS  is cost economies of scope; )(•NC  is the estimate of translog cost 

function for nonspecialists; )(•SC  is the estimate of translog cost function for specialists. 

y1 (y2) is an output vector for personal line specialists (nonpersonal line specialists), and 

w1 (w2) is an input price factor for personal line specialists (nonpersonal line specialists). 

If )2,1(CS  > 0, the cost economies of scope exists, whereas )2,1(CS < 0 means the cost 

diseconomies of scope exists.  

The revenue economies of scope are similarly defined below. 
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where )2,1(RS  is revenue economies of scope and )(•R  is the estimate of 

translog revenue function. If )2,1(RS >0, the revenue economies of scope exists, 

whereas )2,1(RS < 0 means the revenue diseconomies of scope exists. 

Finally, the profit economies of scope are defined below. 
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where )2,1(ΠS  is profit economies of scope; )(•Π  is the estimate of translog 

profit function. If )2,1(ΠS  > 0, the profit economies of scope exists, whereas )2,1(ΠS  < 0 

means the profit diseconomies of scope exists. 

 We use the stochastic frontier analysis to estimate the translog cost, revenue, and 

profit function. The specification of the log cost function is  



 53

Cln = )(),(ln uvWYC ji ++
∧

 

where Cln  is the logarithm of cost of insurer ; Yi is output vector, i=1, …, n ; Wj is 

input price vector, j=1, …, m; v is random disturbance, which is assumed to be normally 

distributed and independent of u; and u is cost inefficiency, which represents the deviation 

from the cost frontier and is assumed to follow half-normal distribution. 

The functional form is needed to estimate Cln . We follow the model specification 

in Hughes (1988) and the Schmidt and Lovell (1979) to estimate translog cost function. 

The stochastic frontier cost function is defined as follows: 
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where Cln  is the logarithm of cost; yi are outputs, i=1, …, n; wj are input prices, 

j=1, …, m; v is random disturbance, which is assumed to be normally distributed and 

independent of u; and u is cost inefficiency, which represents the deviation from the cost 

frontier and is assumed to follow half-normal distribution.  

Because the linear homogeneity is a necessary condition for the cost function in the 

input prices, one of the input prices is taken to normalize the dependent variable and other 

input prices. There is no difference in which input price is used to normalize the equation 

(Schmidt and Lovell, 1979). The specifications of revenue and profit functions are 

identical to the cost function, except that the dependent variable is revenue and profit 

variables. 

3.2.2 Outputs, Inputs, and Input Prices 

There are two major efficiency methodologies－ the econometric (parametric) 

approach and the mathematical programming (nonparametric) approach, such as DEA. We 

choose parametric approach to evaluate economies of scope for each firm. There are three 



 54

major approaches used to measure outputs in the financial service industry: the 

value-added approach, the asset or financial intermediary approach, and the user-cost 

approach. We use the value-added approach to evaluate the outputs, which is the most 

appropriated method for studying insurance efficiency (Cummins and Weiss (2000)). All 

asset and liability categories having value-added are considered important outputs in the 

value-added approach. To save space, we do not discuss parametric approach in details. 

Cummins and Weiss (2000) provide a detailed review of the efficiency analysis. The 

outputs and inputs used in this study are discussed later. 

Outputs 

The output variables include the loss amounts for different product lines and total 

invested assets. Cummins and Weiss (1993) suggest that insurers provide consumers with 

services associated with insured losses, risk-pooling, and risk-bearing. Following Cummins 

and Weiss (1993), Cummins, Weiss, and Zi (1999), and Cummins et al. (2004), we use loss 

incurred for different product lines as proxies for outputs8. We further separate the losses 

into four categories: losses incurred in short-tail personal lines (y1), losses incurred in 

long-tail9 personal lines (y2), losses incurred in short-tail nonpersonal lines (y3), and 

losses incurred in long-tail nonpersonal lines (y4)10. Based on Berger, Cummins, and Weiss 

(1997), we also include invested assets (y5) as an output variable. All output numbers are 

deflated to the base year 1997 with the consumer price index. 

                                                 
8 Prior studies use different proxies for outputs for insurers (Cummins and Weiss, 2000). Consistent with 
most of the recent insurance studies, we adopt the value-added approach to measure property-liability insurer 
outputs and use the losses incurred as insurance output of property-liability insurers. 
9 The terms “long-tail” and “short-tail” indicate the period length between the policy inception and loss 
payment dates. For instance, liability insurance is a “long-tail” line of business and auto collision is a 
“short-tail” line of business. 
10 Because the underwriting practice and service vary by line of insurance, according to Best's Company 
Report, we disaggregate lines of business into personal lines and nonpersonal lines. The lines of business for 
personal lines include auto physical damage, homeowners multiple peril, private passenger auto liability; the 
lines of business for nonpersonal lines include fire, allied lines, inland marine, financial guaranty, earthquake, 
group accident and health, credit accident and health, other accident and health, fidelity, burglary and theft, 
credit, farmowners multiple peril, commercial multiple peril, ocean marine, medical malpractice, workers' 
compensation, other liability, aircraft (all perils), boiler and machinery. 
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Inputs 

The inputs used in measuring the efficiency performance include labor (x1), 

business service (x2), equity (x3), and debt capital (x4). Labor input is the labor cost 

divided by average weekly employee wages. We measure the price of labor (p1) as average 

weekly wages for insurance agent (standard industrial classification [SIC] Class 6411) by 

using U.S. Department of Labor data. The second input, business services, consists of 

agent commissions and loss adjustment expenses. Both the business service and price of 

labor are deflated to the base year 1997. The price of business services (p2) is the average 

weekly earnings of workers in SIC 7300. The third input is the equity. We use policyholder 

surplus as the proxy for the equity. To avoid the problem of improper estimates, we do not 

take the ratio of an insurer’s net income to capital (ROE) as the price of policyholder 

because insurers with poor performance are more likely to have negative net incomes and 

price cannot be negative. Consequently, we use the debt-equity ratio of the insurer as the 

price of equity (p3).11 Following Cummins, Weiss, and Zi (1999) and Cummins et al. 

(2004), we consider debt capital as an input variable and use insurance reserves as the 

proxy for debt. The price of debt (p4) is the yield of one year Treasury note. 

 

3.2.3 Regression Analysis 

To investigate the relation between economies of scope and other firm 

characteristics, we conduct regression analysis with efficiency and economies of scope as 

dependent variables and firm characteristics as independent variables.  Note these 

characteristics variables also serve as control variables to control differences in insurers’ 

different characteristics.  The regression model is as follow: 

 

                                                 
11 Price of equity should be a function of a firm’s debt-equity ratio. See Jeng and Lai (2005) for detailed 
discussions. 
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Hypotheses related to the regression analysis are discussed below. 

Size 

Cost economies of scope may be negatively related to firm size. Intuitively, the 

inverse relationship between insurer size and cost economies of scope is because that when 

a nonspecialist is small, sharing the fixed resources such as utilities, offices, and computers 

is beneficial. The benefits may be offset by the costs of control and coordination when a 

nonspecialist is large. On the other hand, there may be revenue economies of scope at large 

scale because a large nonspecialist can benefit from branding or large spending in 

advertising. It is easier for producers to increase revenues by offering a complete range of 

products than one or two single product. 

Nonpersonal Output % (CO) 

There may be revenue scope diseconomies when a nonspecialist focuses on 

nonpersonal output because policyholders are willing to pay more for tailored nonpersonal 

services. We also hypothesize that nonspecialists emphasizing selling nonpersonal lines are 

less likely to realize profit economies of scope because nonpersonal buyers are, in general, 

more knowledgeable in products and can easily negotiate with several insurers, especially 

with the help of brokers. 

Cost Efficiency (CE) 

 Managers of an insurer with high cost efficiency would be able to achieve 

economies of scope. In contrast, efficient managers may lack the incentive to expand the 

scope of operation to improve efficiency and focus on what they do the best. Thus, efficient 

managers may stick to their specialized strategy. Hence, we do not have clear prediction 

about the direction of the relationship. 

Risk 
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 There may be cost economies of scope because risk-sensitive policyholders 

(employees) may be willing to accept lower services (wages) from nonspecialists in return 

for low default risk. Policyholders also may be willing to pay more to nonspecialists for 

similar reasons. Thus, there may be revenue economies of scope. We use ROE standard 

deviation and capital to asset ratio as proxies for risk. 

Market Concentration and Market Share (MC) 

Insurers with high market concentration and market share are more likely to collude 

in pricing, restrain from price increases, or both (Chidambaran, Pugel, and Sauders, 1997; 

Nissan 2003). Recently, Santalo and Becerra (2008) discover that diversified firms perform 

better in industries with a small number of nondiversified competitors or, equivalently, 

when specialized firms have a small combined market share. Hence, the effect of 

diversification strategy is empirically related with market concentration and market share. 

We use WCONC as proxy for market concentration and market share. WCONC equals 

weighted sum of market share per line multiplied by line-specific Herfindahl index. 

∑
=

×=
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The line-specific Herfindahl Index for each line of insurance for ith insurer in year t 

is calculated as follows: 
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where iltP is premium written for each line of business for ith insurer in year t. Each 

insurer’s concentration for each line of insurance is calculated as follows: 

itiltilt PPw /=  

Industry concentration measurement is equal to the weighted sum of market share 

per line multiplied by line-specific Herfindahl index. 
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Reinsurance ratio (REINS) 

Reinsurance plays an important role in the property-liability insurance industry.  

The reinsurance performs both real risk management service function and financing 

function to the primary insurers.  Since the reinsurance ease the financial constraints of 

the insurers and nonspecialized insurance firms may need more risk management services, 

we predict that the level of reinsurance may affect the economies of scope of the insurers.   

Agent balance (AG) 

Agent’s balance asset account is the amount of money that should be given to the 

insurer but still in the hands of the agent.  The agent’s balance relates to the financial 

liquidity strain or cash management since it is difficult to convert the agent’s balance into 

cash (Viswanathan and Cummins (2003)).  Hence, we predict that the level of agent’s 

balance may affect the economies of scope of the insurers. 

Stock 

We also analyze the relationship between the organizational form and economies of 

scope. We include the organizational form dummies in the regression analysis—stock 

versus mutual ownership. These forms may be associated with different incentives about 

costs, revenues, and profits in different organizational forms.  

 Vertical Integration (VI) 

 We define an insurer as vertically integrated if it distributes its product through 

exclusive agents, direct marketing, mass marketing, or a combination. An insurer is 

nonvertically integrated if it distributes its product through independent agent(s). We 

expect an insurer with a vertical integrated distribution system to be more likely to realize 

cost economies of scope because it is able to “reuse” its resources to sell multiple lines of 

business at any point of its distribution chain. Moreover, vertically integrated insurers are 

more likely to realize revenue economies of scope because vertically integrated distributed 



 59

system is more likely to develop its brand. 

 

4. Empirical Results 

In this section, we use the stochastic frontier analysis to estimate the cost, revenue, 

and profit economies of scope and investigate our hypotheses with respect to 

nonspecialized and specialized strategy. We adopt the variables used in the Berger et al. 

(2000) to estimate the cost, revenue, and profit function. The dependent variables are cost, 

revenue, and profits. The cost is defined as other underwriting expenses. Revenue contains 

the total net premium earned and net investment income less losses incurred and total loss 

adjustment expenses. Profits are equal to revenues minus costs.  

Table 2-1 shows the summary statistics for outputs, inputs and input prices used in 

the analysis. It shows that nonspecialists are larger than the nonpersonal line specialists in 

terms of cost, revenue and profit, and are smaller than the personal line specialists in terms 

of cost, revenue, and profit. Personal line specialists are statistically larger than the 

nonspecialists in terms of personal line outputs whereas nonpersonal line specialists are 

larger than the nonspecialists in terms of nonpersonal line outputs. 

[Insert Table 2-1 here] 

Berger et al. (2000) suggest economies of scope may differ at different scale. We 

thus evaluate economies of scope at different valuation points based on the size of total 

assets. The samples are divided into the Q1, the median, the Q3, and Q4, that is, 25th, 50th, 

75th, and 100th percentiles of the data. 

Table 2-2 shows the estimates of cost, revenue, and profit economies of scope for 

property-liability insurers by size quartile.  The estimated cost diseconomies of scope is 

-45.81% at Q1, -42.51% at the median, -43.04% at Q3, and -49.05%at Q4, respectively. The 

cost scope diseconomies suggest that nonspecialists incur additional expenses for jointly 
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producing two types of outputs. For example, the additional costs include coordination 

between different lines of business, training costs for actuaries, claim adjusters, and 

underwriters for different line of business. 

[Insert Table 2-2 here] 

The estimated revenue diseconomies of scope is -34.98% at Q1, -21.01% at the 

median, -19.12%at Q3, and -30.60% at Q4, respectively. The estimated revenue scope 

diseconomies suggest that some customers are willing to pay more for the services and 

tailored products providing by specialists. Specialists could charge more prices from the 

customers by providing high-quality tailored products and service, leading to revenue 

diseconomies of scope. The estimated profit diseconomies of scope is -71.86%at Q1, 

-70.06% at the median, -75.98% at Q3, and -72.93% at Q4, respectively. Apparently, the 

cost and revenue scope diseconomies result in profit scope diseconomies for the specialists. 

The overall empirical evidence rejects our third null hypothesis that there are no economies 

of scope for either nonspecialists or specialists. 

The above-mentioned results are based on the univariate analysis. To examine 

which types of insurers are more likely to realize economies of scope, we next provide the 

results of relationship between economies of scope and firm characteristics with regression 

analysis. We follow Cummins et al.(1999, 2003) and Berger et al. (2000) and regress 

economies of scope on a set of independent variables representing lines of business, risk 

(ROE standard deviation and financial leverage), market power, size, organizational 

structure, distribution channel. The sample period averages for the variables used in 

regression analysis are shown in Table 2-3. The asterisks in the column show that the 

differences between means for the nonspecialists and specialists are statistically significant 

for nearly all variables, except for organizational structure variable (stock). 

[Insert Table 2-3 here] 
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Tables 2-4, 2-5, 2-6 present cost, revenue, and profit economies of scope regression, 

respectively. We provide the regression results for the pooled OLS model and random 

effect model. In Table 2-4, the coefficient of log asset is statistically negative, implying 

that smaller insurers benefit from cost economies of scope. The possible explanation is that 

larger nonspecialists incur additional coordination and administration costs. On the other 

hand, small firms would more need to improve efficiency from sharing fixed inputs, rather 

than from scale efficiency. As mentioned above, we do not have clear expectation about 

the sign of the coefficient with respect to cost efficiency. The coefficient of cost efficiency 

is statistically negative, implying that cost efficient firms have less cost scope economies. 

The coefficient of capital to asset ratio is statistically negative, implying that insurers with 

high leverage may benefit more from the joint productions. One possible explanation is 

that risk-sensitive policyholders are more likely to buy insurance from nonspecialists to 

reduce default risk. The coefficient of vertical integration dummy is statistically positive, 

suggesting that vertically integrated firms may benefit more from the joint productions. 

The possible explanation is that vertically integrated firms are more likely to reuse its 

resource and to share fixed input and cost. 

[Insert Table 2-4 here] 

Table 2-5 presents the results for the revenue economies of scopes. It shows that  

the coefficient of log asset is statistically positive, implying that large insurers benefit from 

revenue economies of scope. Large insurers are more able to keep network which 

facilitates realization of scope economies. The coefficient of cost efficiency is statistically 

positive, indicating that cost efficient insurers are more likely to realize revenue economies 

of scope. The coefficient of capital to asset ratio is statistically positive, implying insurers 
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with high capital may benefit more from revenue economies of scope.  

[Insert Table 2-5 here] 

Table 2-6 presents the results for the profit economies of scope. In table 2-6, the 

coefficient of ROE standard deviation is statistically negative, implying that joint 

production may reduce profit volatility risk. The coefficient of capital to asset ratio is 

statistically negative, suggesting that nonspecialists with high financial leverage are more 

likely to realized profit economies of scope. The coefficient of reinsurance ratio is 

statistically positive, suggesting that the relationship between reinsurance ratio and 

economies of scope is positive. Nonspecialists need more reinsurance to manage risk from 

joint production than specialists. 

[Insert Table2-6 here] 

The overall empirical evidence supports our first and second hypotheses that 

nonspecialist hypothesis and the specialist hypothesis hold for different types of 

property-liability insurers. Specially, the profit economies of scope regression evidence 

indicates that the nonspecialized hypothesis more often applies to insurers that have lower 

ROE standard deviation, have lower capital to asset ratio, and/or have higher reinsurance 

ratio, while the specialized hypothesis more often applies to insurers that have higher ROE 

standard deviation, have higher capital to asset ratio, and/or have lower reinsurance ratio. 

 

5. Conclusions 

We examine whether nonspecialized strategy or specialized strategy is more efficient 

for property-liability insurers by using the stochastic frontier analysis. If the nonspecialized 

strategy dominates the specialized strategy, insurance firms pursuing nonspecialized 

strategy would survive in the long run. On the other hand, if the specialized strategy 

dominates the nonspecialized strategy, insurance firms focusing on specialized strategy 

would exist in the long run. We analyze U.S. property-liability insurers over the period 
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1997 to 2004. 

The results of scope economies analyses suggest that, first, specialists are more 

likely to have cost, revenue and profit scope diseconomies. It also shows that the profit 

scope diseconomies result from cost and revenue scope diseconomies. Second, the profit 

economies of scope regression evidence indicates that the nonspecialized hypothesis more 

often applies to insurers that have lower ROE standard deviation, have lower capital to 

asset ratio, and/or have higher reinsurance ratio, while the specialized hypothesis more 

often applies to insurers that have higher ROE standard deviation, have higher capital to 

asset ratio, and/or have lower reinsurance ratio. The above results suggest that 

nonspecialized strategy is more efficient for some types of insurers, whereas specialized 

strategy is more efficient for other types of insurers. In summary, the empirical evidence 

supports that both the nonspecialized hypothesis and the specialized hypothesis hold for 

different types of property-liability insurers.  

Although this study has revealed both the nonspecialized hypothesis and the 

specialized hypothesis hold for different types of property-liability insurers, the analysis of 

the main issues analyzed here should receive additional scrutiny using different data sets in 

other industry. An investigation of nonspecialized strategy versus specialized strategy in 

other fields, such as the banking or security industry, may be warranted.  
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Table 2-1 Summary Statistics for Nonspecialists and Specialists 

 All Nonspecialists 
Personal 

Line 
Specialist 

Nonpersonal Line 
Specialist 

Nonspecialists vs. 
Personal Line 

Specialist 

Nonspecialists vs. 
Nonpersonal Line 

Specialist 

Personal Line 
Specialist vs. 
Nonpersonal 

Line Specialist 

Y1= Losses incurred in short-tailed 
personal lines $15.35 $9.14 $47.82 $1.62 *** *** *** 

Y2= Losses incurred in long-tailed 
personal lines $25.83 $19.28 $77.33 $2.27 *** *** *** 

Y3= Losses incurred in short-tailed 
Nonpersonal lines $6.00 $3.14 $3.93 $8.63  *** *** 

Y4= Losses incurred in long-tailed 
Nonpersonal lines $22.18 $25.80 $5.15 $29.17 ***  *** 

Y5= Total Invested Assets $308.01 $269.39 $440.79 $259.01    

X1=Labor cost $0.03 $0.03 $0.06 $0.02 *** *** *** 
X2=Business Service $0.07 $0.07 $0.10 $0.06   ** 
X3=Equity $142.26 $122.27 $242.10 $100.54 *  ** 
X4=Debt $175.01 $162.19 $188.91 $174.63    
P1=Price of Labor $435 $435 $435 $435    
P2= Price of Business Service $280 $280 $280 $280    
P3= Price of Equity $1.36 $1.50 $1.28 $1.33 *** **  
P4= Price of Debt $0.04 $0.04 $0.04 $0.04    
Costs $30.14 $27.47 $49.70 $21.30 ** ** *** 
Revenues $46.72 $42.78 $73.21 $34.92 ** * *** 
Profits $16.58 $15.31 $23.50 $13.62 *  ** 
Number of firms 419 109 107 203    
Note: This Table presents means of output, input, and input price for firms with different strategy. All output and input values are in millions of 1997 dollars. 

*** Statistically significant difference at 1% level or better; **Statistically significant difference at 5% level; *Statistically significant difference at 10% level. 
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Table 2-2 Economies of Scope by Quartile 

 Q1  Median  Q3  Q4 

Cost Economies of Scope -45.81%***  -42.51%***  -43.04%***  -49.05%***  
T stat -162.81  -158.62  -167.71  -206.76  

Revenue Economies of Scope -34.98%***  -21.01%***  -19.12%***  -30.60%***  
T stat -100.58  -65.25  -59.11  -88.23  
Profit Economies of Scope -71.86%***  -70.06%***  -75.98%***  -72.93%***  
T stat -264.33  -260.08  -318.49  -281.29  
Note: T statistics are in the parentheses. 
*** Statistically significant difference at 1% level or better; ** Statistically significant difference at 5% level; * Statistically significant difference at 10% level. 
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Table 2-3 Summary Statistics  

 Nonspecialists  Specialists Personal Line Specialists  Nonpersonal Line Specialists 

 Mean STD  Mean STD Mean STD  Mean STD 

Log Asset $18.26 $1.96 *** $17.87 $1.92 $18.04 $1.83 *** $17.77 $1.96 
Nonpersonal line 
Output % 50.94% 9.15% *** 64.03% 43.65% 7.15% 6.72% *** 96.94% 5.07% 

Cost Efficiency 64.05% 24.23% *** 56.33% 23.03% 71.50% 17.33% *** 47.55% 21.30% 
ROE Standard 
Deviation 7.16% 8.28% *** 8.63% 19.21% 8.50% 12.62%  8.70% 22.14% 

WCONC 1.8E-04 6.2E-04 *** 3.6E-04 1.7E-03 2.1E-04 1.5E-03 *** 4.5E-04 1.8E-03 
Capital to Asset 
Ratio 45.45% 20.42% ** 47.18% 20.67% 46.30% 17.81%  47.69% 22.15% 

Reinsurance ratio 48.89% 28.75% *** 28.40% 26.19% 27.60% 27.73%  28.85% 25.26% 
Agent balance 
ratio 17.97% 16.71% ** 16.57% 15.91% 16.57% 15.73%  16.57% 16.02% 

Stock 72.19% 44.83%  74.75% 43.45% 73.88% 43.96%  75.25% 43.17% 
Vertical 
Integration 9.06% 28.72% *** 25.68% 43.70% 29.97% 45.85% *** 23.16% 42.20% 
Note. STD= Standard deviation. Nonpersonal line Insurance Output % is the loss incurred in the nonpersonal line of insurance divided by total loss incurred. Cost 
efficiency is product of technical efficiency and allocative efficiency based on DEA. WCONC is industry concentration measurement and it equals weighted sum of 
market share per line multiplied by line-specific Herfindahl. The line-specific Herfindahl for each line of insurance for ith insurer in year t is calculated as follows: 

( )
2

1

/∑
=

=
n

i
ltiltlt PPHHI where iltP is premium written for each line of business for ith insurer in year t. Each insurer’s concentration for each line of insurance is 

calculated as follows: 

itiltilt PPw /= Industry concentration measurement is equal to the weighted sum of market share per line multiplied by line-specific Herfindahl. 

∑
=

×=
29

1l
ltiltit HHIwWCONC  Capital to asset ratio is policyholder surplus to total asset ratio. Agent balance ratio= Agent balance /direct premiums written. Stock 

Dummy = 1 if insurer is stock insurer, 0 for mutuals. Vertical Integration Dummy =1 if insurer distributes its product through exclusive agents, direct marketing, mass 
marketing, or a combination.*** Statistically significant difference at 1% level or better; ** Statistically significant difference at 5% level.
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Table 2-4 Economies of Scope Regression Dependent Variable: Cost Economies of Scope 

Cost Economies of scope 
(OLS Model) 

Cost Economies of scope 
 (Random Effect Model)  

Coefficient T stat Coefficient T stat 
Intercept 1.840 4.030***    2.1721 4.08*** 

Log Asset -0.066 -3.310***    -0.0759 -3.37*** 

Nonpersonal line Output % 0.000 -0.360       -0.2437 -1.12 

Cost Efficiency -0.360 -1.820*      -0.4041 -1.87* 

ROE Standard Deviation 0.129 0.240       0.0080 0.01 

Capital to Asset Ratio -0.727 -2.670***    -0.8387 -2.74*** 

WCONC -46.233 -0.880       -59.1514 -1.40 

Reinsurance ratio -0.096 -0.780       -0.0061 -0.04 

Agent balance 0.097 0.980      0.1896 0.98 

Stock -0.132 -2.140**     -0.1111 -1.42 

Vertical Integration Dummy 0.349 2.500**     0.3369 2.19** 

Adjusted R-square 0.0786 0.0983 

Note. Nonpersonal line Insurance Output % is the loss incurred in the Nonpersonal line of insurance divided 
by total loss incurred. The omitted category is personal insurance output percentage. Cost efficiency is 
product of technical efficiency and allocative efficiency based on DEA. Capital to asset ratio is policyholder 
surplus to total asset ratio. WCONC is industry concentration measurement and it equals weighted sum of 
market share per line multiplied by line-specific Herfindahl. Stock Dummy = 1 if insurer is stock insurer, 0 
for mutuals. The omitted category is mutual insurer. Vertical Integration Dummy =1 if insurer distributes its 
product through exclusive agents, direct marketing, mass marketing, or a combination. 
*** Statistically significant difference at 1% level or better; ** Statistically significant difference at 5% level. 
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Table 2-5 Economies of Scope Regression Dependent Variable: Revenue Economies of Scope 

Revenue Economies of scope 
(OLS Model) 

Revenue Economies of scope 
 (Random Effect Model)  

Coefficient T stat Coefficient T stat 
Intercept -2.3993 -4.41***   -5.3278 -4.18***  

Log Asset 0.0813 3.29***   0.2204 3.46***  

Nonpersonal line Output % 0.0000 0.42      -0.3510 -0.79     

Cost Efficiency 0.6689 2.91***   0.7992 2.52**   

ROE Standard Deviation 0.5156 0.67      1.4342 1.40     

Capital to Asset Ratio 1.1719 3.90***   2.0526 3.41***  

WCONC -74.3447 -1.30      -165.1260 -1.86*    

Reinsurance ratio 0.0950 0.66      0.0289 0.08     

Agent balance 0.0279 0.24      0.3339 1.13     

Stock 0.0464 0.60      0.1579 0.78     

Vertical Integration Dummy 0.1197 0.72      -0.1114 -0.23     

Adjusted R-square 0.0772 0.1146 

Note. Nonpersonal line Insurance Output % is the loss incurred in the Nonpersonal line of insurance divided by 
total loss incurred. The omitted category is personal insurance output percentage. Cost efficiency is product of 
technical efficiency and allocative efficiency based on DEA. Capital to asset ratio is policyholder surplus to 
total asset ratio. WCONC is industry concentration measurement and it equals weighted sum of market share 
per line multiplied by line-specific Herfindahl. Stock Dummy = 1 if insurer is stock insurer, 0 for mutuals. The 
omitted category is mutual insurer. Vertical Integration Dummy =1 if insurer distributes its product through 
exclusive agents, direct marketing, mass marketing, or a combination.   
*** Statistically significant difference at 1% level or better; ** Statistically significant difference at 5% level. 
 
 



 72

Table 2-6 Economies of Scope Regression Dependent Variable: Profit Economies of Scope 

Profit Economies of scope 
(OLS Model) 

Profit Economies of scope 
(Random Effect Model)  

Coefficient T stat Coefficient T stat 

Intercept 0.3180 0.67 1.5372 1.47       

Log Asset -0.0044 -0.22 -0.0612 -1.16       

Nonpersonal line Output % 0.0000 -0.13 0.0000 -0.06       

Cost Efficiency 0.2860 1.39 0.3743 1.39       

ROE Standard Deviation -0.9098 -1.43 -2.2991 -2.70***    

Capital to Asset Ratio 0.0557 0.2 -1.0612 -2.07**     

WCONC 9.9503 0.18 62.9829 0.67       

Reinsurance ratio -0.0196 -0.15 0.6240 2.03**     

Agent balance 0.0406 0.34 0.0726 0.51       

Stock 0.0341 0.51 0.0283 0.19       

Vertical Integration 
Dummy 0.1394 0.98 0.2254 0.55       

R-square 0.0184 0.0543 

Note. Nonpersonal line Insurance Output % is the loss incurred in the Nonpersonal line of insurance divided by 
total loss incurred. The omitted category is personal insurance output percentage. Cost efficiency is product of 
technical efficiency and allocative efficiency based on DEA. Capital to asset ratio is policyholder surplus to 
total asset ratio. WCONC is industry concentration measurement and it equals weighted sum of market share 
per line multiplied by line-specific Herfindahl. Stock Dummy = 1 if insurer is stock insurer, 0 for mutuals. The 
omitted category is mutual insurer. Vertical Integration Dummy =1 if insurer distributes its product through 
exclusive agents, direct marketing, mass marketing, or a combination.   
*** Statistically significant difference at 1% level or better; ** Statistically significant difference at 5% level. 




