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Abstract

A multiple regression model is estimated with cross-state data to provide evidence of
the impact of voluntary market rate regulation and involuntary market “deficits” on
the overall ratio of premiums to losses in the private passenger auto insurance market
from 1979 through 1981. The results provide evidence that voluntary market rate
regulation reduced the ratio of premiums to losses for the overall market. They also
suggest that voluntary market rate regulation reduced voluntary market premiums in
states with small involuntary market deficits, but that large deficits were likely to have
increased voluntary market premiums above levels that would have existed in an
unregulated market in the absence of any deficit.

Introduction

Cross-subsidization from low-cost to high-cost consumers often has
occurred in industries subject to pnce rcgulnuon when production costs differ
across 1 The 1 for political support from
engaging in cross-subsidization may help to explain the existence of price
regulation in competitively structured industries, especially when nonprice
competition is likely to impede the use of price regulation to achieve profits
for producers. A possible example is the competitively structured market for
private passenger auto insurance, which has long been subject to a two-tiered
system of rate regulation. Joskow (1973) suggested a producer protection
motive for auto insurance rate regulation (also see Ippolito, 1979). While this
motive has some historical validity, irical evidence suggests that
rate regulation on average has decreased the ratio of premiums to losses in
private passenger auto insurance during the 1970s and early 1980s
(Grabowski, Viscusi and Evans, 1989, Harrington, 1984a and 1987, and
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1See Keeler (1984) for discussion of this phenomenon in the airline, railroad, and telecommu-
nications industries. Also see Wenders (1986).
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Pauly, Kleindorfer, and Kunreuther, 1986; also see U.S. General Accounting
Office, 1986).2

The overall market for auto insurance has two components: the voluntary
market, in which firms willingly contract with consumers, and the involuntary
(residual) market, in which insurers are forced to issue contracts to certain
persons. Voluntary market rates are regulated in about half of the states;
involuntary market rates are regulated in all states.? In principle, involuntary
markets may be needed as a result of adverse selection, which conceivably
could prevent a viable voluntary market for certain consumers. Whether
unregulated markets could fail in some instances due to a “lemons”
phenomenon that could not be overcome by price and quantity competition
(e.g., Rothschild and Stiglitz, 1976) is uncertain. However, it is unlikely that
adverse selection can explain the ial size of the i y market in
a number of states. A more likely explanation is that involuntary market rate
regulation produces rate levels that essentially crowd out the voluntary market
for some consumers (Mintel, 1983). Involuntary market rate regulation
enables regulators to reduce rates for certain consumers. Mandatory pooling
ensures that any adverse financial results are spread broadly among
companies.

The relationship between voluntary and involuntary market rates and rate
regulation in auto insurance and, more generally, the property-liability
insurance industry has received little attention in the literature. The fact that
auto insurance involuntary markets in some states consistently produce
substantial accounting losses is well known (see Lee, 1977, Mintel, 1983, and
Grabowski, Viscusi, and Evans, 1989). Little is known about the extent to
which voluntary market rates are affected by involuntary market results, or
whether voluntary market rate lation affects the relationship between
involuntary market results and voluntary market premiums. Previous studies
of the impact of voluntary market rate regulation have focused exclusively on

2Harrington (1984b) surveys the earlier literature on this subject. Unless otherwise noted “auto
insurance” will refer to “‘private passenger auto insurance” throughout the remainder of the article.

The term “voluntary market rate regulation” is used to denote all forms of prior approval
regulation, including state made rates. Rates in states with competitive rating laws often will be
referred to as “unregulated.” There are four broad types of involuntary markets. Over 40 states
have assigned risk plans in which involuntary market insureds are assigned to insurers in
proportion to their voluntary market share. A few states use a select number of insurers to write
policies for the involuntary market with the financial results spread among all insurers in
proportion to voluntary market volume. A few others require insurers to accept all applicants at
regulated rates but allow insurers to reinsure unwanted business in a state pool with the results of
the pool again spread among all insurers. In these states, voluntary and involuntary market rate
regulation essentially are merged with the relative adequacy of rates in particular rating classes
determining which risks will be reinsured. Maryland has a state insurer for involuntary market
risks. Its accounting losses are assessed against private insurers in proportion to market share. For
further details, see Lee (1977).
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the i ip between i and losses for the total market
(i.e., for the voluntary and involuntary market combined).

This study analyzes the relationship between voluntary and involuntary
market rates and rate i A multiple regression model is esti d
with cross-state data to provide evidence of the impact of voluntary market
rate regulation and a measure of involuntary market deficits (defined below)
on the overall ratio of premiums to losses in the private passenger auto
insurance market from 1979 through 1981. As in previous work, the results
suggest that voluntary market rate regulation reduced the ratio of premiums
to losses for the overall market. They also suggest that voluntary market rate
regulation reduced voluntary market premiums in states with small
involuntary market deficits. However, they suggest that large deficits were
likely to have produced considerably higher voluntary market premiums than
would have occurred without any deficit in an unregulated market.

The following section describes the relationship between economic losses in
the involuntary market and voluntary market premiums that would be likely
to exist in a competitive market, first when voluntary market rates are
unregulated and then when they are regulated. Definitional issues that arise in
the presence of economies of scale and scope in insurance production also are
discussed. Next, a simple model of rate regulation is developed to provide the
basis for the empirical work. The deficit measure, econometric model, and
data used are then described. Empirical results are presented, followed by

ions and ions for additional work.

Involuntary Market Experience and Voluntary Market Rates

If a state’s involuntary market persistently experiences a sizable accounting
(operating) loss, it commonly is believed that voluntary market rates will
increase so that insurers will not experience economic losses for the overall
market (e.g., Lee, 1977, and Mintel, 1983). Particular definitions of

losses aside, if i y market rates for certain groups are set
below levels that would exist without regulation, product quality for the
business would tend to decline if insurers were able (for example) to save
money by reducing services or to increase income by slowing down claim
payments without increasing the ultimate cost of claims.’ In the absence of
voluntary market rate regulation, a persistent and thus expected economic loss
for the involuntary market (i.e., any excess in the discounted value of claim
and all other costs over premiums) that remained after any changes in quality
would tend to increase premiums (and perhaps affect quality) in the voluntary
market. The process would be analogous to the standard model of a

“Harrington (1987) provided evidence that the impact of voluntary market rate regulation
varied across states. The causes of the variation were not considered.

$These opportunities may be limited for third-party liability coverage. It also should be noted
that joint i iations and rei facilities may dilute insurer incentives to
control claim costs.
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competitive industry (in this case, the voluntary market) subject to a per unit
or ad valorem tax, since writing a policy voluntarily would increase an
insurer’s share of the expected economic loss for the involuntary market.

Voluntary market rate regulation could interfere with this process and
reduce average rates for the overall market. Large involuntary market
accounting losses occur almost exclusively in states that regulate voluntary
market rates. If an economic loss were expected for the involuntary market,
regulation of voluntary market rates would allow regulators to affect the
incidence of the increase in voluntary market premiums that would be needed
for insurers to break even for the overall market absent changes in quality in
the voluntary market. If voluntary market rate regulation did not allow
premiums to increase enough to offset any expected economic loss for the
involuntary market, product quality in the voluntary market would tend to
decline. Another possible response to restrictive voluntary market rate
regulation would be for the supply of coverage to contract in the voluntary
market. If this caused certain groups of insureds for which involuntary
market rates exceeded voluntary market rates to be denied coverage, the size
of the involuntary market would increase, and the expected economic loss for
the involuntary market could decrease if the involuntary market premium rate
exceeded the discounted value of all costs for such groups.

Absent economies of scale or scope, any premium inadequacy for the
overall auto insurance market in a given state (relative to the level of premiums
that would exist in the absence of regulation) that could not be offset by
changes in quality would produce economic losses for insurers. Persistent
premium inadequacy would cause insurers to exit from the market. On the
other hand, it is possible that common costs and thus economies of scope exist
in the production and distribution of auto insurance and other types of
coverage. If so, reductions in total auto insurance premiums below the level
that would exist without rate regulation might lead to higher premiums in
other lines without attracting entry by issuers who specialized in such lines
without writing auto coverage.

Similarly, it occasionally has been argued that insurers may be able to offset
inadequate rates in one state by charging higher premiums in other states. At
a minimum, increasing returns to scale for nationwide sales of auto coverage
would be needed in order for this to occur. Otherwise, regional insurers that
did not write coverage in states with restrictive rate regulation would be able to
charge lower premiums than national insurers who attempted to pursue such
strategies.®

Almost nothing is known about whether these effects actually occur. If,
however, increasing returns to scale or economies of scope exist, the concept
of economic loss (0s subsidy) in either the involuntary market or the overall

$Moreover, if national insurers had sufficient market power to export losses from state A to
state B, the question would arise as to why they were not charging higher premiums in state B to
begin with.
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auto insurance market in a given state would not be well-defined. These
concepts have a clear meaning only in the case of cost additivity. If instead
costs are sub-additive, it is not possible to calculate total costs for a given type
of coverage or subset of insureds, and the measurcment of any economic loss
(an excess of i over costs) is

A number of econometric studies of insurer cost functions have provided
evidence of increasing returns to scale in the property-liability insurance
industry (see, for example, Cummins and Van Derhei, 1979). These studies
cmployed aggregate data for the mdustry, product specific returns to scale for
auto were not , this type of research may be
subject to a bias towards finding increasing returns to scale. Information on
average account size is not available, and large insurers are likely to have
larger average size accounts (which have lower expense ratios) in commercial
lines than are small insurers. Lee (1989) esnmnted economlcs of scale and
scope for direct writers of auto i and other
lines combined. His results are largely consistent with constant returns to scale
for auto insurance and an absence of scope economies. A number of other
factors, such as the lack of high market concentration (especially at the
national level), and the exi: of small regional ies that
specialize in auto insurance, also are difficult to reconcile with substantial
economies of scale and scope.

Subsequent discussion in this article essentially assumes that the auto
insurance market is competitive and that it is possible to talk meaningfully
about total costs for either the voluntary or involuntary market. The
framework used does not formally consider scope and scale economies. These
assumptions are not critical. What is essential is that it makes sense to talk
about premium levels that would exist for subgroups of insureds in the
absence of rate i Important issues also arise con-
cerning the key variable used in the empirical work. The implication of errors
in measurement for the analysis will be discussed where appropriate.

Empirical Framework

The basic ob]ecuve of the empirical work is to estimate the extent to which
a reduction in y market i below the level that would have
existed for the same insureds in the absence of rate regulation led to an
increase in voluntary market premiums above the level that would have existed
for the same insureds in the absence of rate regulation. The term “deficit” is
used to denote any such shortfall in involuntary market premiums. As noted
previously and discussed further below, this deficit will exceed the economic
loss in the involuntary market if cost-saving (or income-increasing) reductions
in quality occur in response to low involuntary market rates.

The level of premiums that would exist in either the voluntary or involuntary
market without involuntary market rate regulation is unobservable. Using
published data, it is also impossible to calculate an accurate loss ratio for the
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voluntary market.” The methodology is designed in view of the information
that is available: data on aggregate market earned premiums and
calendar-year incurred losses and information on ‘‘target” loss ratios
(developed by the industry) and underwriting results for the involuntary
market.®

Consider a simple model in which the aggregate premium needed for
insurers to break even in any given market is proportional to aggregate
expected losses for coverage wnlten. i.e., P = AL where P equals break even

i \ is the “Ioadmg" factor, and L equals expected
losses. In general, \ will depend on sales and loss adjustment expenses, on
interest rates and the timing of claim payments, and on other insurer costs
including taxes and the cost of capital. Assume initially that insurers cannot
alter A by changing product quality.

Let Py and Ly equal premiums and expected losses in the voluntary market,
P and L, equal i and expected losses in the i y market, and
P and Ly equal total market premiums (Py + Pp) and losses (Ly + Ly,
respectively. Assume that Ly and L, and thus Ly are fixed. Total premiums
can be expressed as:

=MLy + L) + (Py = ALy) = (A\L; - P) ()

The first term in this expression equals break even premiums for the total
market. The second term is any excess of actual premiums over break even
premiums for the voluntary market. The third term is the deficit in the
involuntary market (i.e., the excess of break even premiums over actual
premiums), which will be denoted by D.

Assume further that voluntary market premiums are given by:

Py = ALy + 8D @

where § is the proportion of the deficit that is shifted to the voluntary market.
Substituting (2) into (1) and dividing by Ly gives:

Py/Ly = N + (6 — DD/Ly 3

If & = 1, as would be expected under these i if the voluntary
market were competitive, the ratio of premiums to losses for the aggregate
market would be invariant to the amount of deficit. If § < 1, the ratio of

i to losses for the aggr market is ively related to the deficit.

" Best’s Executive Data Service reports calendar-year incurred losses and earned premiums for
the overall market. Until the early 1980s, AIPSO Facts reported voluntary market premiums and
losses for liability coverage, but only for states with assigned risk plans. Moreover, accident-year
losses are reported for most states in this source, and they include loss adjustment expenses,
‘whereas the Best calendar-year data exclude all loss adjustment costs.

#The empirical model analyzes the ratio of carned premiums to calendar-year incurred losses
(the inverse of the loss ratio) for the aggregate market. Pmnmpﬂrhlmllylﬂmﬂlyhve
amlyudtheloumooriuhm The use of its inverse in this study allowed estimation with a

linear model.
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Equation (3) suggests that, given suitable cross-section data, an estimate of
8 could be obtained by regressmg Py/Ly on D/Ly and variables that could be
related to stat in A. The esti ient for D/Ly
would provide an estimate of 6 — 1, adding one to this estimate would yield
an estimate of 8. Under these assumptions, an estimate of & that is less than
one would imply less than full recoupment of the involuntary market deficit in
the form of higher voluntary market premiums.

Given the assumption that insurers cannot alter quality and thus A,
equations (1), (2), and (3) imply that insurers would fail to break even on the
entire market if 8 < 1; i.e., 8 < 1 implies that Py < MLy + L;). However, if
insurers can alter quality and thus costs, changes in quality in either the
voluntary or involuntary market or both markets could allow total premiums
to equal total expected costs even if & < 1. Specifically, if voluntary market
premiums were determined by equation (2), insurers would break even with
8 < 1 provided that:®

(1 -9D = Ly - W) + LA - N) “@

where Ay (= M) and A; (< M) represent loading factors needed to cover all
costs (and reflect investment income) in the voluntary and involuntary
markets, i after any adj in quality are made. The
left-hand-side of equation (4) is the amount of the aggregate deficit that would
occur in the combined market if quality were not changed. The terms on the
right side represent the reduction in costs in each market that would eliminate
lhc aggregate deficit. If feasible reductions in quality were insufficient to
the deficit, an ic loss would occur for the overall market.

Given the possibility of changes in quality, an estimate of & from the
suggested regression procedure that is less than one would be consistent with
the failure of voluntary market premiums to increase by an amount equal to D
= AL, — P,. It would imply reductions in product quality, an economic loss
for the combined market, or both.!®

The development of equations (1), (2), and (3) also assumed that X was the
same for all business. This assumption is not crucial to the analysis. If A were
allowed to vary across drivers, equation (3) would hold with two differences.
First, the \ that constitutes the first term on the right side would need to be
replaced by the weighted-average value of A for the aggregate market (with
weights equal to L/L; where L; is the total expected loss for type i drivers).
Second, the involuntary market deficit would need to be defined using the
weighted-average value of A for the drivers insured in the involuntary market

9 As before, this equation treats Ly and L, s fixed. If adjustments in quality reduced demand
for coverage, greater changes in quality would be necessary for insurers to break-cven for any given
8 < 1. Ly also could change if reductions in involuntary market premiums reduced the number of
uninsured motorists and thus reduced voluntary market losses and premiums for uninsured
‘motorists coverage (see Keeton and Kwerel, 1984). It would be very difficult to sort out this type
of effect with available data.

°Even if the deficit could be defined in terms of \;, i.e., D' = AL, — Py, it would not be
possible to sort out these influences unless Ay also were known.
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(with weights equal to L;;/L; where L;; is the total expected loss for drivers of
type i in the involuntary market).

Equations (2) and (3) do not allow regulation of voluntary market rates to
affect volumary market premlums if lllere is no deficit for the involuntary

market. An i to ion (3) that allows for
this possibility is given by:
Pr/Ly =N - a + (6 - DD/Ly, ®
which implies
=0\ - a)ly + 8D — alL;. ©

From (6), voluntary market premiums (and Py/Ly) are increasing in & and
D and decreasing in . If § = 1 and « > 0, equations (6) implies that voluntary
premiums equal (\ — a)Ly plus the excess of (\ — a)L; over Py. That is, rate
regulation reduces the voluntary market premium loading by «, but voluntary
market premiums increase by the involuntary market deficit defined using the
same premium loading as for the voluntary market. If § < 1, voluntary market
premiums increase by less than this amount.

If D > 0, voluntary market premiums exceed ALy (break even premiums in
the absence of regulation) if & > aLy/D, and the net increase in voluntary
premiums (Py — ALy) as a proportion of the deficit (\L; — Py) is given by:

0 =26 aly/D (]

with (for a>0):
a0 80
86>0 F <o, >0 8D2<o
A value of 8 less than one would be consistent with reductions in quality, an
aggregate economxc loss for insurers, or both. If « > 0,0 < 1evenifé = 1
@.e., in i imply either reductions in quality, an
aggregate economic loss for insurers, or both).

Econometric Model and Data

As noted by Grabowskl. Viscusi, and Evans (1985) (and shown later in this
article), y market losses are almost
exclusively found in states that regulate voluntary market rates. Assuming that
D = 0 or, alternatively, that 5 = 1 for states that have competitive rating for
voluntary market rates (for which a = 0) suggests the following model for the
ratio of aggregate premiums to losses in regulated and unregulated states:

(P/L); = ¥Z; — aREG; + (3-)REG, x (D/L); + ¢ ®

where for state j, (P/L); is the ratio of earned premiums to calendar-year

incurred losses for the voluntary and involuntary market combined; Z; is a
vector of state characteristics that affect \;, the (weighted-average) premium
loading factor that would occur without regulation; y is a vector of
parameters; REG; equals 1 if voluntary market rates are regulated, 0
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otherwise; (D/L); is a measure of the involuntary market deficit divided by
total calendar-year incurred losses for the voluntary and mvolunwy mnrkel
(see below), and ¢; is a dit This for i 1I;

to that used in prior studies of the impact of rate regulauon on loss ratios or
inverse loss ratios, with the exception that the mean impact of regulation is
allowed to depend on the involuntary market deficit measure, as opposed to
being fixed across states.

The definition of the deficit used in the development of the model is (D/L);
= D/Ly = (AL; — Pp)/Ly. The use of this definition in practice is plagued by
a number of difficulties.! First, A;, L;, and Ly are not directly observable. In
this study, \; is the inverse of the target loss ratio for the involuntary market
that would produce zero underwriting profits according to the Automobile
lnsurance Plans Scrvuce Office (AIPSO Facts, 1983), the official industry

jion for the i 'y market in states with assigned
risk plans. These targets assume that all investment income is needed to cover
income tax costs, the cost of capital, and any other costs not included in
underwriting expenses. For liability and related coverages, .05 was added to
the target loss ratio to be consistent with nationwide underwriting results for
the overall market during the period analyzed.!> For physical damage
coverages, the use of the AIPSO ratios without adjustment was consistent with
nationwide results.!3 For the nine states with alternative types of involuntary
market mechanisms during the period analyzed, AIPSO did not publish
comparable estimates. The average value of the target-ratios for the assigned
risk plan states was used for these states.'

Reported calendar-year incurred losses for the total market were used for
Ly. These data, which were obtained from Best’s Executive Data Service, do
nol include loss adjustment expenses. Estimates of incurred losses for the

1 y market were obtained or ped from information in AIPSO
Facts. Accldem -year loss data were reported for states with assigned risk
plans; calendar-year loss data were reported for the states with alternative
mechanisms. The target loss ratios and reported accident-year incurred losses
for the assigned risk plan states both reflect loss adjustment expenses. Since

"1 An alternative, which also would be subject to these problems, and require a different
interpretation, would be to define the deficit as 1/Ly times the difference between actual
involuntary market losses and the product of involuntary market premiums and the target loss
ratio, where the target loss ratio equals 1/A,. AIPSO Facts publishes deficit estimates of this type
(also see Lee, 1977). Grabowski, Viscusi, and Evans (1989) used the AIPSO measure. Given the
same data, the two measures would be very highly correlated.

12Related coverages include personal injury protection, medical payments, and uninsured
‘motorists coverage. Disaggregated results for these lines and third-party liability coverage are not
available. The term *liability” will be used to refer to the aggregate of these coverages throughout
the remainder of the article.

13Physical das primarily i llision, theft and other mis types of

vehicle damage.

“The ranges of the ratios for liability and physical damage coverages were .692-.772 and
\731-.771, respectively. No data on involuntary market premiums and losses were available for
Texas, which was excluded from the analysis.
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the results for the alternative plan states were reported net of loss adjustment
expenses, the net values were grossed up using national averages of the ratio of
adjustment expenses to incurred losses.!s The incurred loss data for both
mm'kets will differ from expected accident-year losses due to random

in ident-y losses. isi in reserves for losses in prior
accident years will affect total incurred losses for all states and involuntary
market incurred losses in states with alternative mechanisms.

Given these data limitations, the deficit measure will contain a certain
amount of noise. An instrumental variable procedure described below is used
to control for the influence of ra.ndom noise. The possibility also exists that
the deficit measure could (or und the value
that would be obtained if the true wei d age value of A for the
involuntary market were to be known. lf for example, the target loss ratios
(lncl\ldmg the .05 adjustment for liability described previously) fa.lled m fully

the ic value of i income or
underwriting expenses or other costs, the deficit measure would be blased
upwards.!¢ Other things being equal, an upward bias in the deficit measure
would tend to bias the estimate of & — 1 towards zero. As a result, the estimate
of 6 would tend to be biased towards one, and the bias would make rejection
of the null hypothesis that = 1 less likely.

The vector Z used to estimate equation (8) consisted of four variables (plus
a constant term) for the liability equations: LOSS, WAGE, PIP, and
THRESH. LOSS is the predicted value of the average liability loss per
exposure from a regression of this variable on a number of demographic and
economic characteristics that should effect interstate differences in the
expected liability loss per exposure.!” It is used as an instrumental variable for
the expected loss per exposure, which should be negatively related to the ratio
of premiums to losses if underwriting and sales costs per policy increase at a

151deally, accident-year losses would have been used for Ly and to calculate the deficit for each
state. It also was necessary to estimate incurred losses for the alternative plan states assuming an
equal expense ratio for private passenger and commercial business due to the vagaries of reported
accounting data for these states. This treatment is unlikely to substantively influence the calculated
deficit measures given the predominance of private passenger business in the involuntary market.
Finally, Maryland’s state insurer did not report losses separately for liability and physical damage
coverages. Incurred losses for each line were estimated using the overall loss ratio and premiums
for each line.

15The target loss ratios are based on actual commission rates for the involuntary market. In
some states these rates may be less than those in the voluntary market. Other things being equal,
this difference would cause the calculated deficit to be less than the definition employed in
developing the model and more closely related to the economic deficit. Venezian (1984) also has
suggested that insurers may be biased towards assigning fault to involuntary market drivers when
the question of fault is uncertain. Any such bias could cause incurred losses for the involuntary
mltetlndlhedd‘lutwnwbewmled However, it is not clear whether this type of bias

settlement

by insurers.
1"The regressors included measures of houschold income, popllmondlnmypsludmd:.

proportion of
hospital costs, amd the availability of mass transportation. Thei’lorbmhhwuybumd
the combined liability and physical damage loss equations exceeded .70.
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less than proportionate rate with the expected loss. It is used instead of the
average loss per exposure because the latter variable could include
noise due to i in losses that could lead to spurious
correlation with the ratio of premiums to losses. The use of this procedure,
which was employed by Harrington (1987), may help to provide better
estimates of the impact of rate regulation than those obtained in previous
studies that ignored its influence or used a proxy variable such as urbanization
of the state’s ion (e.g., Pauly, Ki , and Kleindorfer, 1986).!%

‘WAGE is the average hourly wage rate for production workers. If interstate
differences in wage rates positively affect underwriting and sales costs relative
to expected losses, WAGE should be positively related to the ratio of
premiums to losses (see Pauly, Kunreuther, and Kleindorfer, 1986, and
Harrington, 1987). PIP is personal injury protection premiums for states with
no-fault and add-on laws as a proportion of total liability premiums. No-fault
legislation is likely to be related to unanticipated growth in losses. The break
even premium loading for PIP coverage also will tend to differ from that for
liability coverage due to differences in loss adjustment costs and in the speed
of claims payment. The estimated coefficient for PIP will reflect the combined
effects of these influences. Previous work (Harrington, 1984a and 1987; also
see Witt and Urrutia, 1983) suggests a sizable positive impact of PIP on the
ratio of losses to premiums. As a result, PIP is likely to be negatively related
to the ratio of premiums to losses. THRESH equals one for states with
no-fault laws with a verbal tort threshold or a monetary threshold greater than
or equal to $1,000 and zero otherwxsc It is included primarily to allow for the

ility of lower growth in losses in states with thresholds
that may effect a substantive reduction in lawsuits. If so, it should be
positively related to the ratio of premiums to losses, although THRESH also
could be related to differences in loss adjustment costs and the speed of claims
payment.

As noted, the deficit measure may contain considerable noise that could be
correlated with noise in the ratio of premiums to losses that arises from the use
of incurred rather than expected losses. This measurement error would tend to
bias the estimate of § — 1 towards zero if OLS were used to estimate equation
(8). To mitigate this problem, the predicted value from a regression of (D/L);
on the involuntary market share of liability insurance written car-years was
used as an instrumental variable for (D/L);. The value of R? from this
regression exceeded .90 for liability coverage and for liability and physical
damage i These high ions suggest that the predicted
values should be excellent i A possible limitation of this d
is that the involuntary market share might be correlated with unobservable
factors tha( affect the disturbance in equation (8). For example, any

iation in the “ti of rate lation that is not picked

8 1f voluntary market rate regulation tends to be more prevalent in high loss states, the failure
to adequately control for the possible negative relationship between average expected loss and
mﬂ)muhdmlmmmmpnwmmmmmm@/u
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up by the 'y variables could infl both e and i y market
share. If so, the estimate of 5 — 1 would tend to be biased downwards (the
estimate of & would be biased towards zero). However, if the prior approval
dummy and the involuntary market deficit measure capture much of the
influence of regulation on the ratio of premiums to losses, the resultant bias
will be minor. Moreover, this type of bias would tend to offset the bias that
could arise if the deficit measure overstates the difference between break-even
and actual premis for risks in the i 'y market.

As is shown below, some states with large calculated deficits for liability
coverage also have sizeable deficits for physical damage coverage. Estimation
of equation (8) using data for liability and physical damage coverage
combined in addition to using data for liability insurance only will provide
evidence of the extent that the aggregate deficit for the two types of coverage
results in higher aggregate premiums for the voluntary market. It also has
been suggested that liability insurance rates are subject to greater political
pressure than are physical damage rates (e.g., Smallwood, 1975). If so, it is
possible that the estimate of 8 could be greater and that the estimate of o could
be lower (if o > 0) using combined data.

The regression equation for liability and physical damage insurance
combined also included the ratio of incurred losses for Lability coverage to
incurred losses for liability and physical damage combined (LIAB), to control
for the possible influence of product mix on the ratio of premiums to losses.
The interaction of THRESH and LIAB was used instead of THRESH. LOSS
was the predicted value of the average liability and physical damage loss per
liability exposure from a regression of this variable on the economic and
demographic variables described above. The predicted value of (D/L); was

btained from a ion of the bined deficit measure for liability and
physical damage on involuntary market share.!®

Empirical Results

Table 1 shows averages of the involuntary market deficit measure for
liability coverage, physical damage coverage, and liability and physical
damage combined from 1979 through 1981 for the ten states with the highest
deficit measure for liability age. The average i y market share of
liability written car-years, and, for liability coverage, the ratio of the average
premium for the involuntary market to that for the total market also are

'S A number of studies of the impact of i for direct
writers and independent agency insurers, generally with similar results. Since the deficit measure
was available only for the aggregate market, scparate cstimation was not used in this study.
Tnstead, the equations also were estimated with an instrumental variable for direct writer market

for the potential i f direct writer share on the ratio of premiums to losses.
‘This variable was superfluous and was omitted from the model. The instrument was obtained from
a regression of average direct writer share during the period on the group of demographic and
economic variables and direct writer share in 1969. The instrumental variable procedure was used
given that direct writer share could be endogenous, i.c., it could depend on the ratio of premiums
to losses for the voluntary and involuntary market.
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shown.20 Summary information concerning the variables also is shown in
Table 1 for the remaining states that regulate voluntary market rates and for
states with competitive rating laws.

Each of the ten states with the largest deficits for liability coverage also
regulated voluntary market rates during this time (also see Grabowski,
Viscusi, and Evans, 1989). This result raises the question of whether large
deficits are politically viable unless voluntary market rate levels also are
controlled by regulation. As would be expected, the deficit measure is highly
correlated with involuntary market share. The ratio of the average premium in
the involuntary market to the average premium for the total market provides
rough evidence that rate “leveling’ tended to occur in states with high deficits.
While this ratio would be influenced by differences in average policy limits in
the voluntary and involuntary markets, if the effect of rate regulation on
involuntary market rates was small, a preponderance of risks with higher than
average risk in the involuntary market would tend to cause the ratio to exceed
one, perhaps substantially. As the deficit increases the ratio could be expected
to dcchne both because of the direct effect of involuntary market rate

on i and the i ion of an i ing number of drivers
with lower expected accident costs in the involuntary market.

The results of estimating equation (8) using OLS (and the predicted values
of the average loss and deficit variables) are shown in Tables 2 and 3.2! Results
are shown for equations with and without the deficit variable. They are also
shown for equations with and without the threshold variable, since this
variable has not been employed in pnor work and its inclusion had some effect
on the results for the rate The esti for LOSS and
PIP have the anticipated signs and are highly significant for each equation
shown. The estimates for the threshold variables are positive as expected.2

20The latter ratio was calculated using the average of liability written car-years for years t and
t=1 reported in AIPSO Facts to approximate carned exposures for year t. Earned premiums for
the involuntary market were also obtained from this source. The average of written premiums for
the total market in years t and t— 1 reported in Best’s was used to approximate earned premiums
for the total market. A number of states, including North Carolina, do not offer physical damage
coverage in the involuntary market.

2'Based on a number of regression diagnostics, Alaska appeared to be an outlier and was
excluded from the sample. Its inclusion primarily affected the coefficient for WAGE. Harrington

d evidence that in this type of model are likely to be heteroscedastic,

primarily due to random variation in some of the parameters. Since the implications of his results
were similar using OLS and maximum-likelihood estimation of a random coefficient model, the
simpler OLS procedure is used here. If anything, his maximum-likelihood results suggested that
the absolute OLS t-values were biased down

2While negative estimates for the PIP vunlhle might be expected because of lower loss
adjustment expenses for PIP coverage, the large magnitude of the estimates cannot be attributable
only to this effect. For example, the estimate in equation 4 in Table 2 implies that a state with all
PIP coverage and no liability coverage would have a ratio of premiums to losses lower by .69 than
a state with zero PIP coverage. As noted, the large estimated effect is likely to reflect unanticipated
growth in losses in states with no-fault. The positive estimates for THRESH would be consistent
with this explanation (i.e., stricter thresholds experienced lower growth in losses). For detailed
analysis of the effects of no-fault on loss costs, sec Cummins and Weiss (1989).
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The estimates for WAGE are close to zero, as are the t-values for this variable.
The estimates for LIAB are positive but insignificant.

The results for the equations that exclude the deficit measure are consistent
with those of recent studies that suggest a negative impact of voluntary market
rate regulatlon on the ratlo of premiums to losses. The estimate of « is positive
(-ais and i in each ion. The esti of « are
approximately equal for the liability and combined liability and physical
damage equations. This result suggests that the overall impact of voluntary
market rate regulation was similar for liability and physical damage coverage.

‘When the deficit measure is included, the estimates of § are all less than one,
and somewhat larger in the equations with the threshold variable and in the
equations for combined liability and physical damage. While the latter result
is consistent with a greater effect of deficits on voluntary market premiums
for physical damage coverage, the difference in estimates would not be
statistically significant. The absolute t-values for 8 — 1 provide a test of the
hypothesis that & equals one. Since there is no reason to expect that 6 would
exceed one, it seems reasonable to state the alternative hypothesis as: Hy: 8 <
1, and to use a one-tailed test of significance. Even so, the t-values shown in
Tables 2 and 3 would result in rejection of the null hypothesis at the .05 level
of significance only for the regression for liability coverage that does not
include the threshold variable (regression 2, Table 2).

With the exception of the liability 8¢ ion without the
variable, the estimates of the impact of voluntary market rate regulation (— &)
remain significant at the .05 level or better for a one-tailed test when the deficit
measure is added to the model.2? These findings suggest that voluntary market
rate regulation resulted in lower voluntary market premiums than would have
occurred under competitive rating without any deficit unless the involuntary
market deficit were large.2

As noted, the formulation of equation (8) implies that voluntary market
premiums exceeded the level that would occur under competition without any
involuntary market deficit if & > aLr/D which is equivalent to D/Ly > a/é.
Given this relation, the results for ion 3 (which ins § to
equal one) for liability and physical damage combined would imply that the
deficit measure would need to exceed 7.3 percent in order for the predicted
level of voluntary market premiums to exceed the level that would have
occurred under competition without any deficit. Using the results of this

ion and ion (7), the esti imply an increase in voluntary
market premiums (relative to the case with competitive rating and no deficit)
equal to 70.8 percent of the deficit if (D/L); = .25 (i.e., § = 1 — .073 x 4).

A ane-tailed test is appropriate in view of the emphasis of insurance regulators on the
affordability of coverage and the results of prior work. The correlation between REG and REG x
(D/L) was about .42 for both liability and combined liability and physical damage.

smuunuwmudulevdorvolumuymnmmemmmmmunmmdonmmnm
the possible effects of rate regulation on the number of uninsured drivers.
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If, on the other hand, the results of regression 4 (with & < 1) for liability and
physical damage coverage combined were to be used, predicted voluntary
market premiums would exceed the level that would exist under competition if
the deficit measure exceeded 8 percent (&/8 = .06/.75), and the predicted
increase in voluntary market premiums for (D/L); = .25 would equal 51
percent of the deficit (§ = .75 — .06 x 4).

Given that the results generally do not support rejection of the hypothesis
that & = 1 at conventional levels of significance, they are consistent with
equation (6) with § =

=(\-aly+D-al
which can be rewritten as

=0 - Ly + [ - Q)L = P
This equation suggests that rate regulation can be viewed as (1) having lowered
the average premium loading for the overall market compared to the level that
would have existed without rate regulation and (2) having allowed any
difference between actual involuntary market premiums and the level implied
by this loading to be recovered by increases in voluntary market premiums.

Conclusions

The results of this study are consistent with previous work that has found a
negative impact of voluntary market rate regulation on the ratio of premiums
to losses for the voluntary and involuntary markets combined. They also are
largely consistent with the notion that the impact of rate regulation is uneven
across consumers. They suggest larger reductions in the ratio of premiums to
losses in the involuntary market and smaller reductions or even increases in the
ratio of premiums to losses for the voluntary market.

It would be desirable for future research to conduct similar analysis for
other periods and for other lines that often have large involuntary markets,
such as workers’ compensation insurance. Further research also is needed to
explain the causes of large involuntary markets and deficits in auto insurance.
Moreover, research is needed that analyzes the impact of lower ratios of
premiums to losses in the overall auto insurance market on product quality
and rates of entry and exn by insurers, and that investigates whether

jes of scope or i ional factors could facilitate increases of
premiums in other lines of business.
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Table 1
Involuntary Market Deficit as a Proportion of Total Market Incurred Losses: 1979-81
TInvoluntary Market Deficit/
Total Market Incurred Losses
Physical Market _
State Lisbility Damsge _ Combined Share P/Py
1. Massachusetts ) .32 364 A19 958
2. New Jersey 351 226 an 348 1.033
3. North Carolina A1 - 109 A5 1342
4. New Hampshire 155 184 168 21 1.298
5. South Carolina 093 24 142 207 1514
6. Pennsylvania 084 013 .061 049 1.746
7. Connecticut 076 083 079 122 1427
8. New York 074 048 066 134 1395
9. Rhode Island 066 166 107 084 1.439
10. Maryland 050 015 039 038 2.345
Other Regulated:
Mean -.002 004 001 024 1.7%
Maximum 02 036 027 Bik] 3.0m
Minimum -029 -022 -.026 001 1.160
All Oompetiu've:
004 003 004 015 1.8%
Mmmum 043 048 044 088 2797
Minimum -.005 -.004 -.004 000 .506

Note: All values are means for the 1979-81 period. P, and Py denote estimated average liability
premium per exposure for the involuntary and total market, respectively. The value of .506 for
P,/P, was for Hawaii, which provides free involuntary market coverage to welfare recipients.
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