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Abstract 
 

This paper examines the extent to which state-level medical malpractice 
insurance market conditions are associated with entry levels of risk retention 
groups (RRGs). We hypothesize that medical professionals are a unique customer 
base and are well equipped to form insuring organizations of their own in response 
to adverse conditions in the medical malpractice insurance market. We find 
evidence that RRGs are more likely to enter markets with higher medical 
malpractice insurance prices. In the course of our analysis, we also find evidence 
that profit motives drive stock insurance company entry levels. Overall, our results 
indicate that medical professionals respond to price levels in the medical 
malpractice insurance market by transitioning from insurance customers to 
insurance competitors via forming RRGs.  
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Introduction  
 

Competition in an economic marketplace is one of the most important and 
well researched topics in economics. Much of the literature related to market 
competition considers how barriers to entry, competition and/or concentration 
ultimately influence the economic rents of various market participants, including 
insurance firms. However, one topic related to market competition that has 
received relatively little attention in both the general economics literature, as well 
as the insurance literature, is the extent to which competitive market forces lead 
market customers to become market competitors. That is, in response to market 
conditions, customers acquire the necessary “means of production” and provide 
the service themselves. We believe that insurance markets, and particularly 
medical malpractice insurance markets, are an ideal settings for providing further 
evidence on the extent to which customers become competitors in economic 
markets.   

Relative to various other property and liability insurance products, physicians 
and other medical professionals may be unique insurance consumers. They are 
likely better educated and wealthier than the average insurance consumer and are a 
more homogeneous group.1 In addition, through professional organizations, they 
may be better connected than the average consumer. Thus, relative to the average 
insurance consumer, medical professionals may be better equipped to respond to 
adverse insurance market conditions by banding together to insure one another via 
the use of risk retention groups (RRGs).2 In this scenario, medical professionals 
essentially transition from the customer of insurers to the competitor of insurers.  

                                                 
1. This is true compared to the average individual insurance consumer though it may not be 

true if comparing medical professionals to other professionals that purchase professional liability 
coverages (e.g., lawyers, etc.).  

2. An RRG is an insurer type that “…can conduct business nationwide under the authority 
of a single license. To qualify as an RRG, the firm must be an insurance entity composed of 
owners or members of an association connected by similar business practices and encountering 
similar liability exposures” (Leverty, 2011). RRGs are associated with a unique set of operational 
and regulatory characteristics that distinguish them from other organizational forms and insuring 
mechanisms such as stock or mutual insurance companies. RRGs may be used by all medical 
professionals, including physicians, hospitals and nursing homes. Table 1B shows that the 
growth in use of RRGs is fastest by physicians. In addition, physician premiums made up 
approximately 62.5% of all medical malpractice insurance premiums during our sample.   
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In an effort to evaluate whether medical professionals respond to adverse 
market conditions by becoming insurers themselves, we examine the determinants 
of insurer entry into malpractice insurance markets at the state level. More 
specifically, we examine the extent to which state-market factors—such as 
profitability, competition and the price of insurance—influence the market entry 
decisions of RRGs, stock insurers and other insurer types. If medical professionals 
do respond to adverse market conditions by insuring themselves, then we would 
expect that state-wide malpractice market factors have different effects on the 
determinants of RRG entry compared to other insurer types. As part of our 
analysis of marketplace entry, we are also able to evaluate various hypotheses 
found in the literature related to the competition, concentration and profits in 
insurance markets.  

By way of preview, our results indicate that the determinants of entry into 
medical malpractice insurance markets are quite different from other insurer types. 
In particular, we find evidence that RRGs enter markets where medical 
malpractice insurance premiums are high, regardless of market profitability. This 
suggests that the RRG marketplace entry decision is associated with the 
affordability of medical malpractice insurance. In contrast, we find evidence that 
the entry decision of non-RRG companies, and particularly stock companies, are 
driven more by profit concerns. Considered in their entirety, our results provide 
evidence that, in response to adverse market conditions, such as high medical 
malpractice insurance prices, medical professionals form RRGs and transition 
from customers to insurers.  

Our results are important in many respects. Our examination of customers 
becoming competitors in insurance markets is a novel contribution to the insurance 
literature, as well as the broader economic literature. In the course of our analysis, 
we also provide evidence as to the relation between concentration and profitability 
in medical malpractice insurance markets, thereby contributing to the body of 
literature that examines competition in insurance markets. We also provide an 
overview of medical malpractice market operations and trends in recent years that 
is likely of value to malpractice market participants, researchers, policymakers and 
others seeking information related to malpractice market operations. Our analysis 
also contributes to the growing body of literature that examines various regulatory 
and operational aspects of medical malpractice insurance markets.  

Our results also have regulatory and public policy implications. If medical 
professionals continue to form RRGs in response to adverse market conditions, 
then regulators must consider whether additional regulatory constraints are 
necessary to ensure stability in medical malpractice insurance markets. Our 
analysis finds little support for a relation between concentration and profits, 
suggesting that regulatory attention toward market concentration may have little 
influence on medical malpractice insurance market performance. From a broader 
perspective, policymakers must also consider whether the economic and social 
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benefits of medical professional insuring arrangements outweigh the economic and 
social costs.3  

The remainder of our paper is organized as follows: The next section contains 
the literature review. That is followed by the data section, including a market 
overview of medical malpractice insurance. The hypotheses section is then 
followed by the results and conclusions. 

 
 

Relevant Literature 
 

In the industrial organization literature, there are several prominent views 
relating to market competition. The first is the structure-conduct-performance 
(SCP) paradigm, which considers market performance as endogenously 
determined by an exogenously determined market structure (Reid, 1987; Scherer 
and Ross, 1990). The theory argues that firms in less competitive markets have 
more market power, derived from collusion and entry barriers, and, therefore, 
predicts a positive relation between market concentration and profits.4 A second 
theory in the literature, the relative market power (RMP) hypothesis, postulates 
that firms with large market shares and sufficiently differentiated products can 
exploit market power and enjoy large economic rents (e.g., Shepherd, 1982).5 A 
third view of market competition in the literature is the efficiency structure 
hypotheses proposed by Demsetz (1973), which suggests that, if a firm is more 

                                                 
3. It is likely that medical professional insuring arrangements are associated with both 

economic and social costs and benefits, the discussion of which are outside the topics of this 
paper, that could be explored in future analyses. More specifically, physician-directed insuring 
mechanisms likely differ from other insurer types in ways such as operational strategies, business 
expertise of managers or profit motives. Such differences could be associated with costs, such as 
higher likelihood of insolvency, or benefits, such as increasing the availability and affordability 
of liability insurance. From a societal perspective, physician insuring arrangements may 
influence physician behaviors in ways that could improve or degrade patient care, health care 
costs or similar health care components. Therefore, it is likely prudent for regulators and 
policymakers to consider the benefits and costs associated with physician insuring arrangements 
when making policy and regulatory decisions.  

4. Many studies have found empirical evidence in support of the SCP paradigm. Marvel 
(1978) finds evidence of a positive relation between gasoline prices and retail market 
concentration. The work of Salinger (1984) suggests a positive relation between Tobin’s Q and 
concentration in the marketplace. Berger and Hannan (1989) and Hannan (1991) find evidence of 
a higher loan rates and lower retail deposit rates in concentrated banking markets.   

5. The theory has been further examined by others, such as Rhodes (1985), who indicates 
that firms under the RMP hypothesis are “perceived to be better simply by virtue of their position 
in the market.” There is a degree of empirical support for the RMP hypothesis in the literature. 
For example, Berger (1995) finds evidence that market share is positively related to profitability 
in the banking industry, even after controlling for concentration and efficiency.  
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efficient that its competitors, the firm will enjoy higher market share and higher 
profits.6  

The literature relating to market competition is not devoid of insurance-
specific studies. Caroll (1993) considers both the SCP paradigm and the efficiency 
structure hypothesis in the workers’ compensation insurance market and finds no 
support for either hypothesis. Bajtelsmit and Bouzouita (1998) find a positive 
relation between market concentration and profitability in combined liability and 
physical damage lines of insurance, which they suggest indicates support of the 
SCP paradigm. Evidence in support of the SCP paradigm is also provided by 
Chidambaran, Pugel and Saunders (1997), who find a positive relation between 
concentration and performance among a sample of property-liability insurers. Choi 
and Weiss (2005) examine competition among property-liability insurers and find 
support for the efficiency structure hypothesis. Weiss and Choi (2008) do not find 
evidence in support of the SCP paradigm among a sample of U.S. automobile 
insurance companies and find mixed results relating to the RMP and efficiency 
structure hypotheses.  

The mixed evidence in the literature relating to competition in insurance 
markets seems to warrant additional analyses of the nature of competition among 
insurers and a portion of this paper endeavors to do so in the context of medical 
malpractice insurance markets. As such, we rely upon studies that have examined 
various topics relating to medical malpractice insurance in order to gain 
perspective on competition among medical malpractice insurers. Many studies 
find that malpractice tort reform measures, and particularly caps on non-economic 
damages, influence malpractice insurer performance via a reduction incurred 
losses and loss ratios (e.g., Grace and Leverty 2008; Viscusi et al, 1993; Viscusi 
and Born, 1995; Born and Viscusi, 1998; Viscusi and Born, 2005). Born and 
Boyer (2011) examine the use of claims-made and occurrence policies in the 
medical malpractice insurance market. Karl, Born and Viscusi (2013) find 
evidence of a relation between state-wide levels of health insurance losses and 
medical malpractice insurance losses.  

Other medical malpractice insurance related studies provide insight into the 
role of firm-specific characteristics and medical malpractice insurance market 
operations and performance. Hoyt and Powell’s (2006) comprehensive 
examination of medical malpractice insurers’ financial performance and 
capitalization indicates that, during their sample period, medical malpractice 
insurers were neither overcapitalized nor earning extraordinary profits. The 
findings of Neale, Eastman and Drake (2009) indicate that loss levels were the 
primary cause of medical malpractice market deterioration from 1998 through 

                                                 
6. Many studies have argued that the merits of the efficiency structure hypothesis outweigh 

the SCP paradigm. For example, Smirlock, Gillian and Marshall (1984) find evidence that firms 
with high market shares earn rents that cannot be attributed to concentration. Among a sample of 
firms in the banking industry, Evanoff and Fortier (1998) find strong support of the efficiency 
structure hypothesis. Research highlighted in Berger, Demirguc-Kunt, Levine and Haubrich 
(2004) further indicates the extent to which the literature values efficiency considerations in 
market competition research.  
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2003. Lei and Schmidt (2010) find that physician-directed medical malpractice 
insurers demand less reinsurance and exhibit differences in loss volatility and 
leverage.7  

As it particularly relates to medical malpractice insurance markets, we draw 
particular attention to Born, Boyer and Barth (2009) and Lei and Browne (2009). 
Born et al. (2009) examine the economic and regulatory consequences of the 
National Insurance Act of 20068 and part of their analysis considers the decision 
for RRGs to enter a state marketplace. The authors provide evidence that the 
business climate, measured as the ratio of RRGs to non-RRGs in a given state, is 
an important determinant in the decision for RRGs to enter a state. Lei and 
Browne (2009) examine factors associated with insurer entry into a state medical 
malpractice insurance market. Their findings indicates that medical malpractice 
insurance market entry and exit is related to the presence of tort reforms, 
organizational form of insurers operating in the market, variation in underwriting 
performance, product line and geographic diversification of the market 
participants, and market profitability.  

 In the marketing literature, Fodness, Pitegoff and Sautter (1993) discuss the 
possibility that customers can become competitors with regard to services. That is, 
customers can acquire the “means of production” of the service themselves and be 
lost as future customers. In medical malpractice insurance, this is equivalent to 
medical professionals forming RRGs and providing their own insurance coverage. 
Fodness et al. (1993) examine the likelihood of co-option based on the skills and 
facilitating goods that may be necessary to produce the service. Boyer and Nyce 
(2012) break the inputs necessary to provide insurance into two economic 
categories: capital and labor. While the skilled labor needed to underwrite medical 
malpractice insurance may be scarce, medical professionals likely have better 
access to the capital necessary for co-option than many other groups of insurance 
consumers, making RRG formation in medical malpractice more likely.  

RRGs have higher capital requirements than captives but still lower than 
traditional insurers. Lower capital requirements may lead to more RRG formation. 
In addition, having the flexibility to choose their members may also lead to more 

                                                 
7. More specifically, Lei and Schmidt (2010) posit that physician-directed insurers are 

associated with relatively unique operational characteristics, which may ultimately influence the 
amount of reinsurance demanded by such firms. Lei and Schmidt (2010) propose that physician-
directed insurers possess unique informational power, leading such firms to manage risk in a way 
that reduces the demand for reinsurance. Alternatively, the authors propose that, due to capital 
constraints associated, physician-directed insurers demand higher levels of reinsurance. The 
analysis of Lei and Schmidt (2010) suggests that several organizational and operational factors 
are associated with lower demand for reinsurance, including physician-directed insurers. As it 
relates to our analysis, the evidence presented by Lei and Schmidt (2010) suggests that physician-
insurers, relative to other insurer types, are associated with unique operating characteristics and 
these unique characteristics may permit physicians to band together to form insuring 
arrangements in response to adverse market conditions.  

8. The National Insurance Act of 2006 could potentially allow for federal regulation of 
insurance. It allowed for the formation of the Office of National Insurance. For a more complete 
discussion see Born, Boyer and Barth (2009).  
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RRG formation. As the cost of medical malpractice insurance continues to be an 
issue for medical professionals, and may worsen if markets harden or cycles 
return, these additional factors may further increase the likelihood of RRG 
formation. Alternatively, forming an RRG requires the owners to commit to 
“managing” the RRG and this commitment may impede RRG formation. 
However, our analysis does not explicitly consider these additional factors that 
increase or decrease the likelihood of RRG formation.  

 
 

Data Sources and an Overview of Medical 
Malpractice Markets 

 
Data come from the NAIC financial statement database, supplemented with 

data from the U.S. Census Bureau, the U.S. Bureau of Labor Statistics and the 
American Tort Reform Association.9 We make use of the state pages in the NAIC 
annual filing to capture medical malpractice premiums and loss levels of insurer i 
in state j during year t, as well as organizational form data from the demographics 
page. We aggregate to the group level (i.e., we assume an insurer group operates 
as a single entity) before finally aggregating to the state level.10 The final state-
level dataset is a complete panel of 450 observations that reflects the state-level 
operations of all medical malpractice insurers in all 50 states for the years 2002–
2010. Summary statistics are given in Table 1A. Table 1B contains some statistics 
on medical malpractice insurance for physicians only from Supplement A of 
Schedule T of the NAIC financial statements. The growth rate of RRGs overall in 
medical malpractice for the years 2002–2010 was 9.71%, while it was 26.4% for 
physicians. RRGs were being used more in general medical malpractice insurance, 
as the average percentage of companies in a state in general medical malpractice is 
just over 25%, while it is just under 22% for physicians. However, the growth has 
been much faster in the physicians market.11  
 

 
 
 
 

 

                                                 
9. Active physicians, the number of females and the number of people older than 65 are 

obtained from the U.S. Census Bureau. Family and general practitioners is from the U.S. Bureau 
of Labor Statistics. Information regarding the enactment of caps on noneconomic damages is 
acquired from the American Tort Reform Association.  

10. The group-level aggregation implies that variables such as the Herfindahl-Hirschman 
Index and state-level company counts reflect the activity of the entire group.  

11. The three-year average of the inverse loss ratio is calculated as the total premiums 
earned over a three-year window divided by the total losses incurred over the same three-year 
period.  
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Table 1A: 
Variable Definitions/Statistics 
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Table 1B: 
Physicians Only Medical Malpractice Statistics 

(Supplement A, NAIC Annual Statement) 
 

 
 
Table 2 provides broad, summary information relating to medical malpractice 

insurance markets during our sample period. The total amount of medical 
malpractice premiums earned by insurers in our sample ranges from a low of 
approximately $8.7 billion in 2002 to a high of approximately $12.1 billion in 
2006. In terms of raw dollars (loss ratios), insurers incurred the most losses in 
2003 (2002) and the least in 2010 (2010). Unreported analysis indicates the 
standard deviation of the medical malpractice insurance industry’s loss ratios is 
approximately 0.2, which suggests that our sample period is marked by substantial 
variation in loss levels. Table 2 also shows that the average amount of premiums 
written per physician, a rough proxy for the price of medical malpractice 
insurance, increased over the beginning part of our sample period and started to 
decline in the latter years of our sample.12 State-level profitability, given as the 
three-year average of the inverse loss ratio, generally increased over the course of 
our sample period. 

 
 
 

                                                 
12. Premiums per physician is defined as the total dollar amount of direct premiums written 

in a given state in a given year scaled by active physicians in a given state in a given year.  
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Table 2:  
Medical Malpractice Market Statistics 

 

 
 

Note: Dollar values are expressed in terms of thousands.  

Table 3: 
Organizational Form of Medical Malpractice Insurers 

 

 
 
Table 3 provides information about the organizational form of insurers in the 

medical malpractice insurance industry. The number of stock insurers with 
positive premiums written in medical malpractice insurance generally increased 
over the course of our sample period. In addition, while the number of companies 
not classified as a stock insurer or an RRG (i.e., mutuals, limited liability 
companies, etc.) increased over the course of our sample period at a greater rate 
than stock insurers, they are still the least common insurer type. However, the 
number of insurers incorporated as an RRG increased dramatically over our 
sample from 28 in 2002 to 125 in 2010. This nearly 350% increase suggests that 
RRGs are entering more marketplaces and motivates our investigation of the 
determinants of RRG entry into a medical malpractice insurance marketplace.  
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Figure 1: 
Trends in the Number of RRGs 

 

 
 
Because Table 3 suggests that RRGs have become more prevalent in the 

marketplace over time, we further investigate the role of RRGs at the state level. 
Figure 1 provides data on the number of RRGs operating (i.e., firms with positive 
premiums written) in a given state at a given time. As Figure 1 indicates, the mean 
number of RRGs operating across all states in a given year has increased over the 
course of our sample period, from approximately 5.4 in 2002 to 18.4 in 2010. A 
closer look at specific states indicates heterogeneity in the number of RRGs 
participating in the medical malpractice insurance market. Some states, such as 
Florida and Pennsylvania, have far outpaced the national trend and, by 2010, 32 
RRGs and 48 RRGs operated in each state, respectively. In contrast, states such as 
Alabama and South Dakota have only experienced moderate growth in the number 
of RRGs operating in the medical malpractice insurance market. This observed 
heterogeneity in the number of RRGs in a given state further suggests that the 
certain factors or characteristics of state-level medical malpractice environments 
may influence an RRG’s entry decision.  
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Table 4: 
RRG Net Entry by State 

 

 
 

Table 4 and Figure 2 provide further evidence of heterogeneity in observed 
participation of RRGs in state-level medical malpractice insurance markets. Both 
consider change in RRG entry, defined as the percentage change in the relative 
proportion of RRGs in the marketplace of a given state from year t-1 to year t. 
Table 4 shows that some states, such as Minnesota, had little change in the relative 
number of RRGs participating in the medical malpractice insurance market, while 
other states, such as New Jersey, experienced significant changes in RRG market 
entry. Figure 2 highlight this observation and adds a time element. States such as 
Illinois and Arizona experienced significant volatility, in terms of RRG entry into 
the medical malpractice marketplace, while others, such as Hawaii and North 
Carolina, experienced a lesser degree of variation in RRG entry. Again, this 
variation suggests that there may exist certain state-specific factors associated with 
entry of RRGs into the medical malpractice insurance market.  
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Figure 2: 
Trends in RRG Entry 

 

 
 
 

Hypotheses 
 
We evaluate medical malpractice insurance markets at the state level, rather 

than company level. This approach allows us to not only consider RRG entry 
determinants, but also allows us to examine the validity of the SCP paradigm, one 
of the prominent hypotheses in the market competition literature, in medical 
malpractice insurance markets. The SCP literature predicts that some barrier to 
entry must exist for markets to become highly concentrated and for firms to earn 
excess profits. While that barrier to entry may not be directly observable, the level 
of concentration and the profit level of insurers are observable. The SCP paradigm 
predicts that markets that are more concentrated are more profitable and as 
previously discussed many, though not all, insurance market-specific studies find 
support for the SCP paradigm. Based on this literature, we propose our first 
hypothesis.  

 
H1: There exists a positive relationship between market 
concentration and profitability in medical malpractice insurance 
markets.  
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Our next hypothesis relates to the decision of a malpractice insurer to enter a 
particular market. As noted in the previous section, most medical malpractice 
insurance companies are stock companies organized as profit centers for their 
owners. Stock companies are organized as profit centers for their owners who, 
from a wealth maximization perspective, likely desire to operate in profitable 
medical malpractice insurance markets. That organizational form would influence 
insurer operational decisions, such as market entry, is consistent with the agency 
theory literature, which is replete with evidence suggesting differences in insurer 
organizational form are associated with differences in insurer operational 
strategies. Therefore, because the majority of medical malpractice insurers are 
organized as stock companies, we expect that, in the aggregate, profit potential is a 
significant determinant of market entry for medical malpractice insurers. This 
expectation is formalized in our second hypothesis.  

 
 H2: There exists a positive relationship between the level of 
profitability and the level of insurer entry into a medical malpractice 
insurance market.  

 
Our final hypothesis addresses the extent to which medical professionals’ 

transition from insurance market consumers to insurance market competitors. We 
note that, while an RRG can be formed to be profit centers for its owners, the 
proliferation of RRGs seems to be in response to the crises that have arisen in 
insurance markets. As noted in Born, Boyer and Barth (2009), while there are 
regulatory advantages to RRGs, there are limitations on the scope of insurance 
they are able to sell and access to capital markets. These limitations may limit the 
RRG as a preferred structure for insurers seeking to be profit centers. Therefore, 
the market entry decisions of RRGs may be determined less by profit motives and 
more by the availability and affordability (i.e., premium levels and not profit 
margins) of medical malpractice insurance in a given market. Further, if RRG 
entry is motivated by market conditions such as high prices, this would suggest 
that medical professionals respond to adverse market conditions by banding 
together and forming their own medical malpractice insuring arrangement. As an 
RRG, medical professionals can choose their members and control and lower the 
cost (and prices) associated with insurance. Because RRGs are likely not the 
preferred structure for profit centers and can be used by medical professionals to 
address unfavorable medical malpractice market conditions13, we expect that 
RRGs enter markets with high premium levels, not profit levels.  

 

                                                 
13. We refer to unfavorable market conditions generally as market conditions that are 

disadvantageous for the purchase of medical malpractice insurance by medical providers. For 
example, we would consider a large spread between the price of malpractice insurance and the 
wage rate of medical professionals as an unfavorable market condition. Another example is low 
supply of malpractice insurance, at any price level.  
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H3: There exists a positive relationship between the level of 
premiums and the level of RRG entry into a medical malpractice 
insurance market.  

 
 

Methods 
 

Two of our hypotheses consider the determinants of market entry. We 
evaluate these hypotheses at the state level by examining net entry of medical 
malpractice insurers into each state for the years 2002–2010. We examine not only 
total net entry, but net entry of the different organizational forms, including RRGs, 
stock insurers and “all others” to determine if different organizational forms have 
different determinants of entry.14 We measure net entry as the percentage change 
in the number of insurers with positive direct premiums written in state j from year 
t-1 to year t.15 We use the net entry variable as our dependent variable in the 
following model: 

 								 = 	 +	 +	 	 ++	 												1) 
Where: 
 
Entry = A measure of the amount of firms that entered the medical 

malpractice insurance market in a given state in a given year. This measure is 
different for each model specification.  

 
Profit = A measure of the profitability of the medical malpractice insurance 

market. This is quantified as the three year average of the inverse loss ratio in state 
j during year t.  

 
HHI = The Herfindahl-Hirschman Index based on firm i’s market share in 

state j during year t.  
 

PremLevel = The medical malpractice direct premium written divided by the 
adjusted number of active physicians in state j during year t. The adjustment is the 
number of active physicians divided by 1 – percentage of family and general 
practitioners to reflect that specialists pay a higher average premium than family 
and general practitioners. 

                                                 
14. We verified the organizational form at the time of market entry from NAIC financial 

statements. There were two cases of entrants that were RRGs at time of entry that later became 
stock companies, but there were also two cases of stock companies at time of entry that later 
became RRGs.  

15. We also calculated an alternative measure of entry as the percentage change (as opposed 
to the relative percentage change) in entry from year t-1 to year t. Our results remain qualitatively 
similar with the alternative measure, and are available from the authors upon request.  
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 = A vector of financial and demographic characteristics hypothesized to 
influence medical malpractice insurance entry in state j during year t.  

 
To test our first hypotheses, we calculate the HHI for each state by year as a 

measure of concentration in the medical malpractice insurance market.16 We then 
create a measure of profitability for each state/year, Profit, as the three-year 
average inverse loss ratio.17 The three-year average inverse loss ratio is the 
average of the past three year’s premiums earned divided by the past three year’s 
average losses incurred. Subtracting one from this measure is the percentage of 
premium not used to pay losses, which would also proxy for profits.18 We use a 
three-year average because of the volatility in the medical malpractice line of 
business. One year measures would be subject to the volatility caused by 
infrequent large claims along with big changes in loss reserves as claims mature. 
The three-year window serves to smooth these issues and present a better picture 
of profitability.  

To determine if the price of medical malpractice insurance is a determinant of 
entry, a measure of price is necessary. The average premium paid by a doctor in a 
given state/year, PremLevel, can be determined by dividing the direct premiums 
earned by the total number of physicians in the state.19 This does not account for 
the fact that specialists in a state often pay higher medical malpractice premiums 
than family and general practitioners. To adjust for this, we first calculate the 
percentage of family and general practitioners in each state by dividing the family 
and general practitioners by the total number of physicians in the state. We then 
adjust the number of physicians in the state by taking the actual number of 
physicians and dividing by one minus the percentage of family and general 
practitioners.20 This adjustment allows for a more accurate estimate of the medical 
malpractice insurance costs faced by the medical professional community in a 

                                                 
16. This variable is calculated using only premiums written in medical malpractice 

insurance. We also aggregate data to the group level when creating the HHI.  
17. The inverse loss ratio is often used as a measure of price, the “cost” of insurance over 

and above expected losses (Choi and Weiss, 2005; Weiss and Choi, 2008). We use this variable 
in a slightly different context, in that we use it to measure how much profit is built into the cost. 
We use the term “price” to refer to the premium level charged for coverage, similar to the 
terminology used in consumer markets (i.e., the price of a TV is what you pay for it). The 
correlation between the three-year inverse loss ratio and the premium level is -.0873 and is not 
significant at the 10% level.  

18. This number would include the expenses of the insurer, as well as the profit margin.  
19. This is not a perfect measure because it will not reflect the number of doctors who chose 

not to purchase medical malpractice insurance, nor will it reflect any premiums paid to insurers 
that do not report to the NAIC. However, we believe that it is an appropriate proxy that 
accurately reflects heterogeneity in price levels across state-level medical malpractice insurance 
markets. In our analysis, the variable is scaled by 1,000.   

20. We note that our results are unchanged if we do not use the adjusted premium value. 
However, the ratio of specialists to generalists varies widely across states, as noted in Table 1A, 
and the ratio of generalists to total physicians varies from just over 3% to more than 42%. As 
such, in an effort to ensure thoroughness, we keep the adjusted values in the models reported in 
this paper.  
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given state. This variable is important in testing the last two hypotheses to 
determine if RRGs have different determinants of entry than other organizational 
forms.  

In addition to the primary variables of interest of profitability and price, there 
are a variety of control variables used in the analysis. In addition to concentration, 
we also control for the number of competitors in the market (market size), as 
measured by the natural log of the number of companies with positive direct 
premiums written in the state/year. We also control for the potential that the nature 
of physician demand may influence insurer entry and include the proportion of the 
physician population that are family and general practitioners, as well as the 
number of active physicians per capita in a given state in a given year. The 
percentage of the population in a state that is female and the percentage of the 
population that is older than 65 as population are included as demographic 
controls.21 Finally, because prior literature suggests that tort reforms reduce the 
losses of medical malpractice insurers, we include a dummy variable equal to one 
if the state has any caps on noneconomic damages.22  

 
 

Results 
 

As an initial test of Hypothesis 1, we examine the pairwise correlation of the 
three-year average inverse loss ratio and the HHI over the nine years of data and 
all 50 states. We find a correlation of -.0986, significantly different from zero at 
the 5% level, which provides initial evidence of a non-trivial relation between 
profitability and concentration in medical malpractice insurance markets.23 
Additional evidence on the validity of Hypothesis 1 can be gained from our tests 
of Hypothesis 2 and Hypothesis 3. Because we believe that profits and the entry 
decision are endogenously determined, we employ a two-stage least squares 
(2SLS) approach and instrument profits in the first stage.24 Thus, the results of the 
                                                 

21. Because health care consumption and patient interaction may influence malpractice 
exposure (and, ultimately, medical malpractice insurer profitability levels), the percentage of the 
population that is female is included to account for differences between males and females in 
health care consumption. In addition to controlling for differences in health care consumption, 
persons older than 65 controls for the expectation that, on average, an inverse relation exists 
between the size of a malpractice award and age. This is due to the fact that senior citizens likely 
have lower current income levels and/or fewer years of earning potential than younger people 
(e.g., Avraham, 2007).  

22. Controlling for caps on noneconomic damages is important because damage caps’ 
influence on profitability may influence an insurer’s willingness to enter a state. 

23. An OLS regression model with profitability as the dependent variable and concentration 
and time dummies as the independent variables yields the same negative and significant 
relationship.  

24. More specifically, the first stage of our 2SLS approach estimates a model where the 
dependent variable is a profitability measure and the independent variables include measures of 
insurance market operations, demographics, year indicator variables and an instrument. The 
second stage is then a model where the dependent variable is a measure of market entry and the 
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first-stage regression provides an indication of how concentration influences price 
levels. We follow an approach similar to McShane, Cox and Butler (2010) and use 
the average of neighboring states’ three-year average inverse loss ratios to 
instrument profit levels in the first stage. The first- and second-stage results of all 
model specifications are reported in Table 5 through Table 9.25  

 
Table 5:  

Percentage Change in Total Number of Companies 
 

 
 

*** p<0.01, ** p<0.05, * p<0.1, N = 429 

 
 
 
 
 

                                                                                                                
independent variables include the first-stage profitability measure, as well as the same measures 
of insurance market operations, demographics and year indicator variables included in the first 
stage. All models are corrected for heteroskedasticity and cluster standard errors at the state level.   

25. As it relates to the validity and relevance of the estimation techniques and instrument 
used in our analysis, the results tables provide information on the test for weak instruments and 
also indicate the statistical relevance of the instrument in the first stage. The results tables also 
indicate the results of the test for endogenous regressors. We also perform an underidentification 
test, as well as the F test of excluded instruments, but do not report the results. We note in our 
discussion any circumstances where tests indicate invalid or inappropriate estimation techniques 
or instruments. Finally, to mitigate the potential that our results are driven by highly influential 
observations, we exclude observations with studentized residuals greater than three or smaller 
than negative three and provide these results in the tables. We note that our main results remain 
qualitatively unchanged when we estimate models using the full sample of 450 observations.  
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Table 6:  
Percentage Change in Number of RRGs 

 

 
 

*** p<0.01, ** p<0.05, * p<0.1, N = 425 

 
Table 5 contains both stages of the regression results using the percentage 

change in the total number of companies writing medical malpractice in each 
state/year as the dependent variable. This model serves as our baseline model to 
see if different organizational forms have different determinants of entry. Table 5 
shows that the profitability of neighboring states appears to be a suitable 
instrument as the instrument (neighbors’ inverse loss ratio, or NILR) appears in 
the first-stage regression as negative and significant and the Cragg-Donald Wald F 
statistic (85.41) is well above the 10% critical value (16.38), rejecting the null 
hypothesis that the equation is weakly identified. In addition, while we cannot 
reject the null hypothesis of no endogeneity in this model, it is rejected in later 
models, indicating that the profitability variable is endogenous and the 
instrumental variable approach is the correct econometric model.26  

 
 
 
 

                                                 
26. For consistency with the ensuing results, we display the 2SLS results in Table 5, even 

though we cannot reject the null of no endogeneity for the specification reported in Table 5. 
However, as expected, the unreported results of an OLS model are consistent with the second-
stage results presented in Table 5.  
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Table 7:  
Percentage Change in Number of Non-RRGs 

 

 
 

*** p<0.01, ** p<0.05, * p<0.1, N = 429 

 
The first-stage results presented in Table 5 indicate that HHI is not 

significantly related to profitability and, therefore, does not provide support for 
Hypothesis 1. The second-stage results presented in Table 5 indicate that three 
variables are significant determinants for market entry for all medical malpractice 
insurers. Of importance to our hypothesis testing is that the profitability measure 
exhibits a negative and statistically significant coefficient, indicating no support 
for the predicted profit motive entry of all insurers in the aggregate. In addition, 
the premium level variable is insignificant. While not of significance to our 
hypothesis testing, we note that the coefficients on the number of competitors 
already in the market and the concentration of the market are positive and 
significant. While the evidence presented here does not provide support for our 
hypotheses, Table 5 serves as our baseline comparison to examine whether 
different organizational forms have different determinants of entry.  
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Table 8:  
Percentage Change in Number of Stock Insurers 

 

 
 

*** p<0.01, ** p<0.05, * p<0.1, N = 430 

 
Table 6 contains the instrumental variables regression results where the 

percent change in RRGs in the medical malpractice markets is the dependent 
variable. As noted earlier, RRGs make up a significant portion of entrants and is 
the organizational form exhibiting the most significant growth. Unlike the results 
shown in Table 5, the endogeneity test in the models displayed in Table 6 suggest 
that profitability and the level of RRG entry is endogenously determined. The 
important variables for testing Hypothesis 2 and Hypothesis 3 are the profitability 
measure and the premium level variables. The profitability variable is negative and 
significant, while the premium level variable is positive and significant. This 
indicates that RRGs are likely to enter states where premium levels are high, not 
profit levels. This result not only supports our hypothesis, but it also provides 
evidence that medical professional insuring arrangements arise when medical 
malpractice insurance premium levels are high. This is consistent with the notion 
that medical professionals respond to unfavorable market conditions by 
transitioning from insureds to insurers.  
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Table 9:  
Percentage Change in Number of Other Insurer Types 

 

 
 

*** p<0.01, ** p<0.05, * p<0.1, N = 426 

 
The results presented in Table 6 sharply contrast the results presented in Table 

7, where the entry determinants of non-RRG medical malpractice insurers are 
examined. Here, the positive and significant coefficient on the profitability 
variable suggests that profit motives are a significant determinant of medical 
malpractice market entry by companies not organized as an RRG. In addition, the 
negative and significant coefficient on the premium levels variable suggests that 
non-RRGs are less likely to enter and compete in markets where malpractice 
insurance is more costly. When compared with the results in Table 6, the results of 
Table7 indicate RRGs and non-RRGs have opposite motives for entering the 
marketplace and, in support of our hypothesis, suggest that profitability is a 
determinant for entry for non-RRGs.  
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For robustness, we consider two additional model specifications. In Table 8, 
we provide the results of the regression when the percentage change in stock-only 
organizational forms is used as the dependent variable. These results are similar to 
the non-RRG results in that the profitability variable is positive and significant, 
while the premium level variable is negative and significant. These results provide 
additional support for the profit motive hypothesis of non-RRG insurers. The final 
table, Table 9, contains the results for organizational forms other than stock and 
RRG (e.g., mutuals, reciprocals non-profits, etc.). These results suggest that the 
entry decision of insurers not organized as a stock insurer or an RRG are not 
determined by profitability or premium levels, as neither variable exhibits a 
significant coefficient. The results presented in Table 9 highlight the spectrum of 
entry motivations into medical malpractice insurance markets across RRGs, stock 
insurers and other insurer types.  

In summary, we find little evidence in support of Hypothesis 1. The first stage 
results of all of our models indicates that concentration is not related to 
competition in a statistically significant manner. We do find support for 
Hypothesis 2 and Hypothesis 3. In particular, we find that RRG entry is associated 
with higher premium levels and lower profitability levels in a given state. We find 
the opposite result for stock insurer entry, suggesting profit motives are an 
important entry determinant for stock insurers. Considered in their entirety, our 
result suggest that, in response to high medical malpractice insurance prices, 
medical professionals form RRGs, thereby transitioning from insureds to insurers.  
 
 

Conclusion 
  

In this paper, we evaluate the factors associated with the entry of RRGs, stock 
insurers and other insurer types into the medical malpractice insurance market. 
Our analysis is motivated by the notion that medical professionals, compared to 
other insurance consumers, are likely better equipped to form insuring 
mechanisms of their own in response to market conditions such as high medical 
malpractice insurance prices. If medical professionals do band together and form 
insuring arrangements of their own in response to unfavorable medical malpractice 
insurance market conditions, then we would expect differences in the determinants 
of market entry into the medical malpractice insurance market for RRGs and other 
insurer types. In particular, we hypothesize that RRG (insurers not organized as an 
RRG) entry into a malpractice market will be positively (negatively) related to the 
price of medical malpractice insurance paid by the medical professional and 
negatively (positively) related to the profit potential of a market. That is, we do not 
expect the entry decision of an RRG to be motivated by the desire to earn profits.  

23



Journal of Insurance Regulation 
 

© 2014 National Association of Insurance Commissioners  

Our analysis provides support for the hypothesis that, compared to other 
insurer types, RRGs have different motivations for entering medical malpractice 
insurance markets. Our results, which are consistent with the medical 
professionals transitioning from insureds to insurers in response to medical 
malpractice insurance market conditions, indicate that RRG entry is higher in 
markets where medical professionals pay more for medical malpractice insurance 
and where profit potential is low. In contrast, we find that stock insurer entry is 
motivated by profit potential. In addition to evaluating entry determinants, our 
methods are such that we are able to shed light on the SCP paradigm and we find 
little evidence in support of a positive relation between concentration and 
profitability in medical malpractice insurance markets.  

The results of our analysis are important in many respects. Our evidence on 
insureds becoming insurers is an area that has received relatively little attention in 
the insurance literature. We also make contributions various subsets of the 
economics and insurance literature related to market competition, market entry and 
medical malpractice insurance market operations. Further, if medical professional 
insurers continue to enter markets with high prices and low profit potential, there 
exists the potential for such insurers to encounter financial instability and 
insolvency issues. As such, additional regulatory attention toward medical 
professional insurers may be required to ensure the stability of medical 
malpractice insurance markets. The evidence that medical professionals are 
forming their own insuring arrangements in response to medical malpractice 
insurance market conditions suggests that policymakers may have more work to 
do in order to ensure the existence of a malpractice environment that enables the 
medical professional labor force to devote all available time and resources toward 
maximizing health care outcomes for patients. If market conditions are such that 
greater numbers of physicians and health care professionals continue to form their 
own insuring entities, then more research is needed to evaluate the consequences 
for patient care, health care costs, defensive medicine practices and other factors 
related to the nature of services rendered by physicians and other health care 
providers. 
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