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Abstract

In this paper we test whether the past or future labor market choices of insurance commissioners provide incentives for regulators in
states with price regulation to either favor or oppose the industry by allowing prices that differ significantly from what would otherwise
be the competitive market outcome. Using biographical data on insurance regulators, economic and state specific market structure and
regulatory variables, and state premium and loss data on the personal automobile insurance market, we find no evidence consumers in
prior approval states paid significantly different ‘‘unit prices’’ for insurance than consumers in states that allow competitive market forces
to determine equilibrium prices during the time period 1985–2002. We do, however, find evidence regulators who obtained the position of
insurance commissioner by popular election and those who seek higher elective office following their tenure as insurance commissioner
allow higher overall ‘‘unit prices’’ relative to competitive market states. The ‘‘unit price’’ of insurance in regulated states is not statisti-
cally different from the competitive market outcome for regulators that make lateral moves back into state government and it is mildly
higher for regulators who enter the insurance industry following their tenure. Finally, we find some evidence regulators who describe
themselves as consumer advocates are successful reducing the price of insurance in favor of consumers in regulated markets. Overall
the results are consistent with the existence of asymmetric information in the regulatory process that agents use to enhance their career
aspirations.
� 2007 Elsevier B.V. All rights reserved.
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1. Introduction

Does insurance price regulation systematically influence
prices in insurance markets? This question has received a
good deal of attention in the insurance literature. In a
recent paper, Harrington (2002) analyzed data from the
1970s to the 1990s and concluded that, on average, insur-
ance price regulation has had little overall effect on rate lev-
els and claims costs over time. Interestingly, however, he
noted that in some time periods rate regulation has had a
significant impact on insurance prices – at times holding

prices above competitive levels and at other times suppress-
ing rates. In a similar vein, Cummins et al. (2001) also sug-
gest price regulation has a disparate effect depending on the
state. Unfortunately there is very little research to suggest
why price regulation appears to have differential effects in
some states and/or for only certain periods of time even
though over the long run the mean effect appears close to
zero.

One possibility for the time-varying state specific impact
of rate regulation may be due to the objectives of the insur-
ance commissioners themselves. The political economy liter-
ature asserts the educational and professional background
of regulators as well as their post-government employment
prospects provide incentives for policymakers to either favor
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or oppose the industry they oversee – the so-called revolving
door hypothesis (e.g., Eckert, 1981; Spiller, 1990). In this
research, we test whether anticipation of future employment
prospects provide incentives for insurance regulators to be
either more or less aggressive in their regulatory decisions
depending upon the likelihood of employment by the indus-
try following their tenure as commissioner.

We investigate the environment for insurance regulation
from a number of perspectives. First we examine the bio-
graphical background of the regulator as well as the regu-
lator’s post-agency employment. This is an attempt to
control for incentives to use the revolving door between
industry and regulators. Second, we look at the type of reg-
ulatory environment in terms of regulator selection and
type of regulatory authority each commissioner can legally
exercise over automobile prices. Finally, we include a num-
ber of market structure variables prior research has shown
to be important determinants for the price of automobile
insurance.

While researchers have examined one or two of these
issues previously, we add to the literature in several ways.
First, most of the previous empirical literature which has
considered the regulators’ career incentives focuses on
incentives facing regulators in multi-commissioner admin-
istrative agencies (e.g., Cohen, 1986). We can look at the
insurance regulator, which is traditionally, a single com-
missioner agency. Thus, we are able to link the outcome
in the marketplace to the decisions of a single regulator
to directly test the revolving door hypothesis. Second, we
specifically focus on automobile price regulation which dif-
fers among the states. Some states, for example, grant the
insurance regulator so-called prior approval authority
where the regulator must approve the rates prior to their
use. Other states do not grant their regulator this power.
Thus, we are able to look at regulatory incentive differences
between states with various degrees of price setting author-
ity with our benchmark case being states that allow market
forces to prevail.

Our paper is organized as follows. First, we present a
short background on the literature we employ to motivate
the paper. Second, we describe the data and the hypothesis
we use. Third, we present the methodology followed by a
discussion of the results. We end the paper with a few con-
cluding comments in Section 6.

2. Background

An important hypothesis in the economics of regulation
suggests the possibility of capture of the regulator by the
industry (Stigler, 1971). However, as Peltzman (1976) sug-
gests, capture may not be by the regulated industry, but by
some other pressure group that succeeds in using the power
of the regulatory process to benefit its members. Since this
time, a large theoretical literature has evolved to examine
the incentives of regulators given the potential long term
interaction the regulator can have with the industry. For
example, Laffont (1994) summarizes the principal-agent lit-

erature and its application to regulatory behavior. Laffont
and Martimort (1999) describe a particular constraint on
collusion which allows for more efficient contracting
between the government and the regulator by mandating
separation of regulatory powers among various regulators.
Thus, the literature has evolved to describe the possibility
of collusion between the regulator and the industry as well
as some potential solutions.

Martimort (1999) specifically discusses the dynamics of
the interactions with the regulator and an interest group
over time. An obvious result of these dynamics is possible
collusion between the industry and the regulator. One vehi-
cle to dynamically influence current regulatory decisions is
the possibility of post-agency employment in the regulated
industry – the so-called revolving door problem. The
potential revolving door generates much debate with some
commentators suggesting the potential for capture is so
severe that restrictions should be imposed to forbid post-
government employment by the regulated industry. Presi-
dent Clinton, for example, promulgated an executive order
which prohibited certain executive appointees from lobby-
ing their respective agencies for five years after their service
ended.1 Congress and some of the states have has also
passed laws restricting others from lobbying their former
agencies.2

Others suggest these restrictions lead to decreases in eco-
nomic efficiency as they disallow individuals with a better
understanding of the regulatory process to more efficiently
guide the entity to comply with the regulations. For exam-
ple, Che (1995) suggests the need for specialized knowledge
transfer is potentially optimal for both the agency and the
industry and the incentive to invest in acquiring this knowl-
edge will be reduced when post-agency employment restric-
tions are introduced. To study this problem, Che developed
a theoretical model with three actors: the government, the
regulator, and the industry. The government appoints a
regulator whose job is to observe the cost characteristics of
the industry. In this environment, the presence of the revol-
ving door provides a number of incentives. For example,

1 Executive Order 12834 (January 20, 1993) repealed by President
Clinton in Executive Order 13184 (December 28, 2000) effective noon on
January 20, 2001 at http://www.usoge.gov/pages/laws_regs_fedreg_stats/
lrfs_files/exeorders/eo13184.pdf.

2 The Congressional legislation contains a permanent two year restric-
tion of representational activities for items within the official’s responsi-
bility while in office. In addition, the law prohibits representation of
anyone who has an interest in an action that the official participated in
while in office; prohibits switching sides (for example the attorney general
could never represent someone on the other side of a case he oversaw while
he was in office), and prohibits senior political appointees from contacting
their previous agency for a period of one year after separation. See e.g., 18
USC § 207. Some states also have various degrees of prohibitions
regarding post-agency employment. California, for example, prohibits
certain classified employees (legislators and regulators are two examples)
from representing a client before their former employer for one year
following separation and provide for a permanent ban on switching sides.
See e.g. http://www.fppc.ca.gov/index.html?id=33. Gely and Zardkoohi
(2001) provide a history of these restrictions.
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ex ante the revolving door provides incentives for regula-
tors to do their job better and build human capital in the
technicalities of the industry. Ex post, after expertise has
been acquired, it may further provide a disincentive to
pursue the government’s objectives. This second argument
generally generates the call for closing the revolving door
while the first argument suggests social benefits from the
revolving door.

The equilibrium from Che’s model suggests three possi-
ble outcomes. In the first case, the firm observes the regu-
lator’s qualifications and depending on the nature of the
qualifications, an effort to improve the regulator’s qualifi-
cations may either enhance or interfere with the ability to
monitor the firm. If the regulator seeks to sell regulatory
or technical expertise in the future, then permitting a revol-
ving door will provide an incentive to monitor the firm bet-
ter. However, if the regulator is subsequently hired for her
ability to influence her former agency, then permitting a
revolving door will divert effort away from monitoring.

The second case is based on signaling when the firm can-
not observe the regulator’s qualifications. In this case, if
the regulator is interested in a subsequent industry position,
then she has an incentive to be an aggressive monitor so as to
signal technical competence for the future position. The gov-
ernment benefits from this aggressive monitoring and, thus,
permitting a revolving door is optimal for the government.

In the third case, Che introduces the possibility of collu-
sion between the regulator and the firm. Normally collu-
sion is thought to be detrimental to the interests of the
government, but Che asks whether there are situations
when the government would permit collusion. For exam-
ple, if the government permits collusion between the regu-
lator and the industry, the regulator has an incentive to be
lenient towards the firm in the hopes of a future employ-
ment contract. However, this contract cannot be legally
specified or enforced as it is, essentially, bribery. Because
of the lack of contractibility, it is not clear whether the firm
would prefer a regulator who was lenient or one who was
technically competent. The government could allow this
potential collusion (and resulting lack of enforceability)
and permit a revolving door if it thought there were bene-
fits from potential increased monitoring.

Another approach to the revolving door problem is
from Salant (1995). He argues the possibility of post-gov-
ernment employment by the industry may lead to better
investment incentives for the regulated industry. One of
the main concerns in public utility regulation has been
the fear that certain investments would be disallowed in
the rate base at some later date. If firms are afraid that
investments will be ex post disallowed, they will not make
the potentially needed investments. A revolving door, how-
ever, would permit regulators to capture some of the future
benefit of the investment as they would be more likely to
allow the regulated entity to recover sunk cost investments
if they can participate in the future efficiency gains.

A number of interesting empirical analyses of pre- and
post-agency employment effects exist in the literature. In

the political science literature, researchers have looked at
prior employment, regulatory voting patters, and subse-
quent employment, but these early studies suffer from fail-
ure to control for the endogeneity of a regulator’s choice
following separation from office (Gormley, 1979 and
Cohen, 1986). More recently, researchers are attempting
to see if there exists evidence of the revolving door using
other approaches. Gely and Zardkoohi (2001), for exam-
ple, test whether there is an effect on client firms if one of
the major Washington lobby/law firms has a senior partner
appointed as a cabinet level secretary in the US govern-
ment. Using data from every cabinet level appointment
from President Carter’s to President Clinton’s first term
inclusive, they use an event study methodology and find
that for Presidents Carter, Reagan, and George H.W.
Bush, cabinet secretaries’ former client firms’ stock prices
display a significant excess return on the announcement
of an appointment of a lobbyist to a cabinet position.
Thus, clients benefited from having appointments due to
the gain in idiosyncratic knowledge and connections the
lobbyist makes while in office which may benefit the clients
in the future. As mentioned above, President Clinton pro-
hibited his nominees from returning to lobbying for five
years after their separation from office and for his appoint-
ments, there was a negative announcement effect attribut-
able to either a loss of current effectiveness as a lobbyist
or the fact that a five year disqualification reduced the cab-
inet secretary’s future effectiveness as a lobbyist.

A more recent empirical paper looks at the performance
of US Attorneys and their subsequent employment. Boylan
(2005) takes an approach similar to ours in the sense that
he examines biographical detail of the prosecuting attor-
neys and examines their subsequent employment. Boylan
has an objective function for the prosecutor that maximizes
prison time (measured in months) rather than conviction
rates. He finds that prosecutors with higher ‘‘prison
months’’ are rewarded with superior jobs with law firms
or are appointed federal judges.

As mentioned above, we are interested in looking at the
pre- and post-career incentives across states with different
degrees of regulatory power. We focus specifically on the
auto insurance market which has been studied intensively
in the recent past (Grabowski et al., 1989; Harrington,
2000; Cummins et al., 2001 among others). Harrington
(2002) is the most recent study to attempt to discern the
effects of price regulation in the automobile insurance mar-
ket. He compares the so-called prior approval states where
insurers are required to submit their proposed rates to the
insurance commissioner prior to being approved to the
competitive market states which allow insurers to begin
using new rates in the marketplace.3

3 See Appendix A for the current and historical classification system in
place. We follow Harrington (2002) and classify any state law that has a
prior approval element (categories 1, 2, and 3 in the Appendix A) as a
prior approval law.
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Harrington empirically examines (by year) the effect of
prior approval regulation on private passenger auto rates.
A priori, one might expect states with prior approval stat-
utes would have lower ‘‘prices’’ all other things being equal
as the regulator has the opportunity to examine the rates
prior to their approval and has the power to compel the
provision of evidence regarding costs and assumptions to
support the rate request. Consistent with much of the pre-
vious literature, Harrington finds no systematic effect of
prior approval on loss ratios over time. Some years the
effect is positive, some years it is negative, and in most
years it is not statistically significant. This result seems to
persist and can be seen easily by looking at Fig. 1 which
displays the time series of unit price ratio across the all lines
of personal automobile insurance coverages over the years
of our study. Regulated prices are lower than unregulated
prices in some years and in other years the reverse is true.

In addition to pre- and post-employment incentives, we
also examine whether the selection mechanism, elected ver-
sus appointed, influences the effect of regulation on the
market. Some 22% of our sample (based on state-year
observations) of regulators is elected in a statewide elec-
tion. Currently, 13 states elect their insurance commis-
sioner through such elections and the remaining states
employ some executive or legislative appointment process
to select their regulator.

Our analysis regarding the impact the selection mecha-
nism might have on price outcomes is guided by several
papers which theoretically and empirically explore out-
come differences in regulated markets when regulators
obtain their positions via direct election versus political
appointment. In recent theoretical work, Besley and Coate

(2003) note while it seems self-evident elected commission-
ers will be more closely aligned with voters’ interests, they
also note appointed commissioners are, in turn, appointed
by elected officials. So, is there truly a difference between an
appointed or elected official if everyone is subject to demo-
cratic control? When regulators are appointed, Besely and
Coate theorize regulatory policy becomes bundled (and
confused) with other issues the appointing politicians over-
see. However, as voters have only one vote and regulatory
issues are not always salient for most voters, there are
incentives for the appointed regulator to respond to inter-
est group rather than voter interests. In contrast, it seems
obvious that if regulators are elected, their stance on regu-
lation is the only important issue so that the electoral
incentive is to run a pro-voter or pro-consumer candidate.

A majority of the empirical literature that has investi-
gated differences in regulatory outcomes as a function of
the selection mechanism of the regulator is consistent with
Besley and Coate’s hypothesis that elected commissioners
will be more pro-consumer. Besley and Coate themselves
examine a panel of energy prices at the state level and find
evidence of elected commissioners being associated with
lower prices. Smart (1994) finds that telephone rates from
the 1980s were significantly lower in states that elected their
public utility commissioners. Finally, Formby et al., 1995
find the bond ratings of electric utilities are significantly
lower for firms headquartered in states with elected public
utility commissioners consistent with regulators reducing
profit margins in the favor of consumers. Interestingly,
our result regarding differences the selection mechanism
has on the regulated price of insurance differ from
Besley and Coate hypothesis. We attribute our result to
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Fig. 1. Personal Automobile Unit Price Ratio All Coverages by Regulatory Regime: 1985–2003. Figure displays the unit price ratio for regulated versus
unregulated states over the time period 1985–2003. The unit price ratio is defined as direct premiums earned divided by direct loss and loss adjustment
expenses incurred plus policyholder dividends paid. Appendix A provides a listing of the regulated and unregulated states. We include both liability and
property damage premiums and losses. Source: National Association of Insurance Commissioners.
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an important difference in the institution structure of pub-
lic utility commissions versus state insurance departments.
We discuss this further below.

We have two strands of the literature we use in conjunc-
tion with the traditional regulated/non-regulated market
distinction that may help us determine the effect of regula-
tion state on auto insurance markets. By controlling for
pre- and post-agency employment, we may be able to con-
trol for revolving doors. In addition, by controlling for the
election of the regulator we may also be able to improve
our understanding of how the incentives influence automo-
bile insurance regulation. We discuss this more thoroughly
in the next section.

3. Data and hypothesis development

We investigated a number of variables hypothesized to
explain differences in the price of automobile insurance
across state markets. We obtained biographical data on
insurance regulators, a set of economic and state specific
market structure variables, state specific regulatory vari-
ables, and a state specific regulatory selection variable. In
this section we describe our data sources and the hypothe-
sis that we will test.

The primary source of the regulator biographical detail
came from the National Conference of Insurance Legisla-
tors Insurance Legislative Fact Book and Almanac. This is
an annual publication we were able to obtain from 1985–
2004. We supplemented missing information from searches
in Lexis-Nexis, Factiva (a Reuters/Dow Jones news ser-
vice), and the internet. As a result we obtained information
on all 254 insurance commissioners in office from 1985 to
2002. In our analysis we eliminate 10 regulators who were
in office for only a short period of time as acting commis-
sioners. And further, we were not able to identify the post-
employment activities for 23 others. Thus, we have com-
plete information on 221 regulators.

We classify the prior career choices of the insurance
commissioners into the following categories. We define a
career insurance bureaucrat as one who spent a majority
of his or her career in the department of insurance; career

bureaucrats (non-insurance) are officials who had signifi-
cant state civil service careers outside of the insurance com-
mission; a career politician category represents those who
had elected political positions prior to becoming insurance
commissioner; the category private insurance sector
employee is for those who worked predominantly in the
insurance industry; private sector other is for those who
had jobs in industries other than insurance4; and, finally,
the category mixture contains those who had careers in
both industry and government prior to being insurance
commissioner.

In addition to their prior employment history, we
searched local newspapers, industry trade press, and the
internet to identify the subsequent employment of insur-
ance commissioners when they left office. The first cate-
gory, return to insurance department, is for those who
return to the agency (usually as a senior deputy commis-
sioner). A number (almost 3%) of the commissioners were
deputies who took acting positions which lasted more than
six months and then later returned to the insurance com-
mission. A second category of post-agency employment is
for those who sought (successfully or unsuccessfully) higher

office. A third category is for those who were subsequently
employed in the private sector in the insurance industry

while those that go to some other industry are classified
as private sector – other industry.5 We also created a cate-
gory for those who were indicted, jailed, or resigned due

to ethical charges. Finally, we have miscellaneous catego-
ries for those died, retired, or who were currently serving

as insurance commissioner during the final year of our
study (2002).

In addition to pre and post-agency employment, we also
have data on the selection method (elected v. appointed),
the type of price regulation used in the state (e.g., prior
approval), length of tenure in office, whether the regulator
is a self-described consumer advocate, a lawyer, college
graduate (both undergraduate and graduate school), and
the gender of the regulator.

We use the NAIC’s annual statement dataset for years
1985–2002 to obtain information about the state automo-
bile insurance markets. The state page provides detail on
total premiums collected, losses and loss adjustment
expenses incurred, and policyholder dividend paid. We
use these variables to create the dependent variable for
our analysis – the unit price of insurance (otherwise known
as the premium ratio). Unit prices for a given state are cal-
culated as the total state premiums earned divided by the
sum of total state direct losses and loss adjustment
expenses plus policyholder dividend paid of private passen-
ger auto insurance.

In addition to the premium and loss information used to
construct the dependent variable, we also obtained infor-
mation about the percent of losses incurred in no-fault pri-
vate passenger and the percent of losses incurred in auto
liability lines relative to all automobile lines of insurance
(liability plus property). We used AIPSO Facts (various
years) to gather information regarding the size of the states’
residual markets in terms of premiums written, the number
of cars years insured and the number of car years in the
residual market. From these data we were able to calculate
the average loss per car-year and the average premium per
car-year as well as the percent of drivers who were unable
to obtain insurance in the voluntary insurance market but
instead were insured in the residual market.

4 For our empirical analysis we merged some of our categories to
conserve degrees of freedom. Thus, we treat career insurance bureaucrat
and non-insurance career bureaucrats as a single category we call career
bureaucrats for our subsequent empirical analysis.

5 Again, we collapse the private sector post-employment categories into
one called post private sector.
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We obtained an index reflecting on the political ideology
of the state commonly employed in the political science lit-
erature from Berry et al. (1998). This index identifies the
ideological position of each state’s Senator and Member
of Congress using ratings from various interest groups such
as the ACLU and the ADA. Berry et al. then estimate the
citizen ideology for each Congressional and Senate district
using the incumbent’s score, the estimated score for a chal-
lenger, and election results that are assumed to reflect the
ideological divisions in the electorate. These scores are then
used to create an unweighted average for the state as a
whole.6 We use this ideology variable as a control for the
political environment of the state. Similarly, we use as con-
trols data from the Bureau of the Census on poverty rates,
miles driven in urban areas, population density, and real
per capita income. Finally, we obtained the percent of
the direct writers premium by state from the Best’s Execu-
tive Data Service and the A.M. Best Key Rating Guide. Pre-
vious research (Berger et al., 1997) suggests that insurers
that employ exclusive distribution agency systems are
lower cost providers and therefore their relative market
share will influence statewide pricing.

The unique aspect of this study is that we control for
possible career motivations by the regulator and we specif-
ically test for the revolving door by examining the marginal
effects of the ex ante and ex post employment choices of the
regulators. We have two major hypothesis regarding how
regulators price insurance within the state. Our first major
hypothesis is that prior approval regulation should influ-
ence prices negatively. While previous studies (e.g. Har-
rington (2002)) have not found a persistent econometric
relationship between regulatory stringency and prices, we
propose this as the testable null hypothesis. In addition,
following Besley and Coate (2003), we assert the elective
selection mechanism should have the testable hypothesis
of reducing prices within a state as the insurance commis-
sioner election should be focused on relatively salient issues
for the insurance consumer/voter.

Our hypotheses about the effect of pre and post-agency
employment are not necessarily determinable without guid-
ance from theory. However, if we assume the revolving
door imposes net costs on society, we can develop a set
of hypothesis consistent with this conjecture. In terms of
pre-commissioner employment, one would expect that
commissioners coming from the private sector would have
higher prices if one believes that an open and revolving
door would induce the industry to capture the commission.
For those who currently work in the commission and are
appointed commissioner, the presence of the revolving
door would induce them to be favorable to the industry
in their pricing decisions. However, as Che discusses, the
industry can employ a former regulator for two reasons:

technical competence or the ability to influence the regula-
tory agency in the future.

A career politician arguably has no interest in seeking
employment with the insurance industry since presumably
he desires higher office. In this case the insurance commis-
sioner will use his pricing power to maximize his expected
post-regulatory chances with the voters. However, because
a subsequent election will have bundled electoral issues it is
not clear how important or salient the service on the insur-
ance commission will be to the voters. If this is the case, a
lenient regulator may be able to extract future political sup-
port from the industry. Thus, the expected sign on the coef-
ficient for political agents is not determinable.

Someone with a mixed background (with careers in both
government and the private sector) has an ambiguous effect
on regulatory pricing in the state. To the extent that a per-
son has some technical experience in any industry, he or
she is likely to be appointed as insurance commissioner
for skills or connections unrelated to insurance. The regu-
lator could be selected either because of a connection to the
governor or management ability, or both. To the extent
these are valuable qualities to the insurance industry, or
to any other industry, there may be a revolving door. How-
ever, it is not clear if these attributes benefit the insurance
industry specifically and thus, the sign of the expected rela-
tionship is also indeterminate.

If Che is correct that regulators either who have techni-
cal skills or who are able to learn on the job are more valu-
able to the industry, then we should see that all regulators
have some positive likelihood of being employed in the
industry after they leave their position as a regulator. This
is supported by the data as over half of the commissioners
in our sample who left office by 2002 took positions in the
insurance industry. This percentage of industry employ-
ment is consistent with other regulated industries (see e.g.
Eckert, 1981; Spiller, 1990). However, people seeking
higher office are likely to have slightly different interests
and, again, how this future career path influences current
regulatory behavior probably depends upon how salient
insurance issues are for the next campaign. Thus, it is not
clear how those that are seeking future office would regu-
late prices. In contrast, those who return to the commission
or to other state positions after serving as commissioner
show a preference for public service rather than for work-
ing with the industry. Those that return to the commission
are likely to be free from temptation to ingratiate them-
selves with the industry.7 Thus, they are hypothesized to
have no effect on insurance prices. Finally, we aggregate
the other categories together of those who died, were miss-
ing, or were indicted.

We also have an indicator for whether the person is a
self-declared consumer advocate. We classify someone as
an advocate when something in the person’s background,

6 This index can be obtained at http://webapp.icpsr.umich.edu/cocoon/
ICPSR-STUDY/01208.xml.

7 Alternatively, using Che’s signaling notion, these regulators may have
revealed their type and have no value to their industry, so the next best
position they can obtain is a demotion.

M.F. Grace, R.D. Phillips / Journal of Banking & Finance 32 (2008) 116–133 121



Author's personal copy

such as previous employment or personal statements in the
press, caused us to conclude the person viewed themselves
as consumer advocates. This is a conservative measure as
we did not infer this status without specific evidence.8 We
expect that consumer advocates would have the effect of
lowering prices in the state.

Table 1 shows descriptive statistics concerning the regu-
lators in the sample separated by the type of regulation. We
find there are more elected commissioners in the regulated
sample. The results also suggest regulated states’ commis-
sioners tend to serve longer (by about six months), are
more likely to have a self-proclaimed consumer advocate,
and are more likely to have lawyers serving as regulators.
Regulated states are less likely to have career bureaucrats
(from either the insurance commission or other state agen-
cies) but are more likely to have politicians serving as a reg-
ulator. Regulated states are more likely to have
commissioners who come from some private industry other
than insurance. Finally, the last panel of the table shows
that where regulators end up after their tenure does not
seem to differ (in an univariate sense) on whether the state
is regulated or not.

Table 2 shows a transition matrix from the prior-posi-
tion (the job or career held prior to becoming a regulator)
to the post-agency position which represents the job or
career path of the regulator after separation from the insur-
ance commission. As mentioned previously, a large plural-
ity (105 of the 206 commissioners who left office by 2002)
go to the insurance industry after serving as the insurance
commissioner which is suggestive of a revolving door.
Another 14% go to the non-insurance private sector, and
a further 14% take lateral moves into state government.
The remaining sought higher office (8%) retired (6%),
returned to a position in the insurance department (4%),
or left office under a legal or ethical cloud (3%). Only
one commissioner died before taking a new position.9,10

It is interesting to note in Table 2 that a only a slight
majority (57%) of the regulators that chose to enter the
insurance industry had experience in the private sector
prior to the tenure as commissioner. The remaining com-
missioners who went to the insurance industry had only
public sector prior work experience. Thus, not only is
employment by the insurance industry the most popular
post-employment choice for regulators, it also appears to
be an equally attractive choice regardless of the commis-
sioner’s prior work experience. This is not the case for all
post-employment choices. For example, of the nine cases
where the commissioner remained in the state insurance
department after leaving their position as commissioner,
almost all of them (78%) worked exclusively in the insur-
ance department prior to their time as insurance
commissioner.

Table 1
Summary statistics: background and careers of state insurance regulators
over the years 1985–2002

Variable Regulated
(%)

Competitive
(%)

T-test
lreg = lcomp

Characteristics and background

Indicator = 1 if commissioner is
elected

22.52 6.36 3.51***

Tenure in office (years) 4.64 3.95 1.46*

Consumer advocate 3.60 0.91 1.36*

College graduate 90.99 90.91 0.02
Graduate from law school 49.55 38.18 1.71**

Degree from graduate school 20.72 28.18 1.29*

Male 74.77 78.18 0.60

Career prior to tenure as insurance commissioner

Career insurance bureaucrat 18.92 18.18 0.14
Career bureaucrat not just

insurance
15.32 24.55 1.73**

Career politician 13.51 7.27 1.53*

Private sector insurance industry 17.12 16.36 0.15
Private sector not exclusively

insurance
12.61 6.36 1.60*

Mixture gov’t and private sector 22.52 27.27 0.82

Employment after tenure as insurance commissioner

Returned to insurance
department

2.70 5.45 1.04

Seek higher office 8.11 6.36 0.50
Private sector insurance 45.05 50.00 0.74
Private sector other than

insurance
9.91 15.45 1.24

Indicted, jailed or resign amid
ethical charges

3.60 1.82 0.82

Died 0.90 0.00 1.00
Retired 5.41 6.36 0.30
Still in office in 2002 11.71 1.82 2.99***

Table compares the prior and post-employment choices of insurance
commissioners by the regulatory regime of the state. We identify com-
missioners as coming from either regulated or unregulated states based
upon the law in place during the last year of the commissioner’s tenure.
We include all insurance commissioners that were in office over the time
period 1985–2002. The total number of insurance commissioners over this
period was 254 of which 10 were eliminated because they were appointed
as short term acting commissioners and 23 we were unable to identify their
employment choice after leaving office. There are 110 regulator observa-
tions from competitive states and 111 regulator observations from regu-
lated states. ***, **, * denotes statistical significance at the 1%, 5% and 10%
levels, respectively.

8 In fact, we only have 4 in our dataset. Two of them, Robert Hunter
and Jay Angoff are nationally-known consumer advocates in insurance
and were also known to be so prior to their service as insurance
commissioners. For the others we have affirmative quotes from interviews
in which they describe themselves as consumer advocates.

9 We have evidence that some have died subsequent to a post-agency
career. For example, the former insurance commissioner of New York
became the director of the New York/New Jersey Port Authority and was
killed in the WTC attack on 9/11. He is not classified as deceased, but as
taking a ‘‘lateral’’ position in government.
10 In results not reported here, we also created transitional tables for

regulators in prior approval states versus competitive market states. The
tables are almost identical and there are no discernable differences in either
the ex ante labor market choices of regulators or their ex post career
decisions following their tenure relative to the results shown in Table 2.
These tables are available from the authors upon request.
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4. Estimation methodology

As discussed above, we seek to determine if the profes-
sional background or if the post-agency employment pros-
pects of the insurance commissioner provide incentives for
the regulator to either favor or oppose the insurance indus-
try. Our empirical strategy is to analyze the effects of regu-
lation on the price of personal automobile insurance by
estimating regressions where the dependent variable is the
unit price of insurance and the independent variables, in
addition to controlling for various economic and market
structure effects, include the background of the regulator
in office (prior job experience), the regulator’s selection
mechanism (appointed/elected), and the regulator’s fore-
ground (where the regulator is employed following their
tenure). We are able to isolate the private incentives of
the commissioners in regulated regimes since approxi-
mately half of the states during our sample period operate
largely free of regulatory interference (competitive market
states) while the insurance regulator has a mandate to over-
see and approve the price of insurance in the remaining
states (regulated states). Thus, we are able to specifically
analyze the effect of pre and post-agency employment in
regulated states as the competitive states serve as the
benchmark.

The basic specification of the model we estimate is as
follows:

pit ¼ bm0Xm
it þ cPAit þ br0PAitX

r
it þ gi þ mt þ eit; ð1Þ

where pit is the unit price of automobile insurance in state i

in year t, Xm
it is the vector of explanatory variables control-

ling for economic and market structure effects in state i in
year t hypothesized to influence unit prices independent of
the regulatory environment in the state, Xr

it is vector of
indicator variables controlling for the professional back-
ground, the prior and post-employment choices of the

insurance regulators and the manner by which the regula-
tor attained the position in state i in year t, PAit is the indi-
cator variable equal to one if state i has a prior approval
law in year t and zero otherwise, c is the estimated effect
of prior approval rate regulation, bm is the vector of esti-
mated coefficients for the market structure and economic
environment in state i for year t, br is the vector of esti-
mated coefficients for the regulator profile variables in reg-
ulated state i for year t, gi is the state specific error term for
state i, mt is the year specific error term for year t and eit is
the random error term for state i in year t.

There are two econometric problems we consider in
order to estimate Eq. (1) correctly. First, the theoretical
possibility exists the decision for a state to adopt rate reg-
ulation is jointly determined with the unit price of insur-
ance.11 Under this circumstance, the dummy variable
PAit cannot be treated as exogenous and failure to control
for the endogeneity could lead to biased coefficient esti-
mates for c and br. Likewise, it is reasonable to presume
the regulator’s post-employment choice is also jointly
determined with the decisions the regulator makes while
commissioner. For example, a regulator’s future employ-
ment prospects with the industry may rise if he chooses
to either regulate insurance prices less aggressively or pos-
sibly allow prices to exceed what would otherwise be the
competitive market outcome in the state. An avowed con-
sumer advocate may garner increased stature with certain
interest groups if she uses her position to more aggressively
regulate insurance prices.

Table 2
Employment choice following tenure as insurance commissioner

Career prior to being
insurance
commissioner

Num Insurance
department

Lateral
move in
state gov’t

Seek
higher
office

Private
sector
insurance

Private sector
other than
insurance

Indicted or
resigned amid
ethical charges

Died Retired Still in
office in
2002

Career insurance
bureaucrat

41 7 5 0 15 3 1 0 4 6

Career bureaucrat not
just insurance

44 1 9 1 23 7 1 0 0 2

Career politician 23 0 3 8 7 1 0 0 2 2
Private sector

insurance industry
37 0 0 0 23 5 1 0 5 3

Private sector not
exclusively
insurance

21 0 3 1 9 5 2 0 1 0

Mixture gov’t and
private sector

55 1 8 6 28 7 1 1 1 2

Totals 221 9 28 16 105 28 6 1 13 15

Table describes the first employment choices of insurance commissioners immediately after leaving office. We include all insurance commissioners that
were in office over the time period 1985–2002. The total number of insurance commissioners over this period was 254 of which 10 were eliminated because
they were appointed as short term acting commissioners and 23 we were unable to identify their employment choice after leaving office.

11 The two papers that have explicitly tested for the endogeneity of rating
regime in automobile insurance provide mixed results. Using a panel data
approach, Cummins et al. (2001) report evidence consistent with the
hypothesis that states self-select into a particular regulatory regime.
Harrington (2002), on the other hand, uses a time-varying coefficients
approach and is unable to reject the null hypothesis of exogeneity.
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To control for these two possible sources of endogene-
ity, we estimate a selection adjusted version of Eq. (1) using
a variant of Heckman’s (1978) two-step estimation method.
Specifically, we consider the following two selection
equations:12

PA�it ¼ h0Ait þ uit; ð2Þ

p�ixy ¼ log
pixy

pix0

� �
¼
X

y

a0yBix þ xixy ; ð3Þ

where PA�i is the unobserved sentiment for rate regulation
in state i in year t, p�ixy is the unobserved log-odds that reg-
ulator x in state i chooses employment choice y following
her tenure as insurance commissioner, Ait is the vector of
exogenous variables hypothesized to be related to the like-
lihood state i is a regulated state, Bix is the vector of exog-
enous variables hypothesized to be related to the
employment choices of regulator x in state i following his
tenure as insurance commissioner, h, ay is the estimated
coefficient vector for each employment choice y, uit is the
error term from the regulation selection equation and xixy

is the error term from the post-employment choice selec-
tion equation.

Using the results of Heckman (1978) and of Lee (1983),
and as long as we make the assumption that the error terms
from the selection equations are independent of one
another, i.e., the Cov(uit,xixy) = 0, than it can be shown
that the selectivity bias in Eq. (1) can be corrected by
including inverse mills ratios calculated using the results
of estimating the two selection equations. To see this, first
define

kr
it ¼

/ðh0AitÞ
Uðh0AitÞ

and kc
it ¼

�/ðh0AitÞ
1� Uðh0AitÞ

; ð4Þ

where kr
it and kc

it are inverse mills ratio for regulated and
unregulated states, respectively, /(Æ) and r(Æ) are probabil-
ity and cumulative normal distribution functions, respec-
tively, and h is the vector of estimated coefficients from a
probit regression where the prior approval rate regulation
dummy is the dependent variable.

Similarly, we need inverse mills terms for each post-
employment choice. To calculate the mills ratios for post-
employment choice, first define Pixy to be the probability
that regulator x from state i chooses the yth post-employ-
ment choice. As shown in McFadden (1974),
P ixy ¼ expða0yBixÞ=

P5
a¼1 expða0aBixÞ where aa is the vector

of coefficients for post-employment choice a obtained from
a multinomial logit regression of Eq. (3) estimated using
maximum likelihood estimation.13 In our empirical work
we consider five possible post-employment choices for reg-
ulators: (1) officials who make a lateral move back into
public service; (2) officials who seek and possibly obtain

higher political office; (3) officials who enter private indus-
try in insurance; (4) officials that enter private industry in
some industry other than insurance; and (5) commissioners
who retire after leaving office. Consistent with the previous
literature, we exclude from our analysis regulators who
were either still in office at the end of our sample period
(2002) or those who died or were indicted while in office.
We eliminate these observations as these regulators did
not make voluntary post-tenure career choices (i.e. death
or indictment). The reference group for this study is regu-
lators that retire after leaving office.

Once we have the estimated probabilities we then con-
struct inverse mills ratios for each post-employment choice
y using the method suggested by Lee (1983) as follows:

kixy ¼
/½U�1ðP ixyÞ�

P ixy
for y ¼ 1; 2; 3; 4; 5: ð5Þ

We can now make the necessary adjustments needed to
estimate Eq. (1) consistently. In particular, when the error
terms of the two selection equations are independent,
Maddala (1983, p. 279–282), demonstrates the expected
value of the error term from the unit price regression, eit

conditional upon any particular regulatory regime s = r

or c (i.e., the prior approval indicator PAi = 1 or 0) and
any post-employments employment choice by a regulator,
call it choice y = a, will equal14

Eðeijs; y ¼ aÞ ¼ �Covðei; uijsÞks
i � Covðei;xixy jaÞkixa; ð6Þ

where s = r refers to a regulated state and s = c to an
unregulated state, respectively. Thus, we get consistent esti-
mates of the parameters in price regression by first estimat-
ing Eq. (2) by probit and Eq. (3) by multinomial logit and
then using the seven inverse mills terms as additional
regressors in Eq. (1).

The exogenous variables in the probit regression
includes the market structure variables discussed earlier
plus five additional instrumental variables to control for
various political factors we hypothesize are related to the
likelihood the state adopts rate regulation. We control
for the how liberal or conservative the average elected offi-
cial is in the state using the state government ideology
index developed by Berry et al. (1998). The index ranges
from 0 to 100 with higher scores associated with public offi-
cials favoring more liberal (i.e., interventionist) policies.
Thus, we expect a positive relationship between the likeli-
hood a state adopts rate regulation and how liberal the
state is measured to be using the ideology index. We also
include measures of how urbanized the state is by including
the population density (population per square mile) and
the percentage of vehicle highway miles traveled in urban
areas. We hypothesize more urbanized states are more
likely to adopt rate regulation consistent with the hypoth-
esis of urban drivers seeking subsidies from rural drivers
enforced through a prior approval regulatory system12 Time subscripts have been suppressed to simplify the exposition.

13 Note, in order to get unique estimates for ay, the probabilities are
calculated relative to a reference group which allows the corresponding
coefficient vector to be set equal to zero. 14 We suppress the subscript t in Eq. (6) to facilitate the discussion.
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(Smith and Wright, 1992; Tennsyon et al., 2002). We
hypothesize the percentage of a state’s private sector labor
force employed by the insurance industry will be negatively
related to the likelihood the state adopts rate regulation
consistent with the hypothesis the insurance industry, all
else equal, prefers to operate in markets free from regula-
tory interference in pricing. Finally, we include two
variables to control for demand differences for rate regula-
tion related to income: real state per capita income and the
percent of the population below the poverty line.

We estimate the post-employment choice of the regula-
tors multinomial logit using observations of the regulator
during their final year in office. The exogenous variables
include the vector of prior professional experience indica-
tor variables as well as several additional instruments.
We include two indicator variables to control for the
educational background of the commissioner: the first
equals one if the commissioner has a law degree and the
second equals one if the commissioner has a Master’s or
Ph.D. degree. Finally, we include a dummy variable set
equal to one if the commissioner is a male.

We include two variables designed to control for the rel-
ative size of the insurance market in the state. The first
instrument equals the percent of gross state product coming
from the insurance industry. We include this variable as we
hypothesize it will be more difficult for insurance regulators
to make non-benevolent choices during their time in office
given the importance of the industry for the local state econ-
omy. The second size variable equals the percent of the
state’s insurance gross state product relative to the sum of
the insurance component of gross state product across all
states. We include this variable to control for the extent of
the interactions the commissioner is likely to have with
industry representative during their time in office.

To control for the salience of the cost of automobile
insurance among the voters of the state, we include the
average losses per vehicle in the state relative to the average
losses per vehicle nationwide. Finally, we include a variable
designed to measure how well the automobile insurance
market in the state performed during the commissioner’s
final two years in office relative to the nationwide market
equal to the percentage of drivers in the state that received
insurance in the involuntary market minus that same per-
centage calculated at the national level. We lag this variable
one year to avoid simultaneity bias. We do not have a
strong prior regarding the expected sign on the relative size
of the involuntary market variable.

In summary, we estimate Eqs. (1) and (2) using data on
all 50 states for all years 1985–2002 (we exclude the District
of Columbia). We eliminate observations where we were
unable to locate the prior or post-employment choices of
the regulators in office and those where the regulator did
not make a post-employment choice either because she is
still in office or because she died or was indicted while in
office. Our final data set includes 708 state/year observa-
tions (out of a possible 19 · 50 = 950 observations). In
our most fully specified model, we estimate Eq. (1) via

weighted least squares including two inverse mills terms
to control for the potential endogeneity of the regulatory
regmie and five inverse mills term to control for the poten-
tial endogeneity of the regulator’s post-employment choice.
We also include dummy variables to control for both unob-
served state and year fixed effects. We weight the regression
by the square root of the number of written car years in the
state to control for heteroskadaticity related to the size of
the market (larger states should have less variability in
the unit price ratio across time due to the law of large num-
bers). Eq. (2) was estimated using a probit regression where
we include year fixed effects only as few states switch regu-
latory regimes over the sample period. Finally, Eq. (3) was
estimated by multinomial logit using data on all insurance
regulators during their final year in office (note – we lose
some regulators that were reported in Table 2 because of
the lagged independent variables used to estimate Eq. (3)).

5. Regression results

Table 3 shows the summary statistics of our political and
economic variables for regulated (prior approval) and
unregulated states. It also shows the statistical test for dif-
ferences in means. On average the premium ratio for regu-
lated states (1.191) is similar to the ratio in unregulated
states (1.194), but the average loss per car and the average
premium per car are significantly higher in regulated states
than unregulated states. Regulated states have a higher per-
centage of car years in the residual market, but fewer cars
covered. Further, regulated states have a higher percentage
of liability losses, but a lower percentage of premiums writ-
ten by direct writers. Regulated states are more likely to
have an elected commissioner, are likely to have more lib-
eral political ideologies, have a higher population density,
and have a higher percentage of miles driven in urban areas.

Although the primary reason we estimate the reduced
form multinomial regression is to control for possible end-
ogeneity between insurance prices and the post-employ-
ment choices of regulators, the results, shown in Table 4,
are none-the-less interesting. For example, the marginal
effects portion of the table suggests the prior professional
and educational background of the regulator is predictive
of the employment choice they will make upon separation.
For example, we find a large and significant negative ten-
dency for commissioners to make a lateral move into gov-
ernment if they came from the private sector before their
time as commissioner. Likewise, we find a negative ten-
dency for insurance regulators to enter the private sector
if they spent any significant amount of time as a legislator
at either the state or national level prior to acquiring the
job of insurance commissioner. Finally, we find a positive
relationship between people with law degrees and the
choice to enter the insurance industry after leaving office,
the opposite effect of legal education on the incentive to
make lateral moves into government, and a positive rela-
tionship for commissioners to enter private industry who
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come from states with large insurance markets (relative to
the national market).

The unit price ratio regression results for all states and
all years are shown in Table 5. In each regression we
included both year and state fixed effects but, to conserve
space, we do not report the statistics in the table. The col-
umn labeled ‘‘Model 1’’ reports results where we treat the
choice of regulatory regime as exogenous and where we
ignore the professional experience and post-agency
employment choices of the regulators. Thus, Model 1 is
comparable to the majority of the previous literature which
investigates the effect of rate regulation on insurance mar-
kets (e.g., Harrington, 2002). In the column labeled
‘‘Model 2’’ we report results where we include information
on the regulator’s background and future employment
choices but where we still do not attempt to control for
any potential selection biases. In Models 3 and 4 we include
the inverse mills terms to control for the possibility the
choice of regulatory regime is endogenous or for potential
endogeneity between future employment choices and the
price of automobile insurance, respectively. Model 5 is
our most fully specified model as we include both sets of
inverse mills terms.

The first conclusion we make relates to the issue of selec-
tivity bias from either the joint determination of rate regu-
lation and insurance prices or the joint determination of
post-agency employment choices by regulators and insur-
ance prices. From Table 5 we see the F-statistic on the test
that the inverse Mills ratio terms for regulated and unreg-
ulated states are jointly equal to zero is only 0.04 in Model

3 and 0.69 in Model 5. Neither test is statistically signifi-
cant. Thus, unlike the conclusion reached in Cummins
et al. (2001), and more similar to the conclusion reached
by Harrington (2002), our results suggest treating the prior
approval indicator as an exogenous variable leads to unbi-
ased results.

The story is different regarding the selectivity bias of the
future employment choices of regulators and the price of
automobile insurance. In this case we see that all of the
employment choice inverse Mills ratio terms are individu-
ally statistically significant and the F-statistic testing the
hypothesis that all five terms are jointly equal to zero is
rejected at the 1% confidence level. Thus, we have strong
evidence the price of insurance and the future career
choices of regulators are determined jointly. This result
provides evidence that the private incentives of the regula-
tors impact the decisions they make while serving out their
term in office. It also suggests that a potentially significant
bias exists in the types of models which have generally been
employed to examine the effects of regulation on state auto
insurance markets.15

Turning now to the regression results we see little evi-
dence rejecting the null hypothesis that price regulation,

Table 3
Summary statistics regulated vs. unregulated states: 1985–2002

Variable Regulated states Competitive states T-test
lreg = lcompMean Std. dev. Min Max Mean Std. dev. Min Max

Unit price ratio 1.191 0.062 0.863 1.346 1.194 0.065 0.937 1.648 0.462
Ave. loss per car year ($2004) $688.12 $188.24 $343.76 $1352.31 $607.41 $148.28 $347.05 $1073.36 6.317***

Ave. prem per car year ($2004) $816.97 $215.85 $429.56 $1575.53 $721.29 $164.83 $438.75 $1243.13 6.605***

Percent car years in residual market 6.12% 12.27% 0.00% 72.73% 0.83% 2.19% 0.00% 29.30% 7.880***

Total written car years (000’s) 2767 2475 240 9653 3440 3465 285 20,236 2.984***

Percent liability losses incurred in no-fault 8.86% 9.00% �4.66% 37.64% 8.33% 14.27% �0.41% 68.43% 0.597
Percent losses incurred in liability coverages 71.39% 7.56% 46.10% 87.64% 69.04% 5.85% 50.43% 82.27% 4.629***

Percent premiums by direct writers 62.10% 12.86% 20.66% 83.25% 63.93% 12.30% 26.98% 83.26% 1.936*

Percent private sector employees in ins. ind. 1.89% 0.58% 0.68% 4.77% 1.87% 0.65% 0.89% 4.66% 0.495
Percent state GDP from insurance 2.40% 1.26% 0.67% 9.76% 2.37% 1.38% 0.52% 10.04% 0.346
Percent of national insurance GDP from state 2.02% 2.28% 0.10% 12.48% 2.45% 2.79% 0.05% 12.53% 2.216**
Indicator = 1 if commissioner is elected 0.293 0.456 0.000 1.000 0.105 0.307 0.000 1.000 6.410***

Liberal ideology index 54.064 24.087 0.000 97.917 45.466 25.142 0.000 96.371 4.647***

Real per capita income ($2004) $28,688 $4553 $19,177 $42,152 $27,840 $4291 $19,818 $45,585 2.549**

Population density 256.78 313.98 0.96 1148.53 120.74 141.51 4.68 700.38 7.368***

Percent miles driven in urban areas 56.04% 17.06% 24.44% 87.57% 50.05% 15.92% 21.43% 80.95% 4.821***

Poverty rate 12.33% 3.90% 3.70% 25.50% 12.14% 3.09% 2.90% 22.90% 0.726

Table displays summary statistics of the political, economic, and other characteristics of the personal automobile insurance market in states with price
regulation versus states that allow the competitive market forces to determine prices. The unit price ratio is defined as direct premiums earned in the state
divided by the sum of direct losses incurred, direct loss adjustment expenses, and policyholder dividends paid. The lines of insurance included are personal
automobile liability, no-fault automobile liability, and personal automobile physical damage. We exclude all state-year observations without complete
data or those observations where the insurance regulator did not make a post-tenure career choice either because the regulator was still in office in 2002 or
because the regulator died or was indicted while in office.
Note: There are 363 unregulated and 345 regulated state-year observations. ***, **, * denotes statistical significance at the 1%, 5% and 10% levels,
respectively.

15 The set of excluded instruments used in the first-stage multinomial
logistic regression meet the overidentifying restrictions for Model 4. A
Hausman test failed to reject the null hypothesis of exogeneity of the
excluded instruments for Model 4. The test statistic 1.17 distributed
F(9,624) has a p-value greater than 30%. The results of the Hausman test
for Model 5 provide similar results.
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by itself, has a significant impact on the price of insurance
in regulated states relative to competitive market outcomes.
Consider, in Model 1 when we do not include the regulator
variables, the estimated coefficient on the prior approval
rate regulation indicator variable was only 0.017 suggesting
prior approval state had slightly higher insurance prices
over our sample period. Although marginally significant,
the economic significance of the result is fairly small and
is therefore consistent with the prior literature which, on
average, finds very little impact of rate regulation on the
resulting price of insurance.

The conclusion of little average overall impact of rate
regulation on insurance prices is strengthened after we con-

trol for the backgrounds and future employment choices of
the regulators. In all models where we include the prior and
post-professional experience of the regulators, the esti-
mated coefficient on the prior approval indicator variable
is never statistically different than zero. Of all models
shown in Table 5, our preferred specification is Model 4
where we treat the regulatory regime exogenously but con-
trol for the self-selection bias regarding the ex post employ-
ment choices of the regulators. Focusing on Model 4, the
estimated coefficient on the prior approval rate regulation
dummy variable is 0.008 and not statistically different than
zero providing further evidence that rate regulation had
little impact on average insurance prices over our time

Table 4
Multinomial regression results of post-employment choice: 1985–2002

Lateral move
into gov’t

Seek higher
political office

Private sector –
insurance

Private sector –
not insurance

Panel A: regression results variable/post-employment choice

Intercept �1.661 �4.019 0.298 �2.180
(2.051) (2.948) (1.838) (2.072)

Graduate from law school 0.854 3.090*** 1.909** 0.935
(0.958) (1.188) (0.881) (0.973)

Degree from graduate school 1.298 2.478* 1.312 1.700
(1.204) (1.361) (1.136) (1.193)

Male 0.395 �0.708 0.536 0.335
(0.886) (1.026) (0.816) (0.928)

Mixture gov’t and private sector 0.329 3.058* 0.884 0.772
(1.255) (1.703) (1.221) (1.325)

Career politician �1.736 3.616** �1.212 �1.696
(1.229) (1.664) (1.151) (1.506)

Prior industry �3.466*** �0.421 �0.499 �0.325
(1.326) (1.731) (0.879) (0.985)

Percent state GDP from insurance �2.585 �91.258 �9.157 17.068
(40.319) (61.115) (33.983) (35.380)

Percent of national insurance GDP from state 9.113 �0.884 25.947 19.628
(26.537) (30.017) (25.226) (26.461)

Ave. size of the residual market final two years in office �7.756 �9.876 �1.755 �3.121
(6.508) (13.352) (4.874) (5.671)

Ave. loss per car in state to ave. loss per car in nation 2.680 2.861 0.412 1.482
(1.998) (2.374) (1.874) (2.043)

Log likelihood function value �174.190
Pseudo R-squared 19.06%

Panel B: marginal effects variable/post-employment choice

Graduate from law school �0.103* 0.038 0.218*** �0.086
Degree from graduate school �0.011 0.036 �0.036 0.052
Male �0.004 �0.036 0.072 �0.012
Mixture gov’t and private sector �0.072 0.098 0.016 �0.012
Career politician �0.125*** 0.622*** �0.390** �0.117**

Prior industry experience �0.257*** 0.007 0.151 0.062
Percent state GDP from insurance 0.501 �1.974 �2.104 3.332
Percent of national insurance GDP from state �1.784 �0.500 3.315* �0.161
Ave. size of the residual market final two years in office �0.732 �0.159 0.785 �0.019
Ave. loss per car in state to ave. loss per car in nation 0.265** 0.044 �0.345* 0.077

Table displays the results of a multinomial logistic regression of the regulator’s first employment choice following his tenure as insurance commissioner.
Panel A displays the regression results of the multinomial logistic model Prob(Employment Choicey)/Prob(Retired) = f(tenure, prior employment choice
variables, size of the insurance market, and performance of automobile insurance market variables). Panel B displays the marginal effects of the
explanatory variables on the probability the insurance commissioner chooses employment type y following his tenure as commissioner. The marginal
effects for the continuous variables shows the estimated increase in the probability the commissioner chooses employment choice y for a 1% increase in the
explanatory variable. The marginal effect for the categorical indicator variables shows the estimated increase in the probability the commissioner chooses
employment choice y when the indicator switches from 0 to 1. We include all observations except regulators who were still in office in 2002 or those who
died or resigned while in office. There are 164 observations.
***, **, * denotes statistical significance at the 1%, 5% and 10% levels, respectively. Standard errors are reported in parentheses.
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Table 5
Premium ratio regression results: 1985–2002

Price regulation treated as endogenous No No Yes No Yes
Post employment choice of regulator treated as endogenous No No No Yes Yes
Variable Model 1 Model 2 Model 3 Model 4 Model 5

Intercept 2.298*** 2.146*** 2.147*** 1.914 1.964
(0.438) (0.430) (0.432) (0.440) (0.442)

Percent liability losses incurred in no-fault coverage �0.578*** �0.598*** �0.597*** �0.581 �0.587
(0.070) (0.069) (0.069) (0.069) (0.070)

Percent losses incurred in liability coverages 0.839*** 0.853*** 0.854*** 0.870 0.872
(0.051) (0.051) (0.051) (0.051) (0.051)

Percent premiums by direct writers �0.195*** �0.153*** �0.151*** �0.182 �0.193
(0.042) (0.041) (0.042) (0.040) (0.040)

Ave. loss per car in state to ave. loss per car in nation �0.143*** �0.134*** �0.134*** �0.125 �0.122
(0.018) (0.017) (0.017) (0.018) (0.018)

Log(written car years) �0.100*** �0.091*** �0.092*** �0.072** �0.076**

(0.033) (0.032) (0.032) (0.033) (0.033)
Prior approval indicator 0.017* 0.001 0.004 0.008 0.004

(0.010) (0.017) (0.019) (0.022) (0.023)
Prior approval · consumer advocate �0.044*** �0.051*** �0.050*** �0.057*** �0.060***

(0.016) (0.016) (0.016) (0.016) (0.016)
Prior approval · elect 0.032 0.053** 0.052** 0.044** 0.050**

(0.022) (0.022) (0.023) (0.022) (0.023)
Prior approval · prior mix gov’t and private sector �0.005 �0.005 0.001 0.002

(0.008) (0.008) (0.008) (0.008)
Prior approval · prior politician 0.022** 0.023** 0.015 0.014

(0.009) (0.009) (0.009) (0.009)
Prior approval · prior insurance industry �0.013 �0.013 �0.009 �0.009

(0.009) (0.009) (0.009) (0.009)
Prior approval · private sector other industries �0.018* �0.018* �0.011 �0.011

(0.010) (0.010) (0.010) (0.010)
Prior approval · probability post lateral move to gov’t �0.005 �0.005 0.006 0.007

(0.015) (0.015) (0.022) (0.022)
Prior approval · probability post seek higher office 0.063*** 0.063*** 0.069*** 0.072***

(0.015) (0.015) (0.023) (0.024)
Prior approval · probability post private sector ins. 0.017 0.017 0.010 0.011

(0.013) (0.013) (0.020) (0.020)
Prior approval · post private sector other than ins. 0.008 0.008 0.005 0.005

(0.015) (0.015) (0.021) (0.021)
Regulated inverse mills ratio �0.002 0.011

(0.009) (0.008)
Unregulated inverse mills ratio �0.002 �0.003

(0.011) (0.009)
Post lateral move to gov’t inverse mills ratio �0.015*** �0.015***

(0.005) (0.005)
Post seek higher office inverse mills ratio �0.013** �0.014**

(0.006) (0.006)
Post private industry insurance inverse mills ratio �0.024*** �0.024***

(0.007) (0.007)
Post private industry other than ins. inverse mills ratio �0.011** �0.010**

(0.005) (0.005)
Other post-employment inverse mills ratio �0.006 �0.006

(0.007) (0.007)

R-squared 0.668 0.698 0.699 0.706 0.706

F-statistics for selectivity tests

bRegulated = bUnregulated IMR = 0 0.040 0.690
bPost bureaucrat IMR = bPost higher office IMR

= bPost insurance industry IMR = bPost other industry IMR = 0
3.230*** 3.310***

Estimated effect of prior approval regulation by regulator type

bPrior approval + bPrior approval · prior mixed public-private = 0 �0.004 �0.001 0.009 0.006
bPrior approval + bPrior approval · prior politic = 0 0.023 0.026* 0.023 0.018
bPrior approval + bPrior approval · prior insurance industry = 0 �0.012 �0.010 �0.001 �0.005
bPrior approval + bPrior approval · prior other industry = 0 �0.017 �0.014 �0.003 �0.007
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period. Thus, the legal authority for an insurance regulator
to oversee prices, in and of itself, does not appear to signif-
icantly impact insurance prices in regulated versus unregu-
lated states.

Although the overall impact of regulation appears to be
negligible, we do find evidence that the regulators’ post-reg-
ulatory employment aspirations had a large impact on the
price of insurance while they were in office. Perhaps the larg-
est effect we report is for commissioners who sought higher
office after they left the insurance department. As shown in
the lower panel of Table 5, the sum of the estimated coeffi-
cient on the prior approval indicator plus the coefficient on
the post-employment higher office in regulated states indica-
tor is 0.008 + 0.069 = 0.077. Thus, we estimate the unit price
of insurance in regulated states when the commissioner
sought higher elective office is approximately 6.5% higher
than what we would expect from a competitive state with
similar characteristics.16 The result is consistent with the
hypothesis insurance commissioners use their position to
gain favor with the industry, presumably, in return for polit-
ical support during future campaigns.

Avowed consumer advocates also have a large impact on
the price of automobile insurance although the effect is in
the opposite direction. The estimated coefficient on the con-
sumer advocate indicator is always negative and highly sig-
nificant. In addition, the coefficient of the prior approval
regulation indicator plus the coefficient on the consumer
advocate dummy variable is 0.008 � 0.057 = �0.049 which
is marginally significant at the 10% level. Thus, we find evi-
dence consistent with anecdotal stories that consumer advo-
cates take office and aggressively work to push down the
price of insurance – possibly below what would otherwise
be the competitive market outcome.

A result contrary to our expectations involves regulators
in price regulated states who obtain the position of insur-
ance commissioner via popular election as the coefficient
on the elected commissioner dummy variable is positive
and significant in Model 4. In addition, the total effect of
elected commissioners in price regulated states, obtained
by adding the coefficient on the elected dummy variable
and the prior approval regulation indicator (0.044 +
0.008 = 0.052), is still statistically different than zero
although only at the 10% level. This result is the opposite
of the negative relationship we expected based upon the
theoretical work of Besley and Coate (2003) and at odds
with the majority of the empirical research cited earlier in
this paper (Besley and Coate, 2003; Smart, 1994; Formby
et al., 1995).

One reason which might explain our result concerns an
important institutional difference between insurance regula-
tion versus public utility regulation. State public utility
commissions are composed of multiple commissioners and
the size of the board typically ranges from three to seven
commissioners. In contrast, the number of commissioners
who exercise authority over insurance rate regulation is gen-
erally one. This difference may be important as Formby
et al. hypothesize elected regulators will become more
pro-consumer as the size of the commission increases. They
develop this hypothesis by positing it becomes more difficult
for the industry to structure side payments and monitor
individual commissioner’s behavior on larger more complex
agencies.17 Thus, although firms in the industry still have a
direct incentive to influence the regulatory process, the

Table 5 (continued)

Price regulation treated as endogenous No No Yes No Yes
Post employment choice of regulator treated as endogenous No No No Yes Yes
Variable Model 1 Model 2 Model 3 Model 4 Model 5

bPrior approval + bPrior approval · post lateral move to gov’t = 0 �0.004 �0.001 0.014 0.012
bPrior approval + bPrior approval · post higher office = 0 0.064*** 0.066*** 0.077*** 0.076***

bPrior approval + bPrior approval · post private sector insurance = 0 0.018* 0.021 0.018* 0.015
bPrior approval + bPrior approval · post private sector other than ins. = 0 0.004 0.003 0.006 0.007
bPrior approval + bPrior approval · consumer advocate = 0 �0.050** �0.047* �0.049* �0.055**

bPrior approval + bPrior approval · elected commissioner = 0 0.054** 0.056** 0.052* 0.055*

Table displays premium ratio regression results where we treat the regulatory regime and/or the post-employment choices of the regulators as either being
determined exogenously or endogenously. We use Heckman’s two-stage estimation methodology to control for the potential endogeneity. The models are
estimated using weighted least squares where we control for heteroskadaticity related to the size of the state market using the square root of insured car
years. All models are estimated including state and year indicator variables to control for cross sectional and year specific fixed effects. Our sample includes
all state-year observations where we have complete data except we exclude observations where the regulator died or was indicted while in office or if the
regulator was still in office in 2002. There are 708 state-year observations.
***, **, * denotes statistical significance at the 1%, 5% and 10% levels, respectively. Standard errors are reported in parentheses.

16 We calculated the estimated percentage increase in price by taking the
estimated effect, 0.077, and dividing by the average premium ratio in
competitive states over this time period, 1.194 (shown in Table 3).

17 This same hypothesis can also be obtained using the theoretical work
of Laffont and Martimort (1999) who demonstrate that allocating
regulatory power to multiple regulators can be an effective mechanism
against regulatory capture. However, the rationale for the Laffont and
Martimort result is a bit different as the social benefit of multiple
regulators overseeing the activities of a regulated firm is the reduced
discretion that any one regulator has to use the private information they
learn through the regulator process.
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marginal cost of doing so increases as the size of the public
utility commission increases. Consistent with this hypothe-
sis, the authors report a negative and significant relation-
ship between the size of the public utility commission and
the likelihood the regulated utility has a lower bond rating.
This is consistent with regulators on larger boards favoring
consumers and reducing the firm’s profit margin.

Using similar reasoning, since insurance commissioners
have monopoly power over any private information they
learn through the regulatory process, it is quite possible
the marginal cost of influencing the insurance regulator
becomes low enough such that the industry is successful
capturing the attention of the regulator. Our results are
consistent with insurance commissioners feeling less con-
strained to show leniency to the industry in return for
future political support since no other state official is likely
to learn the true profitability of the industry. It is also inter-
esting to note that commissioners whose post-employment
aspirations are to seek higher political office overwhelm-
ingly are more likely to obtain the position of insurance
commissioner by popular election. Of the 164 observations
where we have data on the post industry choices of the reg-
ulator, 65% of regulators who sought higher office after
their tenure obtained the position of commissioner by elec-
tion. Of commissioners who did not seek higher political
office after leaving their post, only 8% of these commission-
ers obtained the position by election. Thus, the evidence
reported here is consistent with elected regulators approv-
ing rate filings that lead to higher prices than would be
expected in similarly structured states with competitive rat-
ing laws. This conclusion is strengthened when one also
considers the other important price effect we found in this
study is for regulators who subsequently sought higher
office. There exists a strong correlation between regulators
having prior experience in elections and whose post-agency
career aspirations are higher political office.

Regarding the revolving door between government and
the private sector, we do find evidence that the net effect
on prices is marginally higher in prior approval states
where the insurance commissioner migrates to the insur-
ance industry following his tenure in office but no evi-
dence of higher prices for regulators who choose some
other industry upon leaving office. Although marginally
statistically significant, economically the increase in prices
appears to be fairly small. Using the coefficients from
Model 4, we estimate the increase in price for commis-
sioners who later obtained positions in the insurance
industry to be 1.5%.18 Thus, we find some evidence con-
sistent with the hypothesis that regulators who pass
through the revolving door are more lenient during the
rate setting process. However, our result is more consis-

tent with Che’s prediction that regulators will continue
to aggressively regulate the industry while in office to
demonstrate qualifications the industry may find useful
once they step down.

The results of the economic and market structure vari-
ables are largely consistent with our prior expectations
and the previous literature. We find evidence that states
with more no-fault insurance have lower premium ratios
consistent with the hypothesis that no-fault claims are less
costly to administer and no-fault laws reduce the uncer-
tainty associated with the insurer’s loss potential and there-
fore require less capital to successfully underwrite. In a
similar way, states with a greater percentage of losses paid
in third party liability lines of insurance are estimated to
have higher unit price ratios consistent with the hypothesis
that liability claims are more risky, relative to physical
damage claims, and therefore require more capital to suc-
cessfully underwrite. The percentage of premiums written
by companies using exclusive agents is negatively related
to average prices consistent with the hypothesis direct writ-
ers have a cost advantage relative to companies that rely
upon independent agents to distribute their products.
Finally, consistent with Harrington (2002) we find the
hypothesized negative relationship between the size of the
average loss per vehicle and price ratios consistent with
there being fixed costs and/or marginal production
expenses that do not increase as quickly as expected claim
costs increase.

6. Conclusions

In this paper we are concerned with the effects of price
regulation on state auto insurance markets. The previous
literature suggests quite strongly that so-called prior
approval rate regulation is not systematically related to
auto insurance prices. Sometimes the relationship between
regulation and prices is positive, sometimes it is negative,
and depending on the models or the time period studied,
it may not be significant. In this paper we examine two
sources of selectivity which may bias the results. The first
has to do with the type of regulatory environment selected
(prior approval or competitive market) and the second has
to do with the incentives of the regulator to choose a reg-
ulatory style that enhances the possibility of post-agency
employment in the private sector, government service or
in higher office.

We were also interested in providing insight into the
potential of a revolving door between regulators and indus-
try. When regulators take positions with the regulated
industry it is often presumed that this is bad for consumers
because of the generally unstated assertion that the indus-
try is providing future employment as a payment for previ-
ous regulatory behavior. While the literature suggests that
there may be socially optimal reasons to allow post-agency
employment in the regulated industry, there is often a gen-
eral presumption by observers that permitting the revol-
ving door lowers social welfare.

18 The estimated percentage increase in price was calculated by adding
the estimated coefficient on the prior approval dummy variable together
with the post industry employment indicator, 0.008 + 0.010 = 0.018, and
dividing by the average premium ratio in competitive states over this time
period, 1.194 (shown in Table 5).
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Consistent with prior research, our results suggest that
prices are, on average, neither higher nor lower in prior
approval states versus states with competitive rating laws.
However, this paper presents evidence which suggests one
of the reasons prior researchers typically conclude regula-
tion has very little effect on prices is because the authors
failed to control for the career motivations of the insurance
commissioners themselves. Specifically, once we control for
the professional background of the insurance commission-
ers, we do find strong evidence that prices in regulated envi-
ronments can differ significantly from what we would
otherwise expect to see in a similarly situated state where
competition is the primary determinant of prices. For
example, we find some evidence that insurance commis-
sioners who describe themselves as avowed consumer
advocates are successful reducing the price of insurance
in favor of consumers in regulated states. In addition, we
find strong evidence the price of automobile insurance in
states with regulators who seek higher political office fol-
lowing their tenure as insurance commissioner is statisti-
cally and economically higher in regulated states relative
to states where competition is the primary determinant of
equilibrium prices. Likewise, prices are also significantly
higher in states with regulators who obtain the position
of insurance commissioner by popular election. Although
the statistical significance of the latter result is a bit weaker,
both results are consistent with insurance commissioners
who aspire for political careers using the private informa-
tion they learn through the regulatory process and allowing
the industry to price above marginal cost in return for past
and future political support.

We find similar evidence for regulators who migrate to
the insurance industry following separation although the
result is of much lower economic significance. Thus, we
find some evidence consistent with the hypothesis that
regulators who pass through the revolving door to indus-
try appear mildly lenient during the rate setting process
but not overly so. The result is consistent with Che’s
(1995) prediction that regulators will continue to aggres-
sively regulate the industry while in office to demonstrate
qualifications the industry may find useful once they step
down.

Generally, the supposition is that revolving door to indus-

try is where the problems arise. However, the largest price
effects we found in this study is for elected regulators and,
in particular, those who sought higher office after they left
the insurance department. These results are consistent with
the hypothesis insurance commissioners use their position
to gain favor with the industry presumably in return for
political support during election campaigns. From a policy
perspective, our analysis call into question the fairly well
accepted hypothesis that elected public officials will always
be more pro-consumer relative to those who obtain their
position of authority via appointment. Our results, consid-
ered in light of previous theoretical and empirical work

(most notably Formby et al., 1995), suggest it is also
important to ensure regulators do not have monopoly
power over the private information they obtain via the reg-
ulatory process. Given that some states will continue to
find it desirable to regulate insurance prices, having multi-
ple overseers of rates may reduce the potential for collusive
behavior between the regulator and the industry at the
expense of consumers.
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Appendix A. Types of rating laws by state, 1972–2005

Table displays for the rating law in force for each state.
Sources: Harrington (2002) and American Insurance Asso-
ciation (2005) see Table A.1.

Code Description of the rating law

1 State-made rates
2 Prior approval without a deemer

provision
3 Prior approval with a deemer provisiona

4 File-and-use (file on or before effective
date)

5 Use-and-file (file within specified period
after effective date)

6 Filing only (no time period specified)
7 Flex rating (prior approval of change

outside of permissible range)
8 File-and-use or use and file in a

competitive market

State Rating law 1 Rating law 2 Rating law 3

Alabama 3:1972–2005
Alaska 3:1972–2005 3:2005
Arizona 3:1972–1980 5:1981–2005
Arkansas 3:1972–1979 4:1980–2005
California 6:1972–1988 3:1989–2005
Colorado 5:1972–1983 4:1984–2005
Connecticut 3:1972–1983,

1994–1999
4:2000–2005

Delaware 2:1972–2005
Florida 3:1972–1974,

1987–2005
4:1975–1986

(continued on next page)
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Percent miles driven in urban areas 1.327***
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Poverty rate 0.009

(0.022)

Log-likelihood function value �448.82
Pseudo R-squared 20.84%

Table displays rate regulation probit regressions result estimated using
maximum likelihood. The dependent variable is an indicator equal to 1
when the state has prior approval or state-made rate regulation and 0
otherwise. We include all states with valid observations over the time
period 1985–2002 except the District of Columbia.
***, **, * denotes statistical significance at the 1%, 5% and 10% levels,
respectively.
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