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There are three significant misconceptions about
the use of consumer credit history information for
personal lines underwriting. This article will show
how the use of consumer credit report scoring can
eliminate these misconceptions:

1. Consumer credit information bears no
relationship to future loss experience.

2. Consumer credit information unfairly dis-
criminates against lower income consumers
located in urban and rural areas.

3. Consumer credit information is only being
used to decline coverage for consumers.

Consumer Credit History
Consistently and Objectively
Correlates to Risk

As a former personal lines insurance
underwriter, I am very aware of how difficult it is
to be objective and consistent when making
underwriting decisions. Even more difficult is
knowing whether the underwriting decision being
made on a particular risk is the “best” decision for
the company when the goal is to write as much

“good” business as possible, while avoiding those
few risks that present an undue exposure.

Consumer credit report scoring for personal
lines, as developed by Fair, Isaac in partnership
with Equifax (Property Loss Scoresm) and with
Trans Union (Auto ASSISTsm Scores and Property
ASSISTsm Scores), helps personal lines
underwriters make “good” decisions. Personal
automobile and property policies, with earned
premiums of more than $1.5 billion and claims of
nearly $0.9 billion, were analyzed by Fair, Isaac to
create our consumer credit report scoring models.
These statistically proven models give underwriters
the guidance they seek by objectively, consistently
and accurately predicting an individual’s future
loss experience based on that individual’s personal
credit history.

Because the correlation between individual
consumer credit history and risk performance is so
strong, an underwriter (and underwriting
management) can feel confident that the score
given to an individual risk will be a true reflection
of that risk’s potential exposure. According to the
National Association of Independent Insurers, this
was recently substantiated by the Arizona
Department of Insurance, which had hired an
independent actuarial firm that found the use of
consumer credit history for underwriting purposes
to be sound.

People with a personal history of poor credit
management are more likely to have losses
attributable to poor risk management. Proper
attention may not be given to their household needs
and repairs to their automobiles may not be made
as they should be. Fair, Isaac’s technology for
modeling consumer credit history to predict
insurance risk proves this, as can be seen in the
attached graphs. The graphs show, for example,
that individuals with adverse public records (Figure
1) and increasing numbers of trade line
delinquencies (Figure 2) have higher loss ratios
than those individuals who have more effectively
managed their financial responsibilities. Also seen
is the relationship between loss ratio and the
consumer credit report score—as individual scores
goes up, loss ratios improve (Figures 3 and 4).

Consumer credit histories have been used by
some underwriters for years with limited success,
primarily because of the difficulty in consistently
and accurately interpreting such a volume of data.

Consumer Credit
Report Scoring as
an Underwriting
Tool
by Lamont D. Boyd, CPCU, AIM
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During PLS and ASSIST model development,
approximately 130 variables were analyzed. Each of
the six PLS and 11 ASSIST models were built using
35 or more of the most predictive variables, with no
single variables dominating. The result is that the
underwriter receives a summary score of relative
loss potential that is based on the individual
consumer’s credit history and that requires no
subjective interpretation.

Using Consumer Credit Report
Scoring to Achieve Availability and
Affordability Goals

Insurance companies have been encouraged by
state insurance departments to make insurance
more available and affordable to low-income
populations in urban and rural areas. Consumer
credit report scoring is a statistically proven tool
that can be used to select low risk policyholders
from within these segments that traditionally may
have been avoided by some underwriters. The
prospective view provided by consumer credit
report scoring can guide companies to those risks
within currently underserved areas who will most
likely be better performing policyholders, as
reflected by their credit management practices.

Consumer credit report scoring indicates to the
underwriter a statistical ranking of the expected
loss ratio of an individual (living anywhere or at
any income level). This indication is based on the
individual’s personal financial management and
acceptance of financial responsibilities as reflected
in his or her credit report. It shouldn’t be surprising
that an individual’s ability (and/or willingness) to
manage personal finances has a great deal to do
with his/her ability (and/or willingness) to manage
exposure to loss, no matter how much money he or
she makes or how large the home is that he or she
lives in. In fact, mortgage lenders who support low-
income, urban areas through the ongoing efforts of
local urban redevelopment agencies have reported
fewer delinquencies in these areas than for their
books as a whole.

An opportunity exists through the use of
consumer credit report scoring to drive a stake
through many subjective and inaccurate notions of
risk that are prevalent today. An example of this
would be the fact that consumer credit report scores
from Fair, Isaac know nothing about the “ethnicity”

or “income level” of an individual consumer. These
characteristics are not used in any way in the
calculation of our scores.

Underwriters have an obligation to make their
best effort to write risks that will return a profit to
their company’s stakeholders, whether they are
employed by stock, mutual or reciprocal companies.
Underwriters want the opportunity to identify and
to write risks that in the past they may have
declined because of incomplete knowledge or
information. They also need to identify and define
risks that are expected to produce a loss for the
company.

Since consumer credit report scoring has been
proven to correlate to risk performance while
completely avoiding issues that have historically
been viewed as unfairly discriminatory or merely
anti-consumer, its use should be encouraged as an
effective underwriting tool.

Consumer Credit Report Scoring as
One of Many Underwriting Tools to
Write “Good” Risks

Fair, Isaac recommends that consumer credit
report scoring be used by underwriters as only one
of several available tools to help guide their
decision-making and to identify risks that should be
written. Consumer credit report scoring should be
used as an indicator for further underwriting
review and/or action. It should be used with other
traditional tools, such as motor vehicle records,
claim history reports and inspections, to support
underwriting decisions.

The use of consumer credit report scoring should
be encouraged because the vast majority of
consumers who have properly managed their
personal finances and have fewer losses should not
find it difficult to obtain insurance or be forced to
pay higher premiums to offset the losses of those
consumers with poor credit management practices.
The statistical rank ordering view provided by
consumer credit report scoring allows for this
distinction among insurance consumers.

Fair, Isaac has worked with consumer credit
information for more than 40 years. Our consumer
credit report scoring products are designed to
assure objective, consistent and accurate
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interpretation of the wide variety of available credit
data by providing a summary score of the data.
Credit management behavior patterns and
insurance risk performance expectations are
exhibited in rank order by degree of risk, and
within score ranges, to help underwriters make
objective, consistent and accurate underwriting
decisions.

Summary
State regulatory activities have historically

focused, and should continue to focus, on making
sure companies transacting business in their states
can, and will, meet all obligations to their
policyholders, their consumers. Consumer credit
report scoring, a statistically proven and effective
underwriting tool, supports this regulatory
objective by giving underwriters the opportunity to
make

decisions based on accurate, consistent and
objective views of insurance risk performance as
correlated to personal credit management.

Consumer credit report scoring can help a
company achieve its goal of making affordable
coverage available to consumers throughout its
marketing area by identifying those consumers who
have proven their ability and willingness to
properly manage their personal financial
obligations and, most likely, their exposure to loss
as well.

The proper use of consumer credit report
scoring, as one of many tools available to an
underwriter, would be in the best interest of all
parties to the underwriting decision - underwriters,
companies, regulators and, most importantly,
insurance consumers.
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Policyholders with adverse public records in their credit history 
perform worse than those without such records

Figure 1
Number of Adverse Public Records
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As trade line delinquencies increase, so does policyholder loss ratio

Figure 2
Number of Trade Lines 60+ Days Delinquent Last 24 Months
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The lower the consumer credit report score, the higher the
loss ratio; allows for alternative strategies by score range.

Figure 3
Loss Ratio vs. Consumer Credit Report Score
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Rank-ordering by score occurs for property policyholders
as well, allowing for varying strategies by score range.

Figure 4
Loss Ratio vs. Consumer Credit Report Score

Homeowners - Form 3
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Introduction
The Life Insurance Disclosure Working Group of

the NAIC’s Life Insurance (A) Committee has been
assigned the task of developing new standards for
life insurance illustrations. For the purpose of this
project, the term “life insurance illustration”
pertains to the presentation of premiums, values
and benefits, where such presentation is primarily
in tabular form and includes both guaranteed and
non-guaranteed policy elements. Given the relative
lack of familiarity most consumers have with life
insurance products, one important goal for the
Working Group is to make illustrations more
understandable for the average consumer.

The Working Group previously has exposed
several versions of a draft model regulation and
plans to complete this assignment in time to allow
for consideration by the full NAIC during 1995. This
goal would be daunting enough even if life
insurance had not evolved beyond the fixed
premium/fixed benefit stage. While such policies do
still exist, we also live in a world where just about
any premium pattern or benefit design can be
offered. Developing standards that are flexible
enough to encompass a virtually infinite array of life
insurance products while maintaining sufficient
standardization to assure that the illustration will
be comprehensible and fairly presented is an almost
overwhelming task.

Background
The sales process for life insurance products can

occur in any number of ways. For all but the
simplest package of benefits, it is usually necessary
to present to the consumer a description, both
narrative and numeric, of what benefits and options
exist and what premiums must be paid to obtain
those benefits. Twenty years ago the NAIC
developed the Life Insurance Disclosure Model
Regulation (originally entitled “Life Insurance
Solicitation Model Regulation”) to provide
parameters for the presentation of this information.
(This Disclosure Model does not apply to annuities,
credit life insurance, certain group life insurance,
certain life insurance policies subject to ERISA
requirements and variable life insurance.) The
Disclosure Model requires that a buyer’s guide and
a policy summary be delivered to the prospective
purchaser prior to the insurer’s accepting the initial
premium. (This requirement is relaxed for certain
types of policies, but delivery of this information can
never be deferred beyond the delivery of the policy.)
The Disclosure Model contains prescriptive
language for the buyer’s guide, which is designed to
give the consumer a general understanding of how
various forms of life insurance function and what
general decisions the consumer will need to make to
pick the appropriate coverage.

In contrast to the general, narrative nature of
the buyer’s guide, the policy summary contains
information very specific to the underlying policy for
certain policy years, including numerical data such
as: the annual premium, the amount payable upon
death at the beginning of the policy year, the total
cash surrender values, the cash dividends payable
at the end of the policy year, and any endowment
amount not displayed as part of the cash surrender
value. If the policy contains non-guaranteed factors,
the maximum premium, minimum amount payable
upon death, minimum cash value, and minimum
endowment amounts also must be shown.
(Essentially, the Disclosure Model defines a non-
guaranteed factor as any premium, dividend, death
benefit, or cash surrender value that can be
unilaterally changed by the insurance company.)
The policy summary also must contain information
regarding the effective policy loan annual
percentage interest rate.

Other significant items that must be shown
include two Cost Comparison Indexes (CCIs) for 10
and 20 years. Essentially, these CCIs function as an

Life Insurance
Illustrations

by Mark Peavy, FSA, MAAA

Mark Peavy is the staff Life/Health
Actuary at the NAIC where he provides staff
support to the NAIC’s Life Disclosure Working
Group that is developing standards for life
disclosure.
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estimate of the relative cost of the death benefit that
will be provided over those durations. One of these
indexes, the Net Payment Cost Comparison Index,
is calculated by dividing (a) a yearly amount which,
when accumulated at 5 percent interest, equals the
accumulated premiums less dividends at 5 percent
by (b) a level death benefit which, when
accumulated at 5 percent interest, equals the
accumulated yearly death benefits. The other, the
Surrender Cost Comparison Index, is computed in
the same fashion, except that any cash surrender
value or terminal dividend available at the end of
the 10- or 20-year period is subtracted from the
accumulated premiums and dividends. Both of these
indexes are computed twice, once for the policy’s
guaranteed values and again for the currently
illustrated non-guaranteed factors.

While both methods have the advantage of being
relatively simple to compute and provide a
standardized measure of the cost of the policy, they
also have been subject to some criticisms. Some
critics contend that the meaning of the indexes is
unclear to the consumer and the indexes do not
fully reflect all of the benefits the policy provides
(e.g., loan options). Furthermore, they argue that
manipulation of the cash values and dividends may
produce significant differences in the index value
without fundamentally changing the value of the
policy to the consumer.

In the late 1980s, the NAIC developed the
Optional Form of the Life Insurance Disclosure
Model Regulation with Yield Index. While this
optional form of the model duplicated a great deal of
its predecessor, it added another cost index (the
yield index) which, instead of estimating the cost of
insurance, utilizes specified mortality assumptions
to determine an effective interest rate applicable to
the policy. While the yield index represents an
attempt to produce a number with some meaning
for the consumer, it has been criticized by some as
being too complicated to calculate and overly
sensitive to the choice of the underlying mortality
factors.

In the 20 years since its initial development, the
Disclosure Model has been updated to reflect new
realities in the marketplace, and complimentary
model laws have been developed. Aspects relating to
universal life policies were added, and a format for
such policies was incorporated into the appendix to
encourage uniformity in the presentation of policy

values. Also, language was added to address certain
products sold to senior citizens, and specific formats
and tests for the presentation of policy values
during the initial policy years were developed.
Entirely distinct models relative to universal life,
variable life insurance, and modified guaranteed life
insurance addressing a broad range of regulatory
concerns were also promulgated during this period.

While these efforts at updating and expanding
the regulatory tools were occurring, the
marketplace continued to grow in complexity and
diversity, largely in response to the increased
competition from non-insurance financial
instruments and the relaxation of banking
regulations. In particular, such products as fixed
premium universal life insurance, flexible premium
universal life insurance, and excess interest whole
life insurance grew in popularity and were sold with
the strong expectation of their paying cash values in
excess of the minimum guarantees. However,
periods of declining interest rates resulted in some
illustrations never materializing. In some cases,
premiums that were to “vanish” after some initial
period did not, and either additional premiums were
necessary or policies were lapsed.

The description of the various “non-guaranteed
elements” in certain policies had not developed
consistently among the companies. It was difficult
for consumers to compare, for example, a policy that
made “no charge” for mortality to one that
periodically made such charges against the policy
but capped administrative charges. More
fundamentally, no formal standards guided the
actuaries during their deliberations in developing
future economic scenarios and illustrating how
future policy values might fit into such scenarios.
Add to this an increasingly litigious environment
where several large insurers were facing lawsuits
regarding their marketing practices, and the result
was a very difficult environment for the consumers
to make an informed purchasing decision.

Fundamental Aspects At Issue
As described above, two fundamental issues exist

relative to the illustrations of life insurance values.
First, what numerical values are fair to display
relative to the underlying life insurance contract?
Second, how are these values displayed in a manner
that gives the consumer a sufficient yet under-
standable presentation of the policy values?
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What Numerical Values Are Fair To
Display?

In responding to this first fundamental issue, the
Working Group sought the assistance of the Life
Committee of the Actuarial Standards Board
(Committee).1 In the development of its draft
regulation, the Working Group has identified (and
asked for the Committee’s assistance with) two
aspects that are key to the development of fair and
reasonable illustrations.

First, the regulation calls for companies to
appoint an “illustrations actuary” who will be
responsible for certifying that the illustrations
utilized by the company and its agents comply with
the Standard of Practice (SOP) the Committee is
developing. (It should be noted that at the time this
article is being written, the SOP is still under
development and may undergo substantial
changes.) While the illustrations actuary may also
serve as the company’s “valuation actuary,” it is not
necessary that the two roles be filled by the same
individual. For larger companies the illustrations
actuary will usually be a full-time employee of the
company, while for some smaller companies a
consultant may fill this role. Secondly, the
regulation calls for the illustrations actuary to
develop a Disciplined Current Scale (DCS) to use in
illustrating the non-guaranteed elements of the
policy, with the DCS being subject to the conditions
imposed by the SOP.

The guidance the SOP provides regarding the
DCS is the primary reason for its development. As
described in the draft regulation, the DCS mandates
that the scale being illustrated “is logically and
reasonably based on actual recent historical
experience.” While the SOP allows the actuary to
exercise a high degree of professional judgment in
determining what experience is consistent with
“actual recent historical experience,” the SOP also
states the actuary “must be prepared to defend the
use of any procedure that departs materially” from
the SOP. In the final analysis, this approach was
thought to be the most workable compromise
between allowing companies the needed flexibility
in illustrating their products while imposing a level

                                  

1The Actuarial Standards Board is an independent entity within
the American Academy of Actuaries. One of its goals is the
development of standards of practice for the actuarial profession.

of accountability that is intended to produce
realistic illustrations.

In the draft regulation, three tests are imposed
upon the DCS to assure that the illustration of
values which are not guaranteed is reasonably
likely to be met. First, the regulation requires that
the DCS be “self-supporting.” As described in the
SOP, this means that cash values illustrated after
15 years must not be greater than the underlying
accumulated cash flows predicted by the assumed
interest, mortality, lapses and expenses. The SOP
imposes upon the actuary the responsibility of
determining that these assumptions are reasonably
based on recent historical experience. Second, the
draft also requires that the DCS not be “lapse
supported.” In order for the illustrations actuary to
certify that this condition is met, the SOP requires
that the same test conducted to satisfy the “self-
support” test be met, with the exception that no
lapses are assumed to occur after five years from
issue. The members of the Working Group have
expressed concerns that, in the absence of this
second test, companies may be marketing products
that cannot meet the underlying promises in the
absence of excessive lapses.

At the time this article is being written, the draft
regulation also requires that the DCS not be
constructed to allow the illustration of “persistency
bonuses.” As used in the regulation, this term
describes an illustration where the illustrated cash
values do not grow in a smooth relationship to the
underlying accumulated cash flows, as determined
by the interest, mortality, lapse, and expense
assumptions of the DCS. (As an example of a
persistency bonus, one policy brought to the
Working Group’s attention had a 20th year cash
value approximately four times the sum of the 19th
year premium and cash value.) Those advocating
that this test also be applied to the DCS argue that
it is needed to impose a rational standard on the
pattern of illustrated cash values. They also
maintain that the latitude allowed the actuary
under the SOP is sufficiently broad that this
constraint is needed to add credibility to the
certification process. Opponents of this provision
argue that the first two tests (self-support and
lapse-support) are adequate to impose a measure of
conservatism to the actuarial assumptions, and that
any significant imposition of “smoothness” would
preclude such historically acceptable practices as
termination dividends.
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Many other actuarial considerations will be
debated before the regulation is finalized. First,
while the SOP imposes discipline on the totality of
the actuarial assumptions, it does not in its current
form mandate that the specific individual
assumptions (e.g., interest rate, mortality level)
closely correspond to actual experience underlying a
block of business. Critics argue that this may lead
companies to illustrate a high rate of interest, while
not calling attention to large offsetting expense
charges. Defenders of the SOP maintain that the
issue is not really an actuarial one, but rather a
matter of proper disclosure. They also argue that
oftentimes, policies will use such techniques as “zero
mortality charges” to simplify the explanation of
how cash values are determined.

How Should Policy Values Be
Displayed In A Simple And
Understandable Manner?

Encompassing all of the life insurance products
into one simple and understandable format is a
project that has occupied a considerable amount of
the Working Group’s time. How, for example, does
one construct a simple illustration for a universal
life product showing both the basic guaranteed
values as well as whatever allocation might occur
under a split-dollar arrangement?2 In short, how do
the regulators assure that basic policy information
will not be obscured while still allowing companies
the flexibility of showing how their particular
products will function?

The answer the Working Group is pursuing is to
require that all illustrations include a “basic
illustration.” As currently envisioned, this basic
illustration would show policy values for a relatively
standard pattern of premium payment and would
always include a prominent display of the minimum
guaranteed values. Additional non-guaranteed
values could also be displayed, but these would be
subject to the DCS described above. The regulation
also mandates with a high degree of specificity the

                                  

2“Split dollar plans” are funding arrangements where typically the
employer will pay the portion of the premium necessary to fund the
increase in the cash value, and the employee will pay the rest.
Generally, this will entitle the employer to collect the cash value at
the death of the employee, with the remainder of the death benefit
going to the employee’s beneficiary.

format that must be followed in presenting the basic
illustration. Specifically, as currently drafted, the
regulation would require that the basic illustration
begin with such objective information as the names
of the insurer, agent (if any), and insured, and a
brief description of the policy being illustrated,
including any options or riders, shown in the basic
illustration. Next would come the numeric summary
that would show the death benefits, cash values,
and premiums at various standardized intervals on
three different bases: policy guarantees; the DCS or
some lower scale; and a scale which assumes that
the non-guaranteed elements are the average of the
factors of the two preceding bases. Finally, a
signature page would be included that is signed by
the applicant and either the agent or other
authorized company agent; the statements would be
designed to emphasize the non-guaranteed nature of
those items that are not labeled “guaranteed.” The
regulators believe that standardization is essential
in the basic illustration if the consumer is to be able
to understand how the provisions of one policy
compare with those of another.

If the consumer’s needs were such that a more
customized illustration were required, the basic
illustration described above could be accompanied
by a supplemental or “concept” illustration. As
envisioned in the current draft, this illustration
would follow the basic illustration in the material
presented to the consumer. An item such as
assumed borrowing against the policy would be an
example of a condition that might necessitate a
supplemental illustration. The questions of exactly
what parameters exceed the scope of the basic
illustration and exactly how much “flexibility”
should be allowed in constructing the concept
illustration are matters that have not been
finalized. In reality, there undoubtedly will be a
large amount of judgment required of both company
personnel and regulators in determining what
constitutes reasonable applications of these
principles.

In addition to the illustration provided at the
time of sale, the draft regulation would also require
that a brief annual update on the status of the
policy be provided to the policy owner. If an updated
illustration is not also provided at the same time as
the annual update, then a notice to the policyholder
is provided informing them of the availability and
usefulness of requesting the updated illustration.
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Many difficult questions remain in developing
and implementing the regulation. Undoubtedly the
market will continue to evolve in an effort to meet
consumers’ changing needs, as well as to compete
with other financial instruments. A big issue that
has not yet been resolved is how to allow traditional
and universal life insurance products to compete
equitably with variable life insurance. Currently,
illustrations of variable life products are subject to
various requirements imposed by both the
Securities and Exchange Commission and the
National Association of Securities Dealers. One
significant element of the SEC rules allows the
insurer to display specified investment returns up to
12 percent. The NASD rules generally apply to
personalized sales illustrations and require that
investment returns used in that context must be
reasonable. Resolving the existing inconsistencies in
a manner that assures a “level playing field” will not
be complete by the time the regulation is finalized
and will require ongoing efforts.

Another large issue to be dealt with concerns the
exact nature of what constitutes an illustration.
While the need exists to protect the consumers from
false or misleading information, it is obviously

impractical to control every scrap of numerical and
narrative data the consumer might see. Deciding
where that line is crossed and imposing the full
constraints of the regulation on such data will be a
major hurdle that will have to be overcome.

Conclusion
The preceding discussion represents only the tip

of the iceberg in terms of the level of detail that the
model regulation should incorporate within its
provisions. Continuing feedback on how the
regulation is being implemented, as well as
changing technologies, sales methodologies, and
financial markets, will require that it be continually
updated. Throughout the development of the model
regulation, a high level of cooperation has been
achieved among regulators, consumers, repre-
sentatives of the actuarial profession, and
representatives of industry, and it is critical that
this cooperative effort continue.While the
complexities are great, the effort is necessary to
assure that consumers understand the products
they are buying.
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This paper presents an analysis of market
stucture and performance in personal auto and
homeowners insurance at the national and state
level. In 1989, the NAIC’s Personal Lines—Property
and Casualty (C) Committee released a report on
competition in personal auto insurance (Klein, 1989)
The report concluded that rapidly rising auto
insurance rates were cost driven and that the
market appeared to be fairly competitive, according
to standard economic benchmarks. At the same
time, the report acknowledged some structural
imperfections, principally costly information, that
could impair market efficiency to some degree. This
paper updates that report and extends the analysis
to homeowners insurance to assist the committee in
its ongoing monitoring of market conditions in the
personal lines issues affecting the availability and
cost of insurance to consumers.

The framework for this study is based on the
standard structure-conduct-performance paradigm
used by industrial organization economists to
analyze markets. According to this paradigm,
market stucture determines firms’ conduct which in
turn determines market performance. An industry
with a large number of small sellers and free entry
and exit, among other structural conditions, will

lead to independent pricing and output decisions by
sellers and optimal market performance. Under
these conditions, firms should operate at maximum
efficiency and charge prices just sufficient to cover
production costs, including the cost of capital (i.e.,
there will be no excess profits). When these
conditions are not present, i.e., when there is only
one or a limited number of sellers who are able to
coordinate their pricing and output decisions and
there are barriers to entry and/or exit, there is the
potential for firms to sustain prices above
“competitive” levels to earn excess profits or protect
inefficiency.

This paper evaluates standard market stucture
and performance indicators to assess competition in
personal auto and homeowners insurance. The
primary source of data is annual statements filed by
insurers with the NAIC. Other government and
industry data sources also were used.

Market Structure
According to standard economic theory, the most

important determinants of competition are the
number and size distribution of buyers and sellers
and the ease of entry and exit. Market
concentration is typically measured by
concentration ratios (the combined market shares of
some number of the leading sellers) and the
Herfindahl-Hirschman Index (HHI), which is the
sum of the squares of the market shares of all
sellers. A market with only one seller would have an
HHI of 10,000 and a market with 100 equally sized
sellers would have an HHI of 100. The lower the
HHI, the less concentrated, and presumably, the
more competitive the market.

There is no critical threshold for these measures
but certain guidelines or “rules of thumb” are used
to make an initial assessment of an industry’s struc-
tural competitiveness. Under merger guidelines
used by the U.S. Department of Justice, a post-
merger market with an HHI in excess of 1,800 is
considered highly concentrated, a post-merger
market with an HHI between 1,000 and 1,800 is
considered to be moderately concentrated, and a
post-merger market with an HHI of less than 1,000
is considered to be unconcentrated. It should be
pointed out that these criteria have been developed
to evaluate mergers in national industries, broadly
defined. The purpose here is to evaluate the
structural competitiveness of auto and homeowners
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insurance, which are more narrowly defined
markets, particularly at the state level. Higher
concentration may be necessary to impair
competition in these markets because of a greater
threat of entry.1

Table 1 shows countrywide concentration ratios
and HHIs for private passenger auto insurance and
homeowners insurance for the last decade. Insurer
market shares are based on written premiums and
are measured at the group level.2 Table 1 indicates
that concentration has increased over the past 10
years in both markets but it still falls short of most
criteria for even moderate concentration. In 1993,
the four-firm concentration ratio (CR4) for auto
insurance was 43.7 percent and the HHI was 722
percent. For homeowners, the four-firm concentra-
tion ratio was 43.8 percent and the HHI was 771.
The largest writer, State Farm, had 21.8 percent of
the personal auto market and 23.3 percent of the
homeowners market in 1993. While these data
indicate that top sellers possess a significant share
of the market, the large number of smaller insurers
imposes competitive pressure on the larger
companies. A total of 510 insurers (groups) filing
statements with the NAIC for 1993 reported
business for private passenger auto insurance and
552 insurers (groups) reported homeowners
premiums. Trade press accounts suggest that some
small and medium-sized regional carriers have been
very successful in competing against large national
writers in the personal lines. Concentration in
private passenger auto insurance also does not
appear to be out of line with concentration in other
national industries with a comparable number of
sellers (Klein, 1989).

As would be expected, concentration is somewhat
higher when measured at the state level. Tables 2
and 3 show concentration ratios and HHIs by state,
in 1993, for private passenger auto insurance and
homeowners insurance, respectively. According to

                                  

1It should be easier for an insurer with existing operations in the
United States to enter a particular state than to begin operations
from scratch or enter the United States market from another
country. Klein (1989) discusses the interpretation of concentration
measures in personal auto insurance.

2Most insurance companies that are part of a group under
common ownership coordinate their market decisions and do not
truly compete with each other.

Table A.3, 34 states had an HHI exceeding 1,000 but
only one state (Alaska) had an HHI that exceeded
1,800 for auto insurance. Concentration is lower for
homeowners insurance—only 28 states had an HHI
above 1,000 although two states (Alaska and
Mississippi) had an HHI above 1,800. The higher
level of concentration at the state level is not
necessarily a matter of concern, considering the fact
that state markets should be easier to enter and exit
than the national market. This increases the threat
of entry and lessens insurers’ market power at the
state level.

It also is instructive to examine how the personal
lines auto and homeowners markets are divided
among different types of insurers. Direct writers are
generally considered to be the low-cost producers
and would be expected to increasingly dominate the
market. Non-standard insurers have a higher price
structure than standard and preferred carriers.
Analysis of market share trends by type of insurer
in Table 4 indicates that the market share of direct
writers appears to have plateaued in private
passenger auto but has continued to rise in
homeowners. Some of this may be “catch up” as
direct writers use their dominant market share in
auto to strengthen their position in homeowners
through combined marketing efforts. Interestingly,
regional agency companies actually have gained
market share in personal auto while losing ground
in homeowners. Non-standard auto insurers have
steadily increased their market share to 15.3
percent which may be attributable to retrenchment
by national agency companies and more aggressive
marketing by non-standard insurers in urban areas.

Together these data suggest that concentration
in personal lines insurance is not high enough, by
itself, to significantly impair competition, so other
factors would need to be present for collusive
behavior. Indeed, the most critical structural
variable besides concentration is the extent of entry
and exit barriers. In this area, the evidence is
somewhat more mixed. On the one hand, the initial
investment in physical facilities needed to start an
insurance company seems rather small compared to
other industries because most of the capital
required by insurers is retained in the form of
financial rather than physical assets. This eases exit
as well as entry because, unlike plant and
equipment, financial capital can be readily
converted to other uses. Moreover, the minimum
capital and surplus requirement to become licensed
to write auto insurance in most states is less than
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$2 million, which is not a significant sum in relation
to the premium volume of most insurers.3

Also, independent agency companies essentially
can plug into the agency network in any given state
to market their policies without the need to set up
elaborate or costly channels of distribution. Entry
for direct writers is more difficult because they must
set up their own distribution network to sell their
policies in a state, although for direct response
writers that market over the telephone using toll-
free 800 numbers, these costs are minimal. Direct
response insurers may incur some additional
advertising costs to increase their name recognition
and solicit contacts from consumers. Both agency
companies and direct writers can benefit from
“economies of scope” by using the same facilities and
personnel to market several lines of insurance in a
state. This facilitates entry into and exit out of a
specific line of insurance. This is corroborated by
evidence of a relatively high rate of entry and exit
in private passenger auto insurance (Klein, 1989).

However, even with low concentration and low
entry barriers, it is possible that costly information
could result in suboptimal market performance.
When consumers lack complete information, firms
may be able to sustain supracompetitive prices (see
Varian, 1992). There has been general concern
about the quality of consumer information in the
personal lines although the limited studies of this
question have reached different conclusions (see
Cummins, et. al., 1974; Plummer, 1985). It is costly
for consumers to acquire good information about the
rates and policies offered by different carriers,
because of the time and effort required to check
different sources of information. While costly
consumer information does not necessarily mean
that there is a lack of competition per se, it is
possible that easier access to information would
allow consumers to make better choices and improve
the overall performance of insurance markets. A
number of states do publish price surveys for
personal lines insurance but the effect of these
efforts is not known.

Information problems on the insurer side also
could affect the structure and performance of

                                  

3The implementation of risk-based capital requirements for
property/casualty insurers in 1995 may make entry and growth for
new companies more difficult.

insurance markets. The essential information
problem that insurers face is uncertainty about the
ultimate cost of providing coverage. This
uncertainty could cause insurers to underprice some
types of risks and overprice others. Costly firm
information also may deter entry into certain
insurance markets. This could be an especially
acute problem for urban markets where lack of
insurer information about an area’s risk
characteristics and loss experience could hamper
competition. Pooled industry loss data at a refined
geographic level (e.g., ZIP code) are not available.
This confers a competitive advantage to insurers
entrenched in certain markets.

Market Performance
While competition ensures that prices will be as

low as possible, it does not ensure that a given
commodity will be “affordable” for all consumers nor
that prices will not rise. Indeed, higher production
costs necessarily require higher prices. To assess
market performance, premiums must be examined
in relation to insurers’ costs and investment income.
At the same time, it is useful to look at relative price
trends for insurance and other goods and services to
gain some perspective on the source of economic
pressures on insurers, consumers and regulators.

Table 5 compares consumer price trends for auto
and homeowners insurance with movements in the
CPI for all items and related goods and services.
The price of auto insurance has increased more than
twice as fast as the general rate of inflation over the
past 10 years, which helps to explain some of
consumers’ frustration. These cost pressures could
be particularly acute for urban consumers who
already pay higher premiums than suburban and
rural consumers. Some of the increase in auto
insurance premiums can be attributed to higher
prices for medical services, which will affect the cost
of medical claims payments. Increases in claim
frequency and severity (which will be affected by
increases in the costs of component goods and
services) also could increase prices. The rate of
increase in homeowners insurance prices has been
more consistent with the general CPI, although it
has exceeded price increases for household
furnishings and repair.

Higher premiums also can be caused by
increased administrative expenses and/or reduced
investment income. To get a more complete picture,
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it is important to look at the overall financial
performance of the industry. Table 6 shows loss
ratios, combined ratios, operating ratios and the
estimated rate of return on net worth for personal
auto and homeowners insurance, countrywide, from
1985 to 1992. These figures are based on results
from the NAIC’s Report on Profitability By Line By
State, which includes investment income on
surplus. The pictures for these two lines are
considerably different. While loss ratios have fallen
and profits have risen for private passenger auto
insurance over the past five years, the opposite has
been true for homeowners. The auto results have
been aided by steadily rising prices and a depressed
economy, which tends to reduce driving activity and
accidents. However, natural catastrophes have
decimated homeowners profits, which plummeted to
a negative 44.5 percent in 1992 because of
Hurricanes Andrew and Iniki and other storms.
This illustrates the problem in looking at results for
only one calendar year, although long-term results
are somewhat more reliable performance indicators.
The average rate of return on net worth over the
period 1985 to 1992 was 9.0 percent and -0.5 percent
for auto and homeowners markets, respectively.
Excluding 1992, the long-run rate of return for
homeowners was 5.8 percent. These rates of return
are not excessive when compared with profits in
other industries (NAIC, 1993).

Profitability can vary at the state level because of
different conditions in these markets. Table 7 shows
the 1992 and average 1985-1992 loss ratios for
states for personal auto insurance. Table 8 shows
equivalent figures for homeowners, fire and allied
lines insurance. Eight-year averages are shown as
well as 1992 loss ratios because of the volatility in
calendar year results. Eight-year loss ratios for auto
range from 63.0 to 84.2 percent. Thirty-four states
had auto loss ratios exceeding 70 percent. Loss
ratios run higher for auto liability coverage because
the longer claims tail allows insurers to discount
premiums more for investment income. There also
may be greater regulatory pressure on auto liability
rates. Homeowners eight-year loss ratios ranged
from 44.6 to 176.5 percent, reflecting the effect of
catastrophes in some states. Property insurance loss
ratios also tend to be lower than auto liability loss
ratios because of the relatively quick payout on
homeowners claims. Most states’ long-run
homeowners loss ratios fall within a reasonable
range, although several are below 50 percent. These
figures do not suggest that premiums are not

excessive in relation to loss costs in most if not all
states.

There are several qualifications to these data.
One is that incurred losses could be inflated
(although most observers believe the contrary)
because reserves are overstated. This would cause
reported profits to be less than actual profits. A
second point is that low profits do not necessarily
mean that the industry is fully efficient: expenses or
loss costs may be higher than necessary. A third
qualification is that the expense and investment
income allocations underlying estimated profits may
be inaccurate.

The last area that is examined at national and
state levels is the availability of insurance.
Presumably, in a perfectly competitive market,
insurers would be willing to offer any person
coverage at a fair market price. However, if there is
concerted pricing, firms will restrict their output to
raise prices and increase profits. If insurers were
successful in restricting supply to raise prices, it
could result in more consumers going without
insurance or being placed in the residual market.4

Of course, a large residual market share could occur
for reasons other than a lack of competition. Indeed,
increased residual market placements could result
from extreme competition among insurers that
would cause prices to fall below costs temporarily
and reduce capacity. Aggressive enforcement of
financial responsibility laws could boost the size of
the residual market. Large residual markets also
could be caused by regulatory constraints on
voluntary market rates, residual market rates, or
both. The relationship among competition,
regulation, rate levels, and the residual market is
complex and it is not possible to draw inferences
about competition just from looking at the residual
market share. Still, it is important to examine
residual market activity because of its ability to
serve as a barometer of overall market conditions.

Table 9 shows, on a countrywide basis, the
percentage of exposures insured through auto

                                  

4The way in which residual market risks are insured could affect
insurers’ incentives to restrict supply and raise prices. If residual
market rates are set below costs, insurers will be forced to cover the
deficits in proportion to their voluntary market premiums.
Residual market rates also will serve as a competitive constraint
on voluntary markets if it is easy and desirable for buyers to elect
to be insured in the residual market.
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residual market facilities for the years 1978-1991
and the estimated percentage of premiums written
through state FAIR plans for the years 1984-1992.
The data indicate that the residual market share for
homeowners insurance has decreased over the last
decade while for auto it has risen and then fallen
back to its level in the early 1980s. Overall, these
figures do not reveal a significant availability
problem countrywide. The Fair Access to Insurance
Requirements (FAIR) plan market share probably
has increased within the last two years because of
insurers’ voluntary market withdrawals to reduce
their catastrophe exposure.

Tables 10 and 11 show residual market activity
by state for auto and homeowners insurance,
respectively. The auto residual market share ranges
from virtually zero for some states to 38.2 percent in
South Carolina. The majority of states have an auto
residual market share of less than 1 percent. State
residual market shares for homeowners insurance
range from 0.1 percent to 5.5 percent, with most less
than 1.5 percent. This suggests that voluntary
market availability is only a significant problem in a
few states. However, it cannot necessarily be
concluded that a state has an availability problem
because it has a high residual market share or vice
versa. Also, no attempt was made to estimate the
number of uninsured vehicles and homes and
residual market penetration may vary significantly
across different areas within a state.

Conclusions
An analysis of the sturcture and performance of

the personal auto and homeowners markets
suggests that both of these markets are fairly
competetitive at the national and state level. A large
number of insurers write personal auto and
homeowners insurance and the degree of market

concentration falls below benchmarks economists
typically use to identify the structural preconditions
for collusive behavior. There is no evidence that
entry barriers are high but information costs for
both consumers and insurers could hamper
competition and hurt market performance to some
extent. Also, there may be governmental impe-
diments to competition in some states.

The evidence on market performance is
consistent with the findings on market structure.
While rates have escalated more rapidly than the
prices of other goods and services, these rate
increases appear to be primarily cost driven. Long-
term profits for the personal lines are below profit
rates for other industries. There is no evidence of a
widespread lack of availability but there is
anecdotal and statistical evidence of availability
problems in certain urban and rural areas. Residual
market shares have fallen in both auto and
homeowners insurance, although they remain high
in several states and in urban areas.

Further research might focus on the quality and
effect of consumer and insurer information in the
personal lines and how information might be
improved to enhance market performance. The
Consumer Information Working Group of the
Personal Lines—Property and Casualty Insurance
(C) Committee is developing a proposal for a study
that would evaluate consumer information in the
personal lines. The Special Committee on Statistical
Information and the Insurance Availability and
Affordability Task Force also are looking at how
insurer information could be enhanced to increase
competition and improve market performance.
Additionally, further research might examine the
effect of market structure and regulation on the
incentives for cost reduction and insurers’ ability to
explore innovative ways to lower costs and improve
services to consumers.
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Table 1

Countrywide Market Concentration
1984-1993

PRIVATE PASSENGER AUTO INSURANCE

Year CR4 CR8 CR20 HHI
1984 37.3 46.0 61.6 523
1985 38.0 46.9 61.8 547
1986 39.3 48.4 63.2 573
1987 39.2 48.5 63.7 578
1988 40.3 49.6 64.4 613
1989 40.8 50.2 65.3 637
1990 42.8 51.7 66.0 694
1991 43.9 52.7 66.9 725
1992 44.1 52.8 66.8 730
1993 43.7 52.5 66.7 722

HOMEOWNERS INSURANCE

Year CR4 CR8 CR20 HHI
1984 34.4 43.2 60.5 475
1985 36.8 45.9 62.9 517
1986 36.8 45.9 62.9 517
1987 38.3 47.5 63.2 568
1988 38.2 47.5 63.1 560
1989 38.7 47.9 63.0 575
1990 39.2 48.4 63.8 601
1991 40.3 49.6 64.4 644
1992 43.0 52.0 66.3 747
1993 43.8 52.7 66.8 771

CR4 is the combined market share, based on written premiums, of the top 4 insurer groups.
CR8 is the combined market share of the top 8 insurer groups
CR20 is the combined market share of the top 20 insurer groups
HHI is equal to the sum of the squared market shares of all insurer groups. 
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Table 2
State Market Concentration

Private Passenger Auto Insurance
1993

STATE  CR4  CR8  CR20  HHI 
ALABAMA 66.1 77.6 89.2 1,532
ALASKA 80.1 94.9 99.6 2,201
ARIZONA 53.7 66.4 82.4 951
ARKANSAS 59.3 76.0 90.5 1,165
CALIFORNIA 56.9 79.2 89.0 1,027
COLORADO 64.5 75.7 89.3 1,398
CONNECTICUT 31.4 51.1 80.0 501
DELAWARE 61.8 72.8 90.6 1,373
DISTRICT OF COLUMBIA 71.3 87.5 97.2 1,629
FLORIDA 55.6 68.1 82.6 1,214
GEORGIA 49.9 64.9 82.1 1,008
HAWAII 58.8 84.3 100.0 1,213
IDAHO 59.3 73.8 90.1 1,042
ILLINOIS 59.7 71.0 82.7 1,478
INDIANA 47.1 58.3 76.2 864
IOWA 46.2 61.5 79.5 774
KANSAS 61.1 72.9 87.4 1,129
KENTUCKY 54.0 64.2 80.8 1,014
LOUISIANA 55.9 66.2 83.7 1,474
MAINE 40.6 58.8 87.1 588
MARYLAND 64.2 79.2 91.3 1,230
MASSACHUSETTS 44.6 69.3 97.1 774
MICHIGAN 67.7 82.3 94.0 1,353
MINNESOTA 58.7 67.8 83.4 1,148
MISSISSIPPI 54.7 72.9 90.0 1,239
MISSOURI 60.1 72.1 86.7 1,269
MONTANA 65.5 76.8 92.3 1,419
NEBRASKA 47.7 65.1 85.4 958
NEVADA 64.6 75.8 91.6 1,233
NEW HAMPSHIRE 36.1 56.0 84.7 543
NEW JERSEY 48.7 67.0 88.2 763
NEW MEXICO 63.7 76.8 89.8 1,358
NEW YORK 44.2 58.9 83.4 784
NORTH CAROLINA 56.1 74.1 87.6 944
NORTH DAKOTA 53.2 67.3 85.5 837
OHIO 47.2 63.6 83.5 822
OKLAHOMA 52.1 69.9 87.8 1,102
OREGON 60.0 72.4 88.9 1,132
PENNSYLVANIA 59.4 70.9 87.5 1,014
RHODE ISLAND 44.4 64.2 86.1 673
SOUTH CAROLINA 61.9 82.6 97.4 1,470
SOUTH DAKOTA 45.9 57.7 79.3 788
TENNESSEE 55.4 67.2 83.6 1,111
TEXAS 63.2 72.6 87.3 1,373
UTAH 61.9 74.1 89.6 1,235
VERMONT 48.3 62.0 88.8 764
VIRGINIA 58.7 75.8 90.3 1,077
WASHINGTON 53.3 71.7 88.9 900
WEST VIRGINIA 70.4 82.4 94.0 1,858
WISCONSIN 50.6 63.3 79.9 1,029
WYOMING 66.5 81.1 94.6 1,463

AVERAGE 56.1 70.9 87.8 1,122

Source: National Association of Insurance Commissioners
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Table 3
State Market Concentration

Homeworkers Insurance
1993

STATE  CR4  CR8  CR20  HHI 
ALABAMA 66.5 75.3 87.7 1,583
ALASKA 82.3 92.7 99.8 2,874
ARIZONA 59.0 72.9 87.0 1,177
ARKANSAS 63.2 76.9 90.2 1,383
CALIFORNIA 59.8 72.6 87.3 1,197
COLORADO 64.4 75.6 89.8 1,446
CONNECTICUT 30.6 49.1 78.1 437
DELAWARE 51.9 68.0 88.6 1,005
DISTRICT OF COLUMBIA 46.5 73.1 94.7 885
FLORIDA 56.5 68.1 84.0 1,303
GEORGIA 52.5 62.8 79.5 1,145
HAWAII 62.4 85.2 99.8 1,256
IDAHO 56.5 73.2 91.2 1,011
ILLINOIS 58.7 71.7 85.5 1,351
INDIANA 47.6 60.8 81.7 886
IOWA 51.5 67.1 85.5 955
KANSAS 54.2 65.7 85.0 1,101
KENTUCKY 51.4 65.3 82.9 901
LOUISIANA 63.4 73.2 89.9 1,744
MAINE 33.7 53.8 82.4 492
MARYLAND 52.9 66.5 84.3 941
MASSACHUSETTS 26.8 43.3 74.3 370
MICHIGAN 52.9 68.1 86.1 947
MINNESOTA 53.1 64.8 83.1 957
MISSISSIPPI 72.0 83.3 94.4 1,807
MISSOURI 58.0 70.5 86.1 1,218
MONTANA 62.5 76.9 95.9 1,279
NEBRASKA 53.0 70.4 89.0 1,018
NEVADA 69.4 81.5 93.7 1,565
NEW HAMPSHIRE 26.9 42.1 73.6 357
NEW JERSEY 41.4 56.6 80.8 595
NEW MEXICO 66.9 77.1 91.8 1,614
NEW YORK 42.7 55.9 79.9 655
NORTH CAROLINA 51.9 62.2 79.8 777
NORTH DAKOTA 47.0 63.8 86.9 753
OHIO 46.7 62.6 82.8 784
OKLAHOMA 61.1 72.6 88.4 1,398
OREGON 63.8 76.0 91.3 1,279
PENNSYLVANIA 43.1 57.8 75.9 603
RHODE ISLAND 35.1 54.1 81.9 489
SOUTH CAROLINA 56.7 70.0 87.9 1,213
SOUTH DAKOTA 42.9 57.4 82.9 733
TENNESSEE 52.6 62.0 81.4 996
TEXAS 66.3 75.8 88.4 1,659
UTAH 61.1 72.2 88.9 1,296
VERMONT 38.3 60.5 86.6 581
VIRGINIA 57.0 69.2 84.8 1,019
WASHINGTON 58.4 75.3 90.9 986
WEST VIRGINIA 58.9 75.7 92.8 1,288
WISCONSIN 48.4 60.7 78.5 909
WYOMING 64.7 77.8 96.9 1,664

AVERAGE 53.8 68.0 86.5 1,096

Source: National Association of Insurance Commissioners
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Table 4

Market Share (%) By Distribution System And Type Of Business
1989-1993

   Private Passenger Auto   

Distribution System Type of Business
 Year Natl. Agency Co.sRegl. Agency Co.s Total Agency Co.s Direct Writer Preferred/Std.Non-Standard
1989 18.3 16.3 34.5 65.5 87.1 12.9
1990 17.1 16.3 33.4 66.6 86.6 13.4
1991 15.5 16.4 32.0 68.0 86.5 13.5
1992 14.6 17.2 31.8 68.2 85.4 14.6
1993 13.9 17.9 31.8 68.2 84.7 15.3

   Homeowners/Dwelling Fire   

Distribution System
 Year Natl. Agency Co.sRegl. Agency Co.s Total Agency Co.s Direct Writer
1989 27.1 19.8 46.9 53.1
1990 25.8 19.6 45.4 54.6
1991 24.0 19.3 43.3 56.7
1992 22.4 18.0 40.3 59.7
1993 21.3 17.4 38.8 61.2

Source: A.M. Best
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Table 5
Consumer Price Indices

1984-1993
(1984=100)

Private Passenger Auto Insurance
  Auto Insurance    Medical Care    Auto Rep./Maint.    All Items  

Pct. Pct. Pct. Pct.
Year Index Chg. Index Chg. Index Chg. Index Chg.

1984 100.0 7.8% 100.0 6.3% 100.0 3.5% 100.0 4.3%
1985 110.2 10.2% 106.2 6.2% 102.9 2.9% 103.6 3.6%
1986 124.8 13.3% 114.1 7.5% 106.3 3.3% 105.5 1.9%
1987 135.1 8.3% 121.7 6.6% 110.6 4.1% 109.3 3.6%
1988 144.7 7.1% 129.7 6.5% 115.3 4.3% 113.9 4.1%
1989 154.0 6.4% 139.7 7.7% 120.3 4.3% 119.3 4.8%
1990 164.4 6.8% 152.3 9.0% 125.3 4.2% 125.8 5.4%
1991 177.0 7.6% 165.5 8.7% 131.0 4.5% 131.1 4.2%
1992 189.9 7.3% 177.8 7.5% 136.1 3.9% 135.0 3.0%
1993 200.3 5.5% 188.4 5.9% 140.6 3.3% 139.1 3.0%

Homeowners Insurance
Household InsuranceHouse FurnishingsHousehold Rep./Maint. All Items

Pct. Pct. Pct. Pct.
Year Index Chg. Index Chg. Index Chg. Index Chg.

1984 100.0 4.2% 100.0 0.9% 100.0 3.8% 100.0 4.3%
1985 104.6 4.6% 100.5 0.5% 102.7 2.7% 103.6 3.6%
1986 110.9 6.0% 101.0 0.5% 104.1 1.3% 105.5 1.9%
1987 115.3 4.0% 102.4 1.4% 107.8 3.6% 109.3 3.6%
1988 120.0 4.0% 103.9 1.4% 110.6 2.6% 113.9 4.1%
1989 123.3 2.8% 104.2 0.4% 113.8 2.9% 119.3 4.8%
1990 125.9 2.0% 105.4 1.1% 117.8 3.6% 125.8 5.4%
1991 128.7 2.3% 106.2 0.7% 121.8 3.4% 131.1 4.2%
1992 132.3 2.7% 107.7 1.4% 124.0 1.8% 135.0 3.0%
1993 136.7 3.3% 108.2 0.5% 125.9 1.6% 139.1 3.0%

Source: U.S. Bureau of Labor Statistics
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Table 6

Market Performance
Countrywide

Private Passenger Auto And Homeowners Insurance
1985 - 1992

Private Passenger Auto

Earned Incurred
Premiums Losses Loss Combined Operating Return on

Year (000's) (000's) Ratio Ratio Ratio Net Worth

1985 48,823,363 37,452,402 75.9 112.3 -0.1 7.6
1986 54,378,628 40,223,871 73.8 108.4 0.8 9.1
1987 61,000,996 43,499,810 71.1 93.6 2.5 11.8
1988 67,692,616 48,874,069 72.0 93.0 1.1 8.5
1989 71,950,031 53,300,583 73.8 91.0 -0.6 5.7
1990 77,181,225 56,805,382 73.6 108.8 -0.3 5.7
1991 81,371,532 55,820,871 68.6 104.5 2.5 10.4
1992 86,645,376 57,879,111 66.8 98.2 4.4 13.4

Average 68,630,471 49,232,012 72.0 101.2 1.3 9.0

Homeowners

Earned Incurred
Premiums Losses Loss Combined Operating Return on

Year (000's) (000's) Ratio Ratio Ratio Net Worth

1985 13,397,275 9,351,298 70.6 111.1 -1.8 4.4
1986 15,105,729 9,425,975 61.8 104.1 2.4 11.6
1987 15,888,192 8,913,276 55.9 97.2 6.0 18.7
1988 16,702,543 9,854,500 59.0 100.0 4.1 14.1
1989 17,140,062 12,169,444 70.8 114.0 -5.2 -2.0
1990 18,086,240 12,768,885 70.6 112.8 -4.2 -0.7
1991 18,885,924 14,088,899 74.6 117.5 -7.3 -5.3
1992 19,747,183 22,571,030 114.3 158.7 -34.0 -44.5

Average 16,869,144 12,392,913 72.2 114.4 -5.0 -0.5
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Table 7
State Loss Ratios

Private Passenger Auto
1985 - 1992

            Total Auto             Liability                Physical Damage
State 1992 1985 - 1992 1992 1985 - 1992 1992 1985 - 1992
AL 58.7 66.8 69.7 76.7 47.5 58.0
AK 60.2 63.0 67.8 73.9 48.9 48.4
AZ 67.0 76.1 70.2 83.8 59.5 61.7
AR 67.0 71.8 73.4 77.3 57.6 65.3
CA 60.3 70.3 63.0 77.2 55.2 58.2
CO 64.2 76.3 72.4 84.7 49.5 63.8
CT 69.0 74.0 77.1 84.1 50.5 56.0
DE 69.1 84.2 79.3 100.1 45.0 56.0
DC 65.4 73.4 72.9 82.3 55.1 60.7
FL 76.4 72.0 70.5 75.6 89.9 65.3
GA 63.5 69.2 73.9 77.4 49.1 57.4
HI 67.9 74.4 69.2 84.1 63.6 52.7
ID 61.6 67.4 70.0 77.9 49.3 53.6
IL 65.3 68.7 76.4 74.5 51.8 61.9
IN 64.2 72.4 72.4 80.3 51.9 62.6
IA 62.0 69.0 69.3 76.3 53.0 60.5
KS 103.8 75.5 76.2 73.6 136.1 78.0
KY 67.9 73.6 76.7 84.6 51.6 58.2
LA 65.9 75.0 70.2 82.2 56.5 62.7
ME 53.8 66.2 61.8 77.7 41.5 52.7
MD 60.7 71.4 63.5 75.9 55.2 62.1
MA 61.7 76.2 68.7 83.2 46.4 65.0
MI 63.1 77.3 68.1 89.3 57.0 67.0
MN 68.9 72.0 76.0 76.6 56.0 63.9
MS 62.2 71.8 67.7 81.0 55.3 62.5
MO 63.7 68.6 71.8 75.9 52.6 60.0
MT 66.8 69.1 76.4 77.0 53.8 58.7
NE 68.0 73.2 74.1 78.1 60.5 67.7
NV 70.2 75.2 80.6 85.9 49.2 54.9
NH 56.7 72.0 66.8 88.2 41.7 53.7
NJ 74.0 76.4 87.4 89.7 48.1 53.0
NM 72.7 77.6 81.2 90.0 58.8 61.2
NY 71.9 70.2 82.8 77.8 53.6 58.8
NC 66.1 71.9 73.8 80.6 51.1 59.1
ND 64.4 69.6 73.7 72.9 53.8 66.0
OH 61.0 68.5 67.5 77.1 51.4 57.3
OK 69.8 71.6 80.8 82.7 54.8 58.5
OR 56.8 66.5 60.3 72.9 49.8 55.7
PA 69.7 77.7 78.1 86.8 52.6 59.4
RI 62.1 76.6 74.5 93.9 39.4 53.8
SC 71.1 82.1 78.5 90.5 57.1 68.9
SD 77.8 73.8 91.4 82.4 61.1 64.3
TN 59.7 69.6 70.6 78.5 47.3 60.4
TX 72.6 73.4 77.0 79.3 65.0 66.1
UT 64.8 68.3 75.4 80.7 49.0 52.7
VT 63.6 67.9 81.7 85.0 42.5 50.8
VA 63.1 67.6 68.8 73.6 52.0 57.4
WA 66.0 72.5 73.8 80.8 49.7 57.6
WV 74.9 74.9 88.1 86.1 52.5 59.7
WI 63.1 70.6 68.2 74.5 55.7 65.3
WY 62.1 67.7 76.5 77.7 48.6 59.2

Source:  National Association of Insurance Commissioners
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Table 8
State Loss Ratios

Homeowners, Fire and Allied Lines
1985 - 1992

        Homeowners       Fire          Allied Lines
State 1992 1985 - 1992 1992 1985 - 1992 1992 1985 - 1992

AL 57.7 71.5 43.2 50.0 52.5 71.8
AK 91.0 65.2 27.5 58.9 57.3 60.7
AZ 76.0 76.9 30.9 45.7 92.4 48.1
AR 67.3 73.3 57.3 52.4 63.2 82.9
CA 80.0 72.1 63.6 47.1 77.1 53.8
CO 77.1 90.1 37.6 39.3 87.3 66.4
CT 52.9 54.8 36.9 37.9 75.4 42.4
DE 45.1 44.6 11.7 48.3 15.2 31.7
DC 40.3 51.9 17.4 34.5 67.2 76.9
FL 990.3 176.5 714.4 126.3 502.5 84.0
GA 64.5 65.9 42.5 46.0 48.6 80.5
HI 1,089.6 172.1 496.5 87.9 2,223.1 304.9
ID 67.7 70.1 82.1 40.5 67.5 72.5
IL 55.4 64.0 39.0 51.6 57.3 59.4
IN 68.7 72.4 40.5 42.9 51.7 68.0
IA 56.3 63.6 38.5 37.4 45.4 60.6
KS 255.9 103.6 160.1 57.6 158.0 85.2
KY 57.2 67.8 42.1 57.8 30.1 45.4
LA 138.0 79.4 63.3 45.5 186.1 113.5
ME 62.6 56.5 41.8 55.4 38.3 53.0
MD 58.5 59.2 45.3 40.7 44.0 34.0
MA 46.9 48.8 46.2 44.8 73.8 39.6
MI 64.4 64.6 39.7 46.9 55.0 49.5
MN 58.9 54.4 30.6 29.4 85.5 57.9
MS 62.9 76.9 42.6 53.2 61.2 94.3
MO 59.8 65.7 47.6 49.1 40.0 49.8
MT 88.2 90.4 73.4 56.8 135.9 157.6
NE 78.1 79.4 22.2 35.4 131.0 67.3
NV 31.0 68.1 42.1 48.4 44.0 65.5
NH 55.0 53.2 27.0 32.5 21.6 33.1
NJ 65.7 52.5 60.9 55.8 47.6 30.7
NM 91.6 83.5 -0.9 44.7 113.9 68.4
NY 65.4 54.2 68.1 49.0 84.3 61.2
NC 54.0 77.3 48.3 49.9 42.4 66.1
ND 43.7 66.5 44.1 57.9 79.3 96.8
OH 64.6 60.2 44.4 43.9 63.3 38.4
OK 81.1 80.8 51.3 48.4 72.9 57.9
OR 54.1 61.2 51.6 40.5 38.2 36.0
PA 64.9 61.4 40.8 61.5 41.3 41.0
RI 44.6 46.8 66.6 40.4 168.8 55.4
SC 58.4 131.7 50.8 72.1 42.2 200.7
SD 67.9 75.0 76.8 42.4 113.9 77.9
TN 55.0 64.4 37.0 48.3 36.1 46.1
TX 107.2 81.8 63.8 57.9 153.1 99.2
UT 60.4 71.1 29.8 123.2 71.2 66.4
VT 46.1 52.8 67.4 37.0 28.1 28.3
VA 52.3 59.9 30.8 40.1 60.6 65.0
WA 61.2 68.9 50.5 47.8 89.7 65.8
WV 61.7 71.6 39.6 76.4 24.2 86.1
WI 57.7 60.3 36.2 43.1 57.7 45.7
WY 61.0 78.2 21.8 35.3 62.0 67.6

Source:  National Association of Insurance Commissioners
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Table 9

Countrywide Residual Market Share

Private Passenger Auto Insurance
1978-1991

Residual Market Total Written

Year
Written Car Years 

(000's) (a)
Written Car Years

(000's) (b) Residual as % of Total

1978 7,357    99920 7.4
1979 7,030 105,236 6.7
1980 6,972 106,628 6.5
1981 6,701 109,368 6.1
1982 6,581 110,804 5.9
1983 6,151 113,801 5.4
1984 6,084 117,749 5.2
1985 6,791 122,811 5.5
1986 7,877 126,263 6.2
1987 8,727 127,778 6.8
1988 9,268 130,552 7.1
1989 9,493 134,183 7.1
1990 8,736 137,962 6.3
1991 7,365 138,458 5.3

Homeowners Insurance
1979-1992

FAIR Plan Total Market

Year
Written Premiums 

(000's)
Written Premiums 

(000's) (c) Residual as % of Total

1984 149,128 11,682,558 1.3
1985 218,584 13,153,219 1.7
1986 332,421 14,113,491 2.4
1987 326,187 14,951,447 2.2
1988 298,104 15,272,290 2.0
1989 269,879 15,694,897 1.7
1990 246,005 16,239,453 1.5
1991 232,362 18,192,539 1.3
1992 235,234 19,171,380 1.2

(a)  Residual market defined as assigned risk plans, joint underwriting facilities,
or other special plans or pools for drivers who are not able to obtain coverage
in the voluntary market.

(b)  Total market equals residual plus voluntary market.

(c)  Total market written premium only includes the states that have FAIR plans.
Figures include premiums for homeowners, fire and allied lines.

Sources: Automobile Insurance Plans Service Office, Property Insurance Plans
Service Office and National Association of Insurance Commissioners
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Table 10
Voluntary Market And Residual Market

Private Passenger Non-Fleet Net Written Car Years
1991

Voluntary Residual Residual Market Type of Market
State Market  Market Total   as % of Total Mechanism
AL 2,067,380 976 2,068,356 0.05 AIP
AK 263,792 4,957 268,749 1.84 AIP
AZ 1,869,490 321 1,869,811 0.02 AIP
AR 1,552,512 921 1,553,433 0.06 AIP
CA 14,035,466 206,693 14,242,159 1.45 AIP
CO 2,135,385 1,348 2,136,733 0.06 AIP
CT 1,836,555 117,100 1,953,655 5.99 AIP
DE 391,612 39,382 430,994 9.14 AIP
DC 161,988 27,276 189,264 14.41 SF
FL 7,052,970 35,019 7,087,989 0.49 JUA
GA 4,110,273 9,748 4,120,021 0.02 AIP
HI 585,661 10,188 595,849 1.71 JUA
ID 708,644 277 708,921 0.04 AIP
IL 6,188,249 10,169 6,198,418 0.16 AIP
IN 3,301,638 942 3,302,580 0.03 AIP
IA 1,844,366 489 1,844,855 0.03 AIP
KS 1,786,570 9,384 1,795,954 0.52 AIP
KY 2,255,825 13,531 2,269,356 0.60 AIP
LA 1,651,674 8,032 1,659,706 0.48 AIP
ME 727,962 19,577 747,539 2.62 AIP
MD 2,720,904 133,863 2,854,767 4.69 SF
MA 2,449,296 950,940 3,400,236 27.97 OTHER
MI 5,703,243 178,734 5,881,977 3.04 JUA
MN 2,755,516 10,721 2,766,237 0.39 AIP
MS 1,132,791 6,281 1,139,072 0.55 AIP
MO 3,111,813 7,581 3,119,394 0.24 JUA
MT 547,586 174 547,760 0.03 AIP
NE 1,167,889 235 1,168,124 0.02 AIP
NV 781,901 177 782,078 0.02 AIP
NH 485,275 164,895 650,170 25.36 RF
NJ 2,881,492 1,059,887 3,941,379 26.89 AIP
NM 829,261 1,377 830,638 0.17 AIP
NY 6,923,384 1,404,001 8,327,385 16.86 AIP
NC 3,458,319 1,099,298 4,557,617 24.12 RF
ND 457,089 84 457,173 0.02 AIP
OH 6,250,930 189 6,251,119 0.00 AIP
OK 2,071,653 2,954 2,074,607 0.14 AIP
OR 1,847,042 1,320 1,848,362 0.07 AIP
PA 6,448,001 427,491 6,875,492 6.22 AIP
RI 435,323 44,761 480,084 9.32 AIP
SC 1,334,024 823,046 2,157,070 38.16 RF
SD 483,954 182 484,136 0.04 AIP
TN 2,707,256 9,699 2,716,955 0.36 AIP
TX 6,945,847 365,067 7,310,914 4.99 AIP
UT 969,045 357 969,402 0.04 AIP
VT 348,971 15,535 364,506 4.26 AIP
VA 3,788,729 129,450 3,918,179 3.30 AIP
WA 3,255,059 4,976 3,260,035 0.15 AIP
WV 1,072,582 4,834 1,077,416 0.45 AIP
WI 2,842,588 596 2,843,184 0.02 AIP
WY 357,668 49 357,717 0.01 AIP

Total 131,092,443 7,365,084 138,457,527 237.62

AIP:  Auto Insurance Plan RF:  Reinsurance Facility
JUA:  Joint Underwriting Association SF:  State Fund
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Table 11

Residual Market Share
Homeowners Insurance

1992

State

Residual 
Market   
Written 

Premiums
(000's) (a)

Total 
Market
Written 

Premiums
(000's) (b)

Residual 
as 

% of Total
California 45,290 3,239,840 1.40%
Connecticut 3,135 484,525 0.65%
Delaware 355 72,576 0.49%
Dist. of Columbia 1,032 69,892 1.48%
Georgia 3,055 724,997 0.42%
Illinois 4,830 1,192,551 0.41%
Indiana 803 558,051 0.14%
Iowa 272 279,409 0.10%
Kansas 1,939 306,977 0.63%
Kentucky 8,034 302,195 2.66%
Louisiana 1,585 580,648 0.27%
Maryland 1,578 465,017 0.34%
Massachusetts 25,890 815,244 3.18%
Michigan 51,876 949,175 5.47%
Minnesota 1,297 507,258 0.26%
Missouri 5,339 527,427 1.01%
New Jersey 13,710 1,013,877 1.35%
New Mexico 2,730 148,661 1.84%
New York 25,924 2,079,336 1.25%
North Carolina 9,997 708,729 1.41%
Ohio 3,817 954,805 0.40%
Oregon 1,154 263,063 0.44%
Pennsylvania 12,315 1,213,071 1.02%
Rhode Island 2,587 139,424 1.86%
Virginia 4,195 525,391 0.80%
Washington 359 504,473 0.07%
West Virginia 425 155,667 0.27%
Wisconsin 1,711 389,105 0.44%

Total 235,234 19,171,384

(a)  Residual market defined as assigned risk plans, joint underwriting facilities, or other special plans or pools
for drivers who are not able to obtain coverage in the voluntary market.

(b)  Total market equals residual plus voluntary market.

Source: Property Insurance Plans Service Office and National Association of Insurance Commissioners
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The availability of automobile insurance varies
dramatically across Texas and that variation is
strongly related to the minority population and
income of the area. By examining policy and
exposure counts at a ZIP code level, the geographic
bias in insurance availability within urban areas
becomes apparent.

In Texas, there is a good and ready measure of
insurance availability because of the structure of
the automobile insurance market. The Texas
private passenger automobile insurance market has
three components: Standard/Preferred (70-75
percent), Non-Standard (15-20 percent) and
Assigned Risk (5-10 percent). Drivers denied
coverage in the standard or preferred markets end
up with non-standard carriers or in the assigned
risk plan. The measure of availability is the share
of assigned risk plus non-standard to total
exposures—the share of all consumers who sought
automobile insurance, could afford it, paid for it and
yet were rejected by standard and preferred
companies. A high share indicates more people
insured in non-standard and assigned risk markets
while a low share indicates more people insured in
the standard voluntary market.

The chart on page 32 groups all ZIP codes in
Texas with population greater than 400 people and
provides numbers and factors that relate the
numbers to the statewide average. For example, a
factor of 1.0 means that a ZIP code has non-
standard plus assigned risk share of about 20.8
percent—the same as the statewide average. A
factor of 2.0 means a share of 41.5 percent—twice
the statewide average, while a factor of 0.5 means
10.4 percent of total exposures in the ZIP code are
non-standard and assigned risk—half the statewide
average.

The chart groups ZIP codes into groups based
upon the ZIP code’s availability factor or share of
non-standard plus assigned risk. For example, 391
ZIP codes (with population of 400 or more) had
automobile insurance availability factors between
half and three-quarters of the statewide average—
factors of .51 to .75, or shares of 10.5 percent to 15.6
percent. Another 97 ZIP codes had availability
factors 26 percent to 50 percent above the statewide
average—factors of 1.26 to 1.50 or shares of 26.1 to
31.1 percent.

The chart also reports the average of two
characteristics of the ZIP codes included in the
analysis—percentage minority population and
median household income. Each number in these
two columns represents the average of the
percentage minority population and median
household income, respectively, of the ZIP codes
availability groupings in the first column. For
example, for the 97 ZIP codes whose share of non-
standard plus assigned risk exposures to total
exposures was 126 percent to 150 percent above the
statewide average, the average of the percentage
minority population for these ZIP codes was 50.4
percent or 177 percent of the statewide average for
percentage minority population. Similarly, the
average of the median household income for these
97 ZIP codes was $21,771 or 77 percent of the
statewide average.

The chart shows a dramatic relationship
between insurance availability and minority
population as well as between insurance
availability and median household income. As
insurance availability decreases (i.e., the share of
non-standard plus assigned risk increases), the
minority population increases and median
household income decreases. The chart also shows
the tremendous variation in insurance
availability—non-standard plus assigned risk

Private Passenger
Automobile
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NAIC/Texas Special
Data Call
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shares from 5 percent to more than 50 percent of
total exposures.

This variation cannot be the result of random
variation, bad drivers deciding to live together or
the minority population being worse drivers, on
average. The Department compared composition of
the population in Texas by race to the composition
of involvement in accidents as reported to the Texas
Department of Public Safety (DPS) and found that
minorities were no more likely to have been
involved in traffic accidents than the minority
share of the population. In 1992, the DPS reported
that of drivers involved in accidents in Texas, 61
percent were white, 20 percent were Hispanic, 12
percent were African American and 7 percent were
unknown or of another background. The state’s
population in 1992 was 61 percent white, 25
percent Hispanic, 12 percent African American and
2 percent other.

Finally, the Department performed a regression
analysis to determine if minority population was, in
fact, independently related to insurance availability

or if the variation in insurance availability was
primarily related to income with race simply
correlated to income. The Department’s regression
analysis showed that minority population was a
statistically significant (at the 99 percent
confidence level) contributor to the explanation of
insurance availability—even when the contribution
of income is controlled for.

The regression results indicate that drivers in
ZIP codes with high minority populations are two to
three times more likely to end up in non-standard
or assigned risk markets than drivers in low
minority population ZIP codes—while holding
median household income constant. For ZIP codes
with theoretical $15,000 median income, a resident
in a high minority ZIP code is twice as likely to be
in a nonstandard company or assigned risk than a
resident in a low minority area—33.9 percent to
16.4 percent. The disparity between high minority
and low minority ZIP codes is 27.3 percent to 9.8
percent for ZIP codes with a theoretical median
income of $60,000.
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NAIC/Texas Special Data Call

Share TAIP plus
Non-Standard

Exposures

Average of Non-
Anglo Population

Percentage
Average of Median
Household Income

Number of ZIP
Codes

0.0% to 5.2% 10.8% $53,374 3
5.3% to 10.4% 10.9% $42,097 85
10.5% to 15.6% 16.1% $29,675 391
15.7% to 20.8% 24.7% $24,869 484
20.9% to 26.0% 34.2% $22,658 250
26.1% to 31.1% 50.4% $21,771 97
31.2% to 36.3% 68.5% $20,136 73
36.4% to 41.5% 83.1% $18,783 41
41.6% to 46.7% 88.1% $15,849 29
26.8% to 51.9% 93.9% $13,173 16

over 51.9% 95.2% $12,858 11

Automobile
Insurance

Availability Factors

Average of Non-
Anglo Population

Factors

Average of Median
Household Income

Factors
Number of ZIP

Codes

0.00 to 0.25 0.38 1.88 3
0.26 to 0.50 0.38 1.49 85
0.51 to 0.75 0.56 1.05 391
0.76 to 1.00 0.87 0.88 484
1.01 to 1.25 1.20 0.80 250
1.26 to 1.50 1.77 0.77 97
1.51 to 1.75 2.41 0.71 73
1.76 to 2.00 2.92 0.66 41
2.01 to 2.25 3.09 0.56 29
2.26 to 2.50 3.30 0.47 16
over 2.51 3.34 0.45 11

Texas Statewide Results
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Each year the National Association of Insurance
Commissioners (NAIC) publishes the State Average
Expenditures & Premiums for Personal Automobile
Insurance report, which includes a measure of the
average expenditure on private passenger auto-
mobile insurance on a statewide and countrywide
basis. State and national averages, as well as
relative rankings, are widely reported in the news
media. Rarely, however, do these articles expand on
the possible causes of the differences in auto
insurance costs among states. The simple state-by-
state comparisons usually included in these media
stories have made it important for the NAIC to
include timely, useful analyses of these cost
differences in its future reports. This article covers
some of the initial work done by members of the
NAIC research staff in this area.

Modeling Loss Costs
Many factors affect the average premium

expenditure in a state. Most of these factors are cost
related: the relative driver age distributions,
general cost of living differences, the types of
automobiles being insured, theft and vandalism
rates, the relative mix of insurance coverages
purchased, and traffic density, to name a few. The
unique combinations of the various factors that
drive insurance costs in a particular state are
difficult to quantify statistically for a number of
reasons. For instance, the “urban-ness” of a
particular area, which is an amalgam of factors that
affect insurance costs (e.g., street conditions, driver
attitudes, law enforcement, crowding, general cost
levels, etc.) contributes to the overall average cost

because of higher accident frequencies and/or
severities associated with these conditions, but
there is no single quantitative variable that can be
used to measure the relative urban-ness of one state
as compared to another. Urban-ness is actually a
subjective trait or characteristic rather than a
quantifiable, measurable number. In research
circles, these characteristics are often referred to as
latent traits or latent characteristics and are a
combination of an unlimited number of specific
characteristics. The typical approach used by
researchers is to identify measurable proxies that
tend to be correlated with these latent traits in
order to measure the relative effect of these traits
on loss costs and on average premiums. For
instance, the variable population density (persons
per square mile) may serve as a proxy for one aspect
of urban-ness, the degree to which people are
concentrated in one area and competing for space.
The more densely packed an area, the more
opportunities for accidents, and the higher the
accident rate, the higher the insurance costs.

However, other facets of urban concentration
may also affect expenditures on auto insurance. The
general cost of living may be higher in a
concentrated urban setting because of the scarcity of
land, higher wage rates, or other costs of congestion.
Studies have shown that uninsured motorists are
more prevalent in urban settings, and this can
cause the average insurance expenditure to climb
for those consumers who actually do purchase this
coverage. Therefore, in addition to raising direct
loss costs through higher accident frequency, other
aspects of urban-ness also tend to drive up
expenditures. Other measurable variables that can
be used as a proxy for urban-ness include the
number of vehicles per square mile, the miles of
roads, the number of road intersections per square
mile, the average height of buildings in a given area
(which would be higher, on average, in urban
settings), the average traffic speed, and so forth. All
of these variables contribute in one way or another
to the relative number of accidents in a particular
area and/or the amount of coverage purchased, but
it is the unique combination of these variables that
actually drives the loss costs and premium
expenditures in a particular city or state.

Typically, researchers might use one or two of
these variables as an approximation of urban-ness
and construct mathematical models to try to explain
the observed differences in loss costs among
particular areas. Since these variables usually
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describe the same latent trait, one or two are often
sufficient. However, the effects of these individual
variables on loss costs are unique. Continuing our
urban-ness example, compare the variables
population density and percentage of population in
urban areas. Some states have a low population
and/or highway density because of their large land
area but the majority of the residents still live in a
few urban areas. For example, Alaska, ranked 50th
in population density, is ranked 29th in percentage
of the population living in urban areas. Therefore,
while for the most part population density and
urban percentage describe the same general
concept, this is not universally true. These two
variables will be highly correlated with each other
as well as with other variables that are part of the
latent trait “urban-ness," but will describe different
aspects of that trait.

A common mathematical modeling technique
that is widely used in this type of research is
regression analysis. Regression analysis is a
statistical test of the relationship between a single
dependent variable and one or more independent
variables. The assumption tested is that the
dependent variable changes in some systematic
fashion with a change in the independent variables.
This does not necessarily mean that the changes in
the independent variables cause the changes in the
dependent variable, but only that the dependent
and independent variables move together in some
systematic fashion. The standard ordinary least
squares multiple regression model assumes that the
dependent variable is a linear function of a series of
independent variables as shown by the general
regression equation shown below:

Yi = b0 + b1X1i + b2X2i + ... + bkXki + ei

Where:

Y= Dependent variable
X1-Xk= Independent variables
b0 = Intercept term
b1 - bk= Estimated partial regression coefficients
ei= Regression residuals

The estimated partial regression coefficient, for
example b1, is interpreted as the change in Y
following a one unit change in X1 assuming that all
other Xs are held constant. If the coefficient is
positive (negative) and statistically significant (that
is, the calculated T statistic for the coefficient meets
an acceptable level of probability that the coefficient

is not actually equal to zero), it suggests that an
increase in X corresponds to an increase in Y.

One of the basic assumptions of multiple
regression analysis is that the explanatory variables
are correlated with the dependent variable, but not
with each other. When that assumption is violated,
it can no longer be said that changes in X1 are made
while holding all other Xs constant. If X1 and X2 are
correlated, a change in X1 means that X2 will
change as well and the regression results then
become less interpretable. Because of the high
correlation among the 19 independent variables
selected for this study, a multiple regression
analysis using these variables is not able to separate
the effects of individual explanatory variables and,
therefore, would return unreliable T statistics and
regression coefficients. In layman’s terms, the
regression results would not show why the average
auto insurance expenditure was different from one
state to the next, only that it was different. In this
research, the primary focus is on why these
differences exist.

Factor analysis can be used to correct this
problem of multicollinearity in the X variables.
Factor analysis is a statistical technique that
creates a new set of variables, called factors, that
are weighted averages of the original set of
variables. These factors retain the information from
the original data set, but these new factors do not
have the multicollinearity problem inherent in the
original data set. When everything works correctly,
this makes interpretation of the results simpler and
more trustworthy.

The resulting factors are similar to latent traits,
so after evaluating the factor set, the analyst should
be able to better describe the underlying cause for
the observed differences in auto insurance
expenditures. After completing the factor analysis
procedure, the researcher should ideally have a set
of factors where each factor is highly correlated
with only a few of the original variables and is
totally uncorrelated with the factors. Also, each of
the original variables should be highly correlated
with only one or two of the resulting factors and not
with the other factors. Unless specific restrictions
are employed to reduce the number of factors, the
factor analysis will produce the same number of
factors as the original data set and contain the same
amount of statistical information, albeit in a
modified form. If the original variables in the data
set are totally uncorrelated with one another, the
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factor analysis would output those same variables
as factors. However, that is never the case with real
data so the resulting factors are always some
combination of the original variables. The analyst
must then identify the latent trait that each factor
actually represents by analyzing which variables
are included and excluded from that factor.
Although this part sounds easy in principle, it is
often difficult in practice and this is the part of the
factor analysis process that is the most subjective.
Still, when the factor analysis procedure works, it
eliminates many of the statistical problems that are
almost universally found in multiple regression
analyses of this type of data and makes
interpretation of results relatively painless.

The next section will describe the original set of
variables and their expected relationship to the
average costs of insurance in a particular area, and
then will show the factor analysis results and the
resulting latent traits that were identified. The
correlations of the original variables with each
factor are shown in an appendix, and one reader
may evaluate these factors differently than another
reader. Following that, the results of a multiple
regression analysis using the original variable set
are compared to the results obtained from using the
factor set to illustrate the statistical problem.

Data Set
The purpose of this study is to determine what

factors influence the average expenditure on auto
insurance in each of the 50 states.1 The data were
obtained from the U.S. Bureau of the Census, the
Federal Highway Administration, the American
Medical Association, the American Hospital
Association, the American Bar Association and the
NAIC. The dependent variable throughout the
analysis is average auto insurance expenditure
(AVGEXP), calculated by dividing the total auto
insurance written premiums in a state by the total
liability written car-years (a written car-year is
equal to 365 days of insurance coverage for a single
vehicle and is the standard measure of exposure for
automobile insurance). Although several years of
data are available, this study used data from 1990 to
facilitate accurate data match up with the

                                  

1The District of Columbia was omitted from the data set because of
statistical anomalies with the District data.

information found in the 1990 Census of Population
and Housing. The original data set of independent
variables included 19 variables that are listed in
Table 1. The table gives the variable name, a brief
description of the variable, the expected regression
coefficient sign (that is, whether or not the increase
in the independent variable will be associated with
an increase in the average premium expenditure),
and the actual coefficient sign that resulted from
the multiple regression analysis of the dependent
variable with the 19 independent variables. Details
on each of the independent variables and their
expected relationships with average insurance costs
are presented in the next section.

This analysis tends to include a larger number of
correlated variables than might otherwise be
included in such an analysis in order to better
demonstrate the use of the factor analysis procedure
in evaluating data of this type. However, there are
also practical concerns, because the use of state
aggregate expenditures tends to make the
relationships between insurance expenditures
ambiguous. For instance, in California about half
the population lives in large urban areas around Los
Angeles and San Francisco, and the insurance costs
for those urban areas are much higher than for the
remainder of the state. By combining the urban and
non-urban data to arrive at a single state average
insurance expenditure, the analysis tends to
understate the cost associated with urban areas and
overstate the costs associated with non-urban areas
and obscure the effect of the individual explanatory
variables chosen for the analysis. The inclusion of a
larger number of explanatory variables can do a
better job of picking up the interactions among
these variables on a statewide basis, even though
the inclusion of so many highly intercorrelated
variables violates the assumptions of the standard
multiple regression model.

Independent Variable Set

URBANPCT is the percentage of the state’s
residents who live in urban areas. This ranged from
32 percent to 92 percent with a mean value of 68
percent. It is expected that this variable would have
a positive correlation with the average premium
expenditure because of the increased frequency of
accidents in large metropolitan areas. It is also
expected that urban residents purchase a more
comprehensive package of insurance products and
have relatively more expensive cars to insure.
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However, URBANPCT is also highly correlated with
several other variables including median income,
auto theft rate, average hospital cost, and severity.

SEVERITY is the average losses incurred per
incurred insurance claim. The mean value was
approximately $2,100 but ranged up to almost
$4,500. Theory tells us that severity is positively
related to insurance premiums, but this variable is
also correlated with attorney density, median
income, population density, and urban percentage,
to name a few. This could represent a correlation
with urban-ness, but it also could simply be a
correlation with a particular region of the country
and reflect the relatively high cost of living found in
the northeastern United States. Also, although
accidents tend to involve more severe damage in
rural areas because of higher average speeds,
related costs might be higher in urban areas. This
variable is a measure of insured loss costs, but does
not take into account uninsured loss costs.
Therefore, the percentage of uninsured drivers in a
state, the average limits of liability, and the average
distribution of values for insured vehicles will also
affect the average costs and should be at least
partially reflected in this variable.

MED_INC is the state’s median household
income. This variable ranged from around $16,000
to $30,000. People in states with high incomes tend
to have more expensive cars and buy more
comprehensive insurance coverage. This should lead
to higher average expenditures on auto insurance.
Median income, however, is highly correlated with
several other independent variables including labor
repair costs, urban percentage, severity and
population density.

AVG_HOS is the average hospital cost per
patient per day. These state averages ranged from
$436 to more than $1,100. This is a proxy for a
state’s relative average medical costs, which should
have a positive impact on average auto insurance
premiums. Losses from accidents with personal
injuries are greatly affected by the cost of medical
services, so the relative cost of hospital care should
be a good proxy for the effect of medical costs on
auto insurance premiums. However, this variable
also is strongly correlated with median income and
urban percentage, which might distort the
regression results.

THEFT_RT was calculated by taking the number
of vehicle thefts in each state and dividing by the

number of registered vehicles. The resulting
variable ranged from 1 to more than 18 thefts per
1,000 registered automobiles. Theft is a major loss
which drives up the average cost of insurance for all
drivers. Relatively more auto thefts occur in large
metropolitan areas because that is where the cars
are, so this variable is also correlated with other
independent variables such as population density
and urban percentage. There can also be a
relationship between income and theft rates, as
persons with higher incomes tend to buy more
expensive cars that pose a more lucrative target to
thieves. If high theft rates are associated with
higher value cars, then average insurance
expenditures will be relatively higher as well
because of the broader package of coverage
purchased by those consumers.

POP_DENS is the state population density per
square mile. This ranges from less than 1 person
per square mile in Alaska to more than 1,000 people
per square mile in New Jersey. The more people
there are in a given area, the more vehicles there
are, generally, and the resulting congestion
increases the likelihood of losses and insurance
claims. However, there are other cost drivers as
well, such as the increased cost of living, that would
also affect overall expenditures. Additionally, it is
the mix of all of these variables that contributes to
the overall costs, and it is possible to have a
relatively high population density of persons that
neither own nor drive automobiles, so the
covariance of this variable with vehicle density,
road mileage, and the percent of the population
living in urban areas may contribute more
information than would be otherwise obtainable
from the other variables. Population density is
correlated strongly with income, the auto theft rate
and highway density.

Three repair cost indices for labor (REPAIR_L),
parts (REPAIR_P), and other repair costs
(REPAIR_O) were included to measure the relative
average repair costs in each state. The “other”
category includes things such as tow service, taxes,
storage, etc. Each of these variables was expected to
have a positive relationship with average auto
insurance expenditures because of its impact on
claim costs. That is, higher repair cost indices would
suggest that claims costs would be higher, in
general, also. These variables tend to be correlated
with each other and with median income and
population density as well.
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POP_16-24 is the percentage of the state’s
population between the ages of 16 and 24 years old.
Male drivers under the age of 25 have a higher
accident rate than the rest of the population and,
consequently, pay higher auto insurance premiums.
States with a relatively large percentage of drivers
in this age category should exhibit relatively higher
average insurance premiums for those that
purchase insurance, but because the proportion of
drivers that are uninsured tends to be higher for
this group as well, the total average expenditure
also will increase for all drivers as the average
uninsured motorists coverage premium increases.
While this variable is highly correlated with
average insurance premium expenditures, it is also
correlated with other independent variables such as
urban percentage and average claim cost.

The variable HWY_DEN, highway density, was
calculated by dividing the total miles of highways in
a state by the total land area of that state.
Relatively higher highway density suggests that
there is more congestion and road miles traveled,
which should increase the claims costs and the
overall expenditures as well. Highway density is
also correlated with claim severity and population
density, which tends to increase the difficulty of
extracting the impact of this variable on average
premium expenditures in a multiple regression
analysis.

VEH_POP is the number of registered vehicles in
a state divided by the state’s population. Households
with more than one car and/or more than one car
per eligible driver generally receive discounts on
their automobile insurance premiums either for
insuring multiple cars with one insurer and/or for
reduced usage on one or more of the insured
vehicles. In states where the ratio of cars to drivers
is higher, the result would be relatively lower
average auto premiums. Multicar drivers tend to be
older on average, and this tends to imply that the
average auto insurance premium would be lower for
a state with a high proportion of these drivers as
well. However, people with more than one car would
also tend to be wealthier, which influences the type
of car and the amount of insurance purchased.
Therefore, it is uncertain what relationship this
variable will show with the average insurance
premium expenditure variable.

AVG_MI was the average number of miles driven
per registered vehicle per year. One would expect
that states with higher average vehicle usage would

see higher insurance premiums as a result of the
increased opportunity for auto accidents. This
variable ranged from a low of slightly more than
8,300 miles per year in Alaska to a high of more
than 14,500 miles per year in Arkansas. The
average miles driven variable was negatively
correlated with the number of registered vehicles
per person. Although the fact that the number of
registered vehicles is the denominator in AVG_MI
and the numerator in VEH_POP could cause this
negative correlation, it is also true that a person can
only drive one car at a time and therefore people
with more than one vehicle will probably drive
fewer miles per automobile on average, which could
also affect the degree of correlation among these
variables.

ATT_RT is the per capita number of attorneys in
a state. This variable has been used as a proxy for
the relative litigiousness of a given population in
other studies of auto insurance costs. Insurance
claims in which lawyers are involved tend to be
more costly and therefore states with a high level of
lawyer involvement would tend to have higher
average insurance premiums, everything else being
equal. However, it has also been suggested that
attorneys become involved in the more severe cases,
so attorney involvement may not in fact be a cost
driver but rather a cost indicator, so this variable
may exhibit strong correlations with the severity
measures. Attorneys also tend to reside in
metropolitan areas, as this variable is correlated
with population density, urban percentage, and
median income.

DR_RT is the per capita number of physicians in
a state. This variable, along with the density of
attorneys, could also be used as a proxy for the
relative number of “professionals” living in a
particular state. It is expected that professionals
earn more money on average and have newer cars
with a broader range of insurance coverage. They
also tend to live in large cities which causes this
variable to be correlated with population density
and urban percentage. A relatively large number of
doctors per resident would also tend to drive down
medical costs in a state, assuming that physician's
services are a normal good that reacts to the normal
rules of supply and demand. However, a number of
studies in the health care field have suggested that
this is not necessarily true, and that a higher
number of physicians will not increase competition
and therefore lower prices, but will instead cause
the physicians to increase their services and thus
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drive up costs even further.2 That would suggest
that more doctors per capita would cause higher
insurance costs in general, even though other
health-related variables in this study would move in
the opposite direction. Obviously, per capita
physicians is a variable that may describe several
latent traits, some of which would have conflicting
effects on auto insurance expenditures.

FREQ is the claim frequency, measured as the
number of incurred claims divided by the number of
registered vehicles in the state. If the insured
population in a state tends to file more insurance
claims on average than the population of another
state, it would be expected that the population
would on average pay higher auto insurance
premiums. This variable tends to be negatively
correlated with the VEH_POP variable (per capita
vehicles) because the number of vehicles is the
denominator in the FREQ ratio and the numerator
in the VEH_POP ratio, but that could be offset by
the relationship between the number of claims
relative to the population, which are the other two
pieces of these two ratios.

POP_GRWTH is the percentage change in the
state’s population between 1990 and 1992. States
with growing populations demand an increasing
quantity of insurance, which would tend to push
prices higher. In high growth areas, the traffic
movement infrastructure has not had time to adapt
to the growth rate, so as population density
increases faster than the highway density, more
cars are competing for limited space. This would
tend to affect the accident rate and the severity
rate, driving up the cost of insurance. The
population growth variable is correlated with the
population movement variable and with the average
hospital cost variable.

POP_MOVE is the percentage of the state’s 1990
population who lived in a different state in 1985.
This variable is similar to the population growth
variable but actually picks up a different aspect of
the change in an area’s population. Population
growth may be either internal to a state (e.g., high
birth rates) or external (population migration). The
POP_MOVE variable is intended to pick up that
growth that comes from outside the state’s borders.

                                  

2For a detailed discussion, refer to Paul J. Feldstein, Health Care
Economics, 3rd edition (John Wiley & Sons: New York, 1988).

It is expected that new residents are unfamiliar
with local traffic conditions, laws, and general
customs. For instance, a Miamian who found herself
driving in the ice and snow of winter-time Chicago
would face a much different driving pattern than
was her previous experience, and it is expected that
this would increase the accident rate. It also might
be true that persons who tend to move across state
lines may be somewhat more affluent, which would
tend to exacerbate inflationary trends in claims
costs, or the opposite may be true, that the
migratory population is less affluent, or it may be
true that neither condition exists. The MED_INC
variable is used to pick up differences in median
income between states, but those differences in
median income may be associated with greater
affluence or they may be associated with higher cost
of living, so once again, it is the interaction of these
variables that will be useful in describing the latent
traits that drive insurance costs. There have been
studies that have associated higher claims costs
with higher transience in the driving population,
and this variable is intended to measure the relative
effect of this exposure. The POP_MOVE variable is
correlated with the population growth and highway
density variables, but it is not known whether this
variable would be positively or negatively correlated
with average premium expenditure.

65YRS+ is the percentage of the state’s
population that is 65 years old or older. It is not
known for sure whether this variable has a positive
or negative impact on a state’s average premium
expenditure. While the driving skills of people tend
to deteriorate in the later years, they also drive
fewer miles on average than a younger person and
at slower speeds. This variable is negatively
correlated with population growth and average
hospital cost, and positively correlated with
highway density.

Output from the Factor Analysis

A factor analysis was performed on the above
described 19 independent variables to correct for the
severe multicollinearity among the variables. A
factor analysis basically produces a new variable or
factor that is a weighted average of the original
variables. Table 2 summarizes the results of the
factor analysis, lists the 19 factors that emerged
from the analysis and includes the expectations
about each factor’s relationship with the dependent
variable, average insurance expenditures in each
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state. The Appendix gives the actual correlations
between the original variable set and the factor set.
The following section discusses the reasoning
behind the labels that were applied to the factors
produced by this analysis. The factors are presented
in CAPITALIZED ITALICS to distinguish them
from the 19 variables in the original data set.

URBAN INCOME was heavily influenced by
median household income, the percentage of the
population working as doctors, and the percentage
of the population working as attorneys, and to a
lesser extent by some of the other urban area
indicators. DENSITY was mostly affected by
population density per square mile and the number
of highway road miles per square mile of land area,
but also showed a strong negative relationship to
population growth, so it may also be a reflection of
the life cycle of a particular area of the country.
REPAIR is strongly weighted by the average labor
repair cost and average parts repair cost, but also
showed correlation with the urban indicators as
well. TRANSIENCE is a measure of population
change and shows high correlation with both
population movement and population growth,
although the population movement variable has a
much stronger association than the growth variable.
MILES DRIVEN was strongly influenced by the
average number of miles per vehicle and showed
strong negative correlation with the per capita vehi-
cles variable. Since the denominator of miles per
vehicle and numerator of vehicles per person are
the same, this factor is pulling out that portion of
the statistical correlation. Another factor,
VEHICLE OWNERSHIP, also has a high
correlation with the vehicles per person but not
with the miles per vehicle, so the effect of the
number of vehicles owned by drivers is isolated in
this factor.

URBAN CONCENTRATION mostly contains
the percentage of the state’s residents who live in an
urban area (as defined by the U.S. Bureau of the
Census), but also shows correlation with vehicle
theft rates, population growth, and to a lesser
extent, hospital costs. AGE65+ is dominated by the
variable representing the percentage of the
population 65 years of age or older, but also shows a
negative relationship with median income and
population growth, so this factor could actually be a
regional indicator rather than an indication of the
effect of a graying population. The YOUTHFUL
DRIVER factor is weighted heavily by the

percentage of the state’s population that is between
the ages of 16 and 24.

URBAN MEDICAL COST includes the average
cost to community hospitals per patient per day, but
also is positively correlated with the median income
variable, population growth, and urban percentage,
and appears to represent another aspect of urban-
ness with respect to medical costs. MISCREPAIR
was dominated by the REPAIR_O variable, which is
the index for claims costs that includes charges for
towing, storage, taxes, etc.. The factor CLAIM
RATE seems to be measuring the number of claims
made per registered vehicle and not much else.
CLAIM COST is mostly influenced by the average
loss amount paid per insurance claim, but there are
some lesser correlations with median income and
population density, indicating an urban influence
here as well. The POPULATION GROWTH factor
is picking up the population shift variable
POP_GRTH. The last five factors produced by the
factor analysis (FACTOR15 through FACTOR19)
do not have readily identifiable definitions and
probably represent statistical noise within the
original data set.

These are the interpretations that were chosen
in this analysis, but another analyst could easily
interpret these results differently. Also, an
expanded set of data variables might produce
different results again. However, the results of this
analysis clearly show that the urban-ness of a state,
along with the general cost of living and income
levels, are statistically significantly related to these
other cost indicator variables.

Statistical Results
The regression results using the original 19

independent variables are shown in Table 3 and the
regression results using the factor set are shown in
Table 4. These comparisons illustrate the reasons
for using factor analysis to restate these data
variables into a more statistically tractable form. In
Table 3, only the SEVERITY variable is statistically
significant in explaining state-by-state differences
in average insurance expenditures. However, that is
misleading, because it has already been firmly
established that because of the high degree of
correlation among the independent variables, this
analysis violates one of the key assumptions of the
regression model. With a high degree of
multicollinearity, the statistical tests as to the
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degree and direction of the relationship between the
independent variables and the dependent variable
are unusable. This model may still be used to
predict the relationship in total, but the
interpretation of the regression coefficients as the
change in Y given a change in X is no longer valid.

The factors, on the other hand, are by definition
statistically independent of one another. Each of the
resulting factors is totally uncorrelated with the
other 18 factors and, therefore, the statistical tests
are once again valid. Also note that in the analysis
of variance table at the top of both Table 3 and
Table 4, the resulting R-square, mean square error,
and other regression model statistics are identical.
That is because all of the information in the original
19 variables is included in the 19 factors, but the
information has been restructured to eliminate
some of the statistical anomalies in the original data
set. As a result, it is now possible to identify the
effect of each of the latent traits that these factors
represent on the average insurance expenditures in
each state.

Looking to Table 4, we see that the factors that
proved to be statistically significant in explaining
differences in average auto insurance expenditures
across states were URBAN INCOME, DENSITY,
REPAIR, TRANSIENCE, URBAN CONCEN-
TRATION, YOUTHFUL DRIVERS, URBAN
MEDICAL COST, MISCELLANEOUS REPAIR,
CLAIM COST and VEHICLE OWNERSHIP. Fac-
tors that did not make the cut included MILES
DRIVEN, AGE65+, CLAIM RATE, POPULA-
TION GROWTH, and FACTOR15 through
FACTOR19. These results seem intuitively correct,
as the higher the claims cost in a state, the higher
the premiums must be in order for insurers both to
pay the claims and earn a fair profit. Also, residents
of states with higher average incomes are more
likely to have a newer, more expensive mix of vehi-
cles and to purchase more extensive insurance
coverage. These characteristics lead to a higher
average expenditure on insurance premiums. Also,
areas with high population and/or traffic density
have more vehicles using the available road space,
driving up insurance costs. The percentage of the
population that lives in an urban area, captured in
the URBAN INCOME, URBAN CONCENTRA-
TION and URBAN MEDICAL COST factors, also
shows that when a large percentage of a state’s
residents are concentrated in cities, insurance
premiums will be higher on average.

Conclusion
Theory presents us with many variables that are

thought to affect the cost of automobile insurance in
a given area. However, because of the multi-
collinearity between these variables, multiple
regression analysis is not a reliable statistical tool in
testing the hypothesized relationships among these
variables. When significant multicollinearity prob-
lems exist, the regression coefficient signs are often
unstable and may show a sign opposite to the one
that theory would suggest. Additionally,
multicollinearity tends to inflate the standard errors
of the regression coefficients and shows them to be
statistically insignificant when in fact there is some
relationship. Factor analysis is a statistical process
that can help alleviate these problems by removing
the severe multicollinearity from the model.

Many loss cost “factors“ exist that should be
considered when comparing the average automobile
insurance premium expenditures among the many
states. The fact that residents of one state pay more
on average than the residents of another state does
not necessarily mean that one group is being
overcharged. Individual state characteristics such
as the urban-ness, wealth, and coverage preferences
of the residents play a large role in the observed
differences among states in the average expenditure
on automobile insurance premiums. To the extent
that average insurance expenditures are a result of
higher incomes and more valuable cars, residents in
a high-average-expenditure state may indeed be
enjoying a great deal because their high average
expenditures may be, dollar for dollar, lower as a
percentage of assets. For instance, an average
premium of $1,000 that protects an average asset
value of $100,000 might be a much better deal than
an average premium of $100 that only protects $500
worth of assets.

There are a number of other state-specific factors
that were omitted from this study, such as the effect
of market concentration, general availability of
coverage, the degree of competition, and the effects
of regulation. This research, while limited in scope,
does point out some of the pitfalls often encountered
in insurance cost research. A more detailed
analysis, based on rating territories in each state, is
planned for the future, and the results of that study
may be able to shed even more light on the factors
that drive the cost of auto insurance from state to
state.
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Table 1
Data Set of Original Variables

Variable Name Description

Expected
Sign

 +/-

Observed
Sign

+/-

URBANPCT Percentage of the population living in an urban area + +
REPAIR_L Average auto repair labor costs + -
REPAIR_P Average auto repair parts costs + +
REPAIR_O Average auto repair other costs + -
MED_INC Median household income + +
ATT_RT Number of attorneys per state population + +
DR_RT Number of doctors per state population + +
THEFT_RT Vehicle thefts per 1,000 registered vehicles + +
VEH_POP Registered vehicles per state population - -
POP_DENS Population density per square mile + +
AVG_MI Average miles driven per registered vehicle per year + +
HWY_AREA Miles of highway per square mile of land area + -
POP_MOVE Percentage of the population living in a different state in 1985 +/- +
AVG_HOS Average hospital cost per patient per day + +
POP_16-24 Percentage of the population between the ages of 16 and 24 + -
POP_GRWTH State population growth between 1990 and 1992 + -
65YRS+ Percentage of the population 65 years of age or older + -
SEVERITY Average incurred losses divided by incurred claims + +
FREQ Incurred claims per 100 registered vehicles + -

Table 2
Results of Factor Analysis on Original 19 Independent Variables

Factor
Number Factor Label Important Variable Correlations

Expected
Sign
(+/-)

FACTOR1 URBAN INCOME ATT_RT, DR_RT, MED_INC,
THEFT_RT, POP_DENS,
URBANPCT

+

FACTOR2 DENSITY HWY_AREA, POP_DENS,
POP_GRTH

+

FACTOR3 REPAIR REPAIR_P, REPAIR_L +
FACTOR4 TRANSIENCE POP_MOVE, POP_GRTH +
FACTOR5 MILES DRIVEN AVG_MI, VEH_POP +
FACTOR6 URBAN

CONCENTRATION
URBANPCT, THEFT_RT,
POP_GRTH

+

FACTOR7 AGE65+ POP_65UP, POP_GRTH, MED_INC +
FACTOR8 YOUTHFUL DRIVERS POP_1624 +
FACTOR9 URBAN MEDICAL

COSTS
AVG_HOS, URBANPCT, MED_INC,
THEFT_RT, POP_GRTH

+

FACTOR10 MISC REPAIR REPAIR_O +
FACTOR11 CLAIM RATE FREQ +
FACTOR12 CLAIM COST SEVERITY +
FACTOR13 VEHICLE OWNERSHIP VEH_POP +/-
FACTOR14 POPULATION GROWTH POP_GRTH +/-
FACTOR15 N/A Statistical "Noise" +/-
FACTOR16 N/A Statistical "Noise" +/-
FACTOR17 N/A Statistical "Noise" +/-
FACTOR18 N/A Statistical "Noise" +/-
FACTOR19 N/A Statistical "Noise" +/-
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Table 3
Regression Results Using Original 19 Independent Variables

Analysis of Variance

                  Sum of                 Mean
Source   DF            Squares               Square  F Value Prob>F

Model   19 1078969.6866 56787.87824         18.176  0.0001
Error   30     93730.8896   3124.36299
C Total   49 1172700.5762

Root MSE    55.89600  R-square       0.9201
Dep Mean  521.65040  Adj R-sq       0.8695
C.V.                   10.71522

Parameter Estimates

                       Parameter             Standard              T for H0:
Variable                  DF                         Estimate                         Error         Parameter=0         Prob > |T|

INTERCEPT  1 -304.506151 388.56669535 -0.784 0.4394
URBANPCT  1 47.444519 118.27446723 0.401 0.6912
REPAIR_L  1 -0.053013 0.16258679  -0.326 0.7466
REPAIR_P  1 0.180811 0.15666890 1.154 0.2576
REPAIR_O  1 -0.007342 0.26495935 -0.028 0.9781
MED_INC  1 8.176496 8.16461789 1.001 0.3246
ATT_RT  1 24.634363 27.90744809 0.883 0.3844
DR_RT  1 34.947770 36.86591798 0.948 0.3507
THEFT_RT  1 2.383223 5.35032660 0.445 0.6592
VEH_POP  1 -6.411816 144.32050907 -0.044 0.9649
POP_DENS  1 14.587419 18.70972834 0.780 0.4417
AVG_MI  1 0.005042 0.01022609 0.493 0.6256
HWY_AREA  1 -0.130902 17.33972415 -0.008 0.9940
POP_MOVE  1 548.970693 322.26285529 1.703 0.0988
AVG_HOS  1 0.145161 0.10058730 1.443 0.1593
POP_16-24  1 -356.776631 835.72741923 -0.427 0.6725
POP_GRTH  1 -994.165104 951.75627081 -1.045 0.3046
65YRS+  1 -306.974296 666.24231998 -0.461 0.6483
SEVERITY  1 0.093637 0.02339207 4.003 0.0004
FREQ  1 -3.265734 4.56978393 -0.715 0.4804

_____________________________________________________________________________________________
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Table 4
Regression Results Using Results Of Factor Analysis As Independent Variables

Analysis of Variance

                                Sum of                 Mean
Source DF            Squares               Square       F Value       Prob>F

Model 19 1078969.6866 56787.87824       18.176         0.0001
Error 30     93730.8896   3124.36299
C Total 49 1172700.5762

Root MSE  55.89600  R-square       0.9201
Dep Mean          521.65040  Adj R-sq       0.8695
C.V.    10.71522

Parameter Estimates

                             Parameter                 Standard     T for H0:
Variable                          DF                      Estimate                         Error            Parameter=0         Prob > |T|

INTERCEPT 1  521.650400  7.90488835  65.991 0.0001
URBAN INCOME 1 75.970012 7.98514308  9.514 0.0001
DENSITY 1 56.841695 7.98514308  7.118 0.0001
REPAIR 1 42.498716 7.98514308  5.322 0.0001
TRANSIENCE 1 18.651487 7.98514308  2.336 0.0264
MILES DRIVEN 1  6.726272 7.98514308  0.842 0.4063
URBAN
CONCENTRATIO
N

1 34.632042 7.98514308 4.337 0.0002

AGE65+ 1  -12.692627 7.98514308  -1.590 0.1224
YOUTHFUL
DRIVERS 1 24.667436 7.98514308 3.089 0.0043
URBAN MEDICAL
COSTS 1 43.239466 7.98514308 5.415 0.0001
MISC REPAIR 1  20.217752 7.98514308  2.532 0.0168
CLAIM RATE 1 -7.628240 7.98514308 -0.955 0.3471
CLAIM COST 1  76.524552  7.98514308  9.583 0.0001
VEHICLE
OWNERSHIP 1  -17.400519 7.98514308 -2.179 0.0373
POPULATION
GROWTH 1 -7.873584 7.98514308 -0.986 0.3320
FACTOR15 1  9.765445 7.98514308  1.223 0.2309
FACTOR16 1  4.697071 7.98514308  0.588 0.5608
FACTOR17 1 -3.884057 7.98514308 -0.486 0.6302
FACTOR18 1 11.098160 7.98514308  1.390 0.1748
FACTOR19 1  6.007056 7.98514308  0.752 0.4577

_____________________________________________________________________________________________
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Appendix

Factor Analysis Results
Rotation Method: Varimax
      Rotated Factor Pattern

URBAN
INCOME DENSITY REPAIR TRANSIENCE MILES DRIVEN

ATT_RT 86 * 8 25 * -11 -16
DR_RT 77 * 42 * -2 -5 0
MED_INC 57 * 28 * 24 * -4 -12
THEFT_RT 49 * 27 * 30 * -7 17
HWY_AREA 19 88 * 24 * -18 0
POP_DENS 28 * 75 * -2 -22 15
REPAIR_P 2 13 94 * -6 -2
REPAIR_L 34 * 7 80 * -1 -25 *
POP_MOVE -8 -19 -5 94 * -5
POP_GRTH -14 -38 * -8 53 * -1
AVG_MI -12 4 -15 -4 97 *
URBANPCT 32 * 10 5 9 -10
POP_65UP -5 23 -3 -16 -2
POP_1624 18 16 0 -1 1
AVG_HOS 25 * 3 -1 20 4
REPAIR_O 3 20 16 -21 13
FREQ 12 -1 -6 3 -5
SEVERITY 26 * 27 * 23 16 0
VEH_POP -22 -24 * -4 15 -46 *

URBAN
CONCEN-
TRATION AGE65+

YOUTHFUL
DRIVERS

URBAN
MEDICAL

COSTS MISC REPAIR
ATT_RT 24 * -8 10 15 -1
DR_RT 8 10 22 6 6
MED_INC 19 -29 * 4 37 * 1
THEFT_RT 43 * 0 18 28 * 22
HWY_AREA 7 19 11 0 13
POP_DENS 10 16 16 8 22
REPAIR_P 2 -3 -7 -3 23
REPAIR_L 7 0 11 5 -9
POP_MOVE 3 -12 1 10 -19
POP_GRTH 32 * -34 * -8 26 * -3
AVG_MI -6 -1 -1 1 9
URBANPCT 84 * -8 23 26 * 10
POP_65UP -6 93 * 4 -18 15
POP_1624 17 4 93 * 12 -3
AVG_HOS 29 * -26 * 17 82 * -1
REPAIR_O 9 16 -3 0 90 *
FREQ 3 -2 9 9 -6
SEVERITY 19 1 21 14 16
VEH_POP -10 -1 -25 * -15 -23 *

NOTE: Printed values are multiplied by 100 and rounded to the nearest integer.
Values greater than 0.229416 have been flagged by an ‘*’ indicating statistical significance.

_____________________________________________________________________________________________
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Factor Analysis Results

CLAIM RATE CLAIM COST
VEHICLE

OWNERSHIP
POPULATION

GROWTH FACTOR 15
ATT_RT  8  10  -6 -2  1
DR_RT 12  13  -5  -3  1
MED_INC 17  28 *  -9  -1  6
THEFT_RT  6 14  -14  2  42 *
HWY_AREA 2  9  -5  -8   2
POP_DENS -8  26 *  -13  2  4
REPAIR_P  -5  9  -4  -3   5
REPAIR_L  -4  10  3  1 -3
POP_MOVE 3  8 6  2  -1
POP_GRTH -1  6  -2  51 *  1
AVG_MI -7  -2  -8  0  1
URBANPCT  3 15  -4  6  2
POP_65UP  -2  1  -1  -5   0
POP_1624 11  13  -8  -2  2
AVG_HOS  13  11  -7  6  3
REPAIR_O  -8  11  -8  -1  3
FREQ  97 * -7 -5   0   1
SEVERITY  -14  79 *  -12  2  2
VEH_POP  -19 -24 *  64 *  -1  -4

FACTOR 16 FACTOR 17 FACTOR 18 FACTOR 19
ATT_RT  -18 1  0 -2
DR_RT 35 *  2  -4  3
MED_INC  -3  5  37 *  1
THEFT_RT  0  -2  4  1
HWY_AREA  -4  1  1  -13
POP_DENS  9 -1  4  24 *
REPAIR_P -1  -17  -1  0
REPAIR_L  1  34 *  6  -1
POP_MOVE 0  0  0   0
POP_GRTH -1 0 -1  0
AVG_MI 0 -1  -1  0
URBANPCT 1  1  2  0
POP_65UP 1 0  -2  0
POP_1624  1  1  0  0
AVG_HOS  1  0  1  0
REPAIR_O  0  -1  0  0
FREQ 1  0  1  0
SEVERITY  1  1  2  0
VEH_POP  -1  1  -2  -1

NOTE: Printed values are multiplied by 100 and rounded to the nearest integer.
Values greater than 0.229416 have been flagged by an '*' indicating statistical significance.



46 NAIC Research Quarterly

The NAIC’s Risk-Based Capital (RBC) system is
meant to alleviate insolvency costs by allowing an
insurance commissioner to step in early while there
is still a chance to save a dying company. But
insolvencies will continue to occur in smaller,
newer companies and will come suddenly and with
little or no warning from the RBC system or from
any other monitoring system.  Smaller companies
tend to be more vulnerable to insolvency-triggering
events, and as a general rule smaller companies
hold a proportionately higher amount of surplus to
weather these events.  Still, the amount of surplus
that can be retained to meet the insolvency threat
is finite, and it would serve no purpose to require
excessive capitalization levels for insurance
companies.

The NAIC’s RBC system will never be able to
prevent those small scale insolvencies, although it
may be able to somewhat mitigate their effect on
the guaranty fund system.  While RBC is not a
panacea for the small scale insolvencies, the system
has yet to be tested on its ability to stem “the long
slide down” for a larger company that gets into
trouble.  Still, history shows that as the size of a
soon-to-be-insolvent company grows larger, the
effect of that insolvency on the industry becomes
more painful.  The new RBC system should be able
to ameliorate the adverse effects of those large scale
insolvencies that do occur and may also give state
insurance commissioners more flexibility to prevent
some of those large-scale insolvencies before they
occur.  Thus the NAIC’s RBC system has a very
limited role as just one more tool in the overall

solvency regulation toolbox, albeit an important
one.  However, the RBC system has virtually no
role in the evaluation of the relative financial
strength of solvent insurers.

Despite the warnings of regulators and industry
analysts, companies continue to try to compare
their own level of RBC to the RBC level of other
insurance companies.  Even worse, some analysts
unfamiliar with the underlying purpose of the
NAIC’s RBC system continue to insist on using
risk-based capital results as a ranking tool.  The
NAIC has categorically stated that its RBC system
is unusable as a ranking tool and has labeled the
practice of making such comparisons an unfair
trade practice:

Statement on Use of RBC Data

Because the risk-based capital system
was not designed to provide a means of
comparing one adequately capitalized
company with another adequately capital-
ized company, the NAIC believes it to be
inappropriate to use these numbers for
that purpose.  That is why the NAIC
model law identifies such use as an unfair
trade practice.

The risk-based capital requirements for
insurers, as embodied in the life/health
and property/casualty formulas, as well as
the Risk-Based Capital for Insurers Model
Act, were developed by the NAIC to distin-
guish adequately capitalized companies
from inadequately capitalized companies.
The NAIC believes that public disclosure
of the results of the formulas, as indicated
by the Authorized Control Level RBC and
a company’s Total Adjusted Capital, is an
appropriate means of providing consumers
with valuable information about the
capital adequacy of insurance companies.

The reason that the NAIC has taken this stance
with regard to RBC is that comparisons simply DO
NOT WORK.  The NAIC’s RBC formula produces a
regulatory minimum amount of capital that is
tailored to each specific company.  However, the
amount produced is a bare-bones minimum, and
most companies carry well in excess of the statutory
minimum.  The RBC system was meant to replace
fixed minimum capital and surplus standards with
a more flexible system that increases minimum

Ranking Insurers
By RBC Results:
Still Not Such A
Smart Move
by Mike Barth

Mike Barth is a Senior Research Associate
at the NAIC.  He specializes in RBC and
solvency-related research.
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capital commensurate with risk, and the NAIC’s
RBC system accomplishes that.  However, it in no
way suggests that this amount is either adequate or
ideal to prevent insolvency.  The benchmark is set
at a relatively loose level to avoid market
disruptions brought about by an untried system,
and most companies are well above the regulatory
minimums set by the formula.  There is, however,
no formula available that says how much capital in
excess of the RBC minimums is “good,” how much is
“better,” or how much is “best.”

The “normal” RBC ratio does not exist per se.  In
Figure 1, a median trace1 of Life RBC ratios
arranged in order of company asset size shows that
the normal ratio of Total Adjusted Capital to
Authorized Control Level RBC varies sharply by
the size of the company.  The range of values are
just as sensitive to size, as shown in Figure 2,
where a standard deviation trace2 is shown for the
same data.  The range of ratios is considerably
higher for smaller companies, meaning that the
results are relatively unstable, but the RBC ratio
results are relatively stable for larger companies.
These findings are not surprising, given the law of
large numbers that governs the insurance business.
These RBC ratios have been arranged according to
asset size, but the RBC results also vary
significantly from one company to the next because
of differing investment philosophies, line of
business concentration, and group structure, so size
in and of itself is also a poor predictor of the
acceptable range of RBC ratios.  Simply put, there
is no “right” amount of capital anywhere to be
found in the NAIC RBC system.

                                  

1A median trace is similar to a moving average of a series of
numbers that is arranged in some order.  In this example,
companies are arranged in ascending asset size order, and then
the RBC results are measured for groups of 250 companies at a
time.  The first observation is the median of the first 250
companies, the second observation is the median of company 2
through company 251, the third observation is the median of
company 3 through company 252, and so forth.  If the median
values were unaffected by size, we would expect to see a horizontal
line instead of the descending curve that we observe in the graphs.

2Identical to the median trace, except that a moving standard
deviation of each group of 250 observations is taken. A rough
estimate of the "normal" range of ratios can be estimated as the
median value plus or minus two times the standard deviation for
any of these points on the graph.

Table 1 presents the most compelling reason for
disallowing the practice of making RBC
comparisons between adequately capitalized
companies.  The first five companies listed on the
table are among the largest life insurance
companies in terms of asset size.  Their RBC results
from 1993 and 1994 were taken from the Five Year
History page of the 1994 annual statement filing.
The second set of five companies were selected for
comparison for two reasons:  (a) each of these
companies had a higher 1993 RBC ratio than the
first five companies, and (b) each of these
companies had a much worse ratio in 1994.  In fact,
three of the companies in the second group would
trigger one of the regulatory intervention levels in
1994 and the other two would trigger the trend
test.3  Those that have advocated using RBC ratios
to rank insurers, to make loan decisions, to make
underwriting decisions on whether to extend
reinsurance, or to make a recommendation on
selecting one insurer’s products over another’s
should examine these results closely and then ask
themselves if the use of RBC ratios for those
purposes is really such a smart decision.

The results in Table 1 are a classic example of
the reason that the NAIC has labeled the practice of
making comparisons between adequately
capitalized companies or of using RBC results to
claim financial strength an unfair trade practice.
The stability of the ratio from year to year is
questionable for many companies.  The largest
insurers will probably continue to exhibit very
narrow ranges of RBC ratios, but many insurers
will have ratios that will fluctuate wildly over time.
Comparisons of RBC ratios between adequately
capitalized companies are just not meaningful.

                                  

3For life companies with RBC ratios between 2.00 and 2.50, a
trend test is applied that tests whether a company’s deteriorating
results are serious enough to trigger intervention by regulators.
When the company fails the trend test, it triggers a Company
Action Level event, which means that it must file an acceptable
plan with the state insurance commissioner outlining the steps it
will take to improve its capital and surplus position.
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Table 1
A Comparison of RBC Results

1993 1994
RBC RBC
Ratio Ratio Change Action Level

Company A 3.77 3.42 -0.34 None
Company B 3.84 3.82 -0.02 None
Company C 4.02 4.14 +0.12 None
Company D 4.18 4.67 +0.49 None
Company E 5.39 5.41 +0.01 None

Company Z 5.79 2.17 -3.63 Trend Test
Company Y 6.57 0.49 -6.09 Mandatory Control Level
Company X 8.74 1.91 -6.83 Company Action Level
Company W 18.01 0.90 -17.11 Authorized Control Level
Company V 586.29 2.02 -584.27 Trend Test



     April 1995, Volume I, Issue 2                                                                                                                                49  

                                                                                                                                                                                      

Figure 1
Median Trace of 1994 RBC Ratios for 1,175 Life Insurers
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Figure 2
Standard Deviation Trace of 1994 RBC Ratios for 1,175 Life Insurers
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In recent years, insurance regulation has been
criticized in several well-publicized critiques of state
insurance departments issued by the Government
Accounting Office and by the House Subcommittee
on Oversight and Investigations of the Committee
on Energy and Commerce. In response to these and
other perceived deficiencies, state insurance
commissioners instituted a comprehensive program
of solvency-related improvements and established a
set of minimum standards that each state insurance
department should meet to demonstrate its
commitment to enhanced solvency regulation. As
part of this ongoing effort, state insurance
department staffing has evolved to accommodate
these new and diverse requirements. The evolving
nature of state insurance regulation is reflected in
changes in number and composition of staff hired by
state insurance departments. This article examines
some trends in state insurance department staffing
and the impact of these changes on insurance
regulation.

Trends in Full-Time Staffing
The total number of full-time staff employed by

insurance departments increased steadily over the
period of 1986 to 1992, consistent with the increase
in the overall activities of departments. This steady
increase in employment tapered off slightly in 1993
compared to previous years, although this decrease
in aggregate staff from 1992 to 1993 does not reflect
the situation in most states. In 1992, the Texas de-
partment undertook a major internal restructuring,

responding to a legislated cap on the total number of
employees. Prior to this restructuring, the Texas
department carried out functions ancillary to
regulation, such as workers compensation premium
audits. Between 1992 and 1993, the number of
employees in the Texas department, not counting
the contractual staff, dropped from 1,390 to 1,020, a
26.6 percent decrease. The 1993 total staff figures
were affected significantly by the downsizing in the
Texas Department of Insurance, which previously
had the largest staff of any department and
represented more than 10 percent of the total
aggregate state insurance department staff.

Structural or organizational changes can also
cause fluctuations in the total number of
departmental staff. For example, in 1991 the Texas
Department of Insurance privatized its Liquidations
Department, resulting in a significant decrease in
insurance department staff. In Maryland, total staff
increased by 46 percent when the Maryland
Insurance Department separated from the
Department of Licensing and Regulation in 1992.
This reorganization necessitated additional depart-
mental personnel in areas such as data processing,
legal, and staff support.

The number of the full-time equivalent
employees, by itself, does not always reflect the full
extent of an insurance department’s activities.
Professional staff often work in more than one area,
so an examiner who performs both financial and
market conduct examinations may be classified
solely as a financial examiner when in fact that
employee is a part-time market conduct examiner as
well. The employment data in this case might
indicate that there are no market conduct
examiners but in fact the department does perform
market conduct exams.

Also, insurance departments offer some services
for which they may not allocate a full-time staff
member. State insurance departments often use the
services of state government agencies or other
outside contractors in liquidations, receiverships,
and examinations but do not show staff for these
areas. Some insurance departments use the services
of their state’s attorney general’s office in lieu of
having an attorney on staff, and this would not be
reflected in their employment data. Thus, the
resources of an insurance department in a given
area may not be fully reflected by the number of
full-time staff performing that task in the
department.

Overview
of Insurance
Department
Staffing
by Kshama Ananthapura

Kshama Ananthapura  is a Research
Associate at the NAIC.  She coordinates
publication of the NAIC’s annual Insurance
Department Resources Report.
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Effect of Financial Regulation

Figure 2 shows the composition of state
insurance department personnel for the year 1993.
Among its professional staff, the largest category of
state insurance department employees are financial
examiners and analysts. This is commensurate with
the importance placed on solvency monitoring in
each state. There were 245 financial examiners on
contract in 1993, in addition to the 1,177 full-time
equivalent insurance department financial
examiners.

The increase in staffing in the financial analysis
and examination category can be attributed, in part,
to the NAIC Accreditation Program. State insurance
departments monitor insurance companies to limit
their insolvency risk, and the NAIC developed the
Financial Regulation Standards to establish
baseline requirements for state solvency monitoring.
The Accreditation Program guides insurance
departments in implementing the Financial
Regulation Standards and certifies that they meet
these standards. Through the Accreditation
Program, each insurance department is reviewed by
an independent review team that assesses the

department’s compliance with the NAIC’s Financial
Regulation Standards. The three key areas of
review are (1) laws and regulation, (2) regulatory
practices and procedures, and (3) organizational and
personnel practices.

One of the requirements of the NAIC’s
Accreditation Program is that the accredited state
hire and retain qualified staff to conduct timely and
effective analysis and examination of its domestic
insurers. The Accreditation Program does not
mandate that a state hire a specific number of
examiners or analysts or other professional staff,
although the review process may indicate areas
where additional personnel are needed for effective
regulation. This staffing requirement varies from
state to state depending on the size and nature of
the insurance industry in the state. Since the
inception of the Accreditation Program in 1990, 44
states and the District of Columbia have been
accredited, although one state has since lost its
accredited status. The fact that 44 of the 55
insurance departments have achieved accreditation
may help to explain the leveling off of staff growth,
as these accredited states represent 85 percent of
the total insurance department staff.

Insurance Department Staff Trends *
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Along with the increase in the number of
examiners, state insurance departments took
measures to enhance their examination procedures.
These enhancements include higher emphasis on
targeted examinations to supplement periodic
examinations, greater emphasis on pre-examination
preparation and financial analysis. Other measures
for conducting efficient examinations include
increased use of automated or electronic data
processing  (EDP)-assisted examinations and use of
the NAIC’s Examination Jumpstart system to assist
in pre-examination preparation. This kind of
automation, supplemented with increases in
financial analysis staff, reflects the ongoing efforts
of state insurance departments to improve solvency
regulation.

Effect of Market Regulation

Market conduct is another area that is gaining
increased regulatory attention. Market conduct
regulation polices company behavior in claims
handling, advertising and promotion, producer

licensing, forms and rates, and company
management, and also involves direct consumer
information and services. Consumer services
include, among other things, consumer education,
counseling and consumer complaint processing.

To accommodate the increase in demand for
market information, staffing has evolved over time.
State insurance departments boosted their
consumer services staff from 762 in 1991 to 841 in
1993. Additionally, an increase in the number of
market conduct examiners enabled state insurance
departments to follow up on more complaints. The
number of insurance department market conduct
examiners increased from 105 in 1987 to 306 in
1993. An additional 82 market conduct examiners
were on contract in 1993. The number of market
conduct examiners grew at an average annual rate
of 5.7 percent in the five-year period beginning in
1989. In 1993, market conduct examiners
constituted 21 percent of the total examiners of
insurance departments and performed 1,257 market
conduct exams.

Insurance Department Staff Breakdown

Actuaries

2.4%
Financial

Examiners/Analysts

15.2%

Data Processing

Personnel

4.0%

Consumer Services

8.7%

Attorneys          

3.8%

All Other*

52.8%

Rate/Form Analysts

10.0%

Market Conduct

Examiners

3.2%

*  Includes authorized, but unfilled positions. 

Figure 2

By Employment Position in 1993



54 NAIC Research Quarterly

Another major function of state insurance
departments is agent licensing and supervision of
pre-licensing educational requirements and
continuing education requirements. Insurance
departments have the authority to fine producers
and/or suspend, revoke or cancel their licenses for
misconduct. The total number of licensed resident
producers in 1993 increased to 1.59 million from
1.49 million in 1992. In addition, the insurance
departments oversee the operations of non-resident
producers.

State insurance departments are devoting more
and more resources to combat unauthorized entities
writing businesses, fictitious claims by consumers,
and other fraudulent activities that have plagued
the insurance business. In 1993, 26 states had fraud
units, six more than in 1992. Fraud unit staff rose
to 490 from 391 between 1992 and 1993.

In recent years, insurance departments have
expanded their consumer education efforts through
seminars, printed materials and personal counsel-
ing. Several insurance departments have trained
personnel dealing with senior counseling and other
specialized areas. The emergence of more diverse
and complex insurance products could help to
explain greater consumer demand for regulatory
assistance and information.

Effect of Evolving Information Systems

Recent improvements in information technology
have significantly increased productivity in the
insurance regulation process, and state insurance
departments have become increasingly reliant on
electronic tools. The increase in the number of
regulators having electronic access to the various
NAIC databases reflects this change. In 1988, state
insurance departments were limited to two personal
IDs and one personal computer connection to access
information from NAIC databases. However, by the
end of 1994, more than 7,500 terminals were
directly connected. The NAIC’s migration from a
mainframe environment to PC-based platforms has
allowed easier access to the data in the NAIC
databases, which in turn encourages more usage by
state insurance department personnel. In addition,
regulatory use of NAIC annual statement data has
increased as more and more data are electronically
captured.

The increased use of electronic analysis tools and
databases by financial examiners and market
conduct examiners has improved insurance
regulation and made it more efficient. The electronic
tools available to regulators include the Complaints
Database, the Special Activities Database (SAD),
the Regulatory Information Retrieval System
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(RIRS), the Financial Analysis Workbench (FAW),
the Financial Analysis Solvency Tracking System
(FAST), the Examination Jumpstart System, and
the Examination Tracking System (ETS). The
growing reliance on these tools by regulators is a
clear indication of rapid automation of state
insurance departments.

The increasing automation of state insurance
departments has necessitated increases in the
information systems personnel. While many
insurance departments use information systems
personnel or data processing personnel from other
state government offices, an increasing number of
them are hiring their own personnel to meet the
ever increasing demands of automation. In 1993,
state insurance departments reported a total of 385
data processing personnel directly on staff. An
estimated 7,933 personal computers were in use in
1994 throughout the state insurance departments
compared to only 1,994 in 1989.

Increasing Use of Contract Staff

State insurance departments often use
contractual staff to provide services that are not
required throughout the year.  The use of contract
staff for these functions is usually a more efficient
use of the department’s limited resources. When a
task requires special expertise, it is often more
efficient to contract such tasks to consultants or to
agencies that specialize in those areas. By
contracting certain tasks, state insurance
departments can reduce the cost for training its
personnel and for other resources needed for those
tasks. The number of contractual staff working for
state insurance departments has increased rapidly

over recent years and continues to grow.  In fact,
the average annual growth rate of contractual staff
over the several years is 10 times higher than the
growth rate of full-time equivalent staff. Figure 3
shows the growth in the total number of contractual
staff between 1990 and 1993.

There appears to be a trend toward contracting
some of the duties to outside parties, which can be
other agencies of the state government, private
consultants or even contract examiners based in
another state. Liquidation, conservation and
rehabilitation of insurance companies, agent
licensing, and continuing education are some of the
services most often contracted to outside agencies.
Historically, liquidations personnel have constituted
the largest percentage of the contractual staff, and
in 1993 it represented nearly 60 percent of the total
contractual staff.

Summary
There has been a significant increase in

insurance regulatory staff over the past few years,
which has begun to taper off. The above-mentioned
factors are some but not all the reasons for the
growth in the departmental staff. A mere head
count of the number of staff employed by state
insurance departments does not give a complete
picture of the nature or extent of the departments’
activities. But the increases in the number of
consumer inquiries and complaints handled by state
insurance departments, the number of regulatory
actions taken, the number of examinations held,
and the number of fraud units indicates the
increased responsibilities of state insurance
departments.   

1993 Full-Time Equivalent Contract Staff - By Position

Attorneys 245.1 11.5%
Financial Examiners 244.5 11.5%
Market Conduct Examiners 82.0 3.8%
Liquidations Personnel 1,259.0 59.0%
Data Processing 45.1 2.1%
All Others 258.7 12.1%

Total 2,134.4 100.0%
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Comparison of Full-Time Equivalent Staff by Jurisdiction

NAIC Member FTE 1989 FTE 1993 % Change
Alabama 48.0 76.0 58%
Alaska 29.0 46.0 59%
American Samoa N/A N/A N/A
Arizona 85.0 94.0 11%
Arkansas 73.0 76.0 4%
California 812.5 1,097.5 35%
Colorado 81.5 84.5 4%
Connecticut 76.0 101.0 33%
Delaware 41.0 45.0 10%
District of Columbia 46.0 42.0 -9%
Florida 712.0 895.5 26%
Georgia 131.0 188.0 44%
Guam N/A 7.0 N/A
Hawaii 37.0 43.0 16%
Idaho 52.0 64.5 24%
Illinois 278.0 327.0 18%
Indiana 89.0 72.0 -19%
Iowa 92.3 83.5 -10%
Kansas 149.2 171.2 15%
Kentucky 88.0 112.0 27%
Louisiana 132.0 224.0 70%
Maine 61.0 73.0 20%
Maryland 175.0 227.0 30%
Massachusetts 140.0 138.0 -1%
Michigan 131.0 125.0 -5%
Minnesota 98.5 120.6 22%
Mississippi 57.0 85.0 49%
Missouri 133.5 190.0 42%
Montana 19.0 35.0 84%
Nebraska 81.0 97.2 20%
Nevada 44.0 43.0 -2%
New Hampshire 39.0 46.0 18%
New Jersey 424.0 520.0 23%
New Mexico 59.0 67.0 14%
New York 821.0 929.0 13%
North Carolina 356.0 363.0 2%
North Dakota 34.0 43.5 28%
Ohio 185.0 218.0 18%
Oklahoma 91.9 104.0 13%
Oregon 86.4 89.3 3%
Pennsylvania 263.0 256.0 -3%
Puerto Rico N/A 114.0 N/A
Rhode Island 33.0 50.0 52%
South Carolina 114.0 105.0 -8%
South Dakota 22.8 28.0 23%
Tennessee 102.0 88.0 -14%
Texas 1,299.0 1,019.8 -21%
U.S. Virgin Islands N/A 24.0 N/A
Utah 48.0 55.0 15%
Vermont 28.5 42.0 47%
Virginia 148.0 169.0 14%
Washington 120.5 146.0 21%
West Virginia 47.0 54.0 15%
Wisconsin 113.0 140.0 24%
Wyoming             24.0 24.0 0%

Detailed information on full-time equivalent staff by state can be found in the Insurance Department Resources Report - 1993. 
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Is there a correlation between an insurer’s size
and the relative level of its operating expenses? An
area that has long been the subject of research in
academic circles is economies of scale. Economies of
scale are present when operating expenses do not
rise as fast as revenues, so that the larger a
company grows, the more cheaply it can operate,
which in turn allows it to grow even faster because
its marginal costs are lower than other companies
in the market. When economies of scale are
present, there is a natural tendency for growth in
the largest companies because they can operate
with lower expense margins. In the extreme, this
can lead to a natural monopoly where a single large
firm makes up the entire industry.

As a practical matter, economies of scale do exist
to some extent, but they are not absolute. Figure 1
shows that larger property/casualty companies, in
general, have lower operating expense ratios than
do smaller companies. Conversely, average loss
ratios are higher for the larger companies, which
implies that these companies return a higher
percentage of the total premium dollar to insureds
in the form of claims payments. Of course, a
number of other factors come into play with these
numbers, but as a general rule, the combined ratio
(that is, the loss ratio added to the expense ratio) is
more heavily weighted toward the loss side in
larger companies than in smaller companies.

To measure whether economies of scale are
present in the property/casualty insurance
industry, economists attempt to measure the
percentage change in operating expenses relative to
the percentage change in output. Unfortunately,
given statutory accounting principles, the published
operating expenses are imprecise measurements of
true economic expenses. Additionally, the true
output of the insurance industry is intangible and,

therefore, unmeasurable. Some researchers have
pronounced “paid claims” as the appropriate
measure of output, while other researchers regard
paid claims as a relatively poor measure, given that
relatively few insurance purchasers actually receive
claims payments in any given year. Insurance
purchasers trade hard-earned dollars for the benefit
inherent in an insurance policy, and the true
output of insurance is then the reduction in
uncertainty that comes from purchasing insurance.
Unfortunately, it is very difficult to measure “peace
of mind” as an output, although some researchers
have argued that the dollar amount of premiums
represents the intrinsic value of the “peace of mind”
that insurance purchasers are buying.

Figure 1 shows the elasticity of loss and loss
adjustment expense (LLAE) ratios, computed as a
percentage of earned premiums, and the elasticity
of underwriting expense ratios, computed as a
percentage of written premiums to net written
premiums.1 The relationships are obvious from the
graph—underwriting expenses decline with size,
while loss ratios increase with size. To quantify this
relationship, regression equations were estimated,
using the ordinary least squares regression2

procedure found in Microsoft EXCEL. Three models
were run: (1) the elasticity of underwriting expense
ratios with respect to net written premiums, (2) the
elasticity of LLAE ratios with respect to net written
premiums, and (3) the elasticity of underwriting
expense ratios with respect to LLAE ratios. The
natural log of both the dependent and independent
variables are used as inputs to measure the
constant elasticity of these ratios with respect to
the independent variables. If the parameter
estimate of the independent variable is positive,
then the dependent variable is increasing at a
faster rate than the independent variable. If the
parameter estimate is negative, the dependent
variable is increasing at a slower rate than the

                                  

1“Elasticity” is defined as the percentage change in one variable
given a percentage change in another variable.  Taking the
natural log of both variables allows one to measure a constant
elasticity factor, which is also sometimes referred to as an
instantaneous elasticity.

2On a technical note, a weighted least squares approach would be
more correct because of the obvious heteroskedasticity exhibited in
the cone-shaped graph of these ratios, but the large number of
observations (1,572 companies) should provide sufficient data to
minimize the ill effects of this violation of the OLS assumptions.

Economies of Scale
in Property-
Casualty Insurance
by Mike Barth
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dependent variable. If the parameter estimate is
zero, then there is no observable relationship
between the growth rates of the dependent and
independent variables.

The results of the three regression models are
shown in the box below. The parameter estimates
were statistically significant at the .01 percent level
in each instance. These results show a strong
inverse relationship between the statutory expense
ratio and insurer size as well as a strong positive
relationship between the LLAE ratio and insurer
size. The conclusion is that there is a statistically
significant inverse relationship between statutory
expense ratios and LLAE ratios and that this
relationship is also influenced by size. This also
tends to support past economic research indicating
that economies of scale are present in the insurance
industry. However, these results should also be
interpreted with caution because a number of other
fundamental differences in the makeup of the
insurance industry are obscured by such simple
analysis.

There are policy implications to the presence of
economies of scale that affect many areas of
financial analysis and solvency. For instance, the
IRIS ratio system includes certain ratios that affect

small companies and large companies differently.
For those states that impose rate-of-return
standards in rate-making, this also implies that the
standards should be different for different sized
companies. The loss/expense mix will affect the
computation of minimum capital standards through
the RBC computations as well.

A larger question is the implication that there is
a natural tendency in the property/casualty
insurance industry to migrate toward a single large
company (or perhaps more realistically a few very
large companies) because the economies of scale
cause the relative price of insurance to decrease as
companies grow larger. Some argue that the best
way to minimize costs to consumers is for
regulators to encourage the formation of a few very
large companies, similar to the makeup of the
insurance industry in Japan. Others are not as
quick to arrive at those same conclusions, arguing
that the presence of economies of scale does not
necessarily mean that “bigger is better.” Smaller
companies fill niche markets or fulfill other
specialized needs in the market and as such
increase the breadth and depth of the overall
marketplace. By bringing more variety of choices to
consumers and by adding diversity, these smaller
companies help to make the insurance markets
whole.

Regression Results

ln(U/W Exp Ratio) = 4.0517 - .0619 x ln(Net Written Premiums) (01)

ln(LLAE Ratio) = 4.0250 + .0249 x ln(Net Written Premiums) (02)

ln(U/W Exp Ratio) = 5.1335 - .3988 x ln(LLAE Ratio) (03)
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Figure 1
Elasticities of Loss/LAE Ratio and U/W Expense Ratio with respect to Net Written Premiums
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