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Abstract
A multiple regression model is estimated with cross-state d a u 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 price regulation when production costs differ
across consumers.' The potential for increased 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 probably has some historical validity, empirical 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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He wishes to thank the referees for thdr hdpful commenu.
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nications industries. Also see Woiders (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 wiUingly 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 he 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 StigUtz, 1976) is uncertain. However, it is unUkely that
adverse selection can explain the substantial size of the involuntary market in
a numher 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 hetween voluntary and involuntary market rates and rate
regulation in auto insurance and, more generally, the property-UabiUty
insurance industry has received Uttle attention in the literature. The fact that
auto insurance involuntary markets in some states consistently produce
substantial accounting losses is weU known (see Lee, 1977, Mintel, 1983, and
Grahowski, 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 regulation 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

^Harrington (1984b) surveys the earlier literature on this subject. Unless otherwise noted "auto
insurance" will refer to "private passenger auto insurance" throughout the remainder of OK article.

'The term "voluntary market rate regulation" is used to (tenote all forms of prior approval
r^ulation, 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 stotes
have assigned risk plans in which involuntary market insureds are assigned to insurws in
propmtion to their voluntary market share. A few states use a sdect number of insums to write
poUcies for the invc^untary market with the financial results spread mnong all insums in
prcqiortion to voluntary market volume. A few othws require insurers to accq)t all iqjplicants at
regulated rates but allow insurers to rdnsure unwanted business in a state pool with the resulu of
the pool again spread among aU insurers. In these sutes, vohmtary and involuntary mark^ rate
regulation essentiaUy are merged with the relative adequacy of rates in particular rating dasses
detoinining which risks will be reinsured. Maryland has a state insurer for involuntary market
risks. Its accounting losses are assessed against jwivate insurers in ptopotti(m to market diare. Vot
further details, see Lee (1977).
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the relationship between aggregate premiums 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 regulation. A multiple regression model is estimated
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
conclusions and suggestions for additional work.

Involuutary 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 wUl
increase so that insurers will not experience economic losses for the overall
market (e.g.. Lee, 1977, and Mintel, 1983). Particular definitions of
accounting losses aside, if involuntary 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 aU other costs over premiums) that remained after Miy changes in quaUty
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 regulatiMi
varied across states. The causes of the variation were not considered.

'These ORJortunities may be limited for third-party liability coverage. It also should be noted
that jmnt undwwriting assodations and reinsurance fadUties 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.

SimUarly, it occasionally has been argu^i 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 WIK) attempted to pursue such
strategies.'

Ahnost 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 (os subsidy) in either the involuntary market or the overall

'Mmeover, if national insurers had suffidoit market powa° to export losses from state A to
state B, the question would arise as to why ttey wne not dorging higher premiums in state B to
b^nwith.
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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 measurement of any economic loss
(an excess of premiums over costs) is problematic.

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 \%in Derhei, 1979). These studies
employed aggregate data for the industry; product specific returns to scale for
auto insurance were not estimated. Moreover, 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) estimated economies of scale and
scope for direct writers of auto insurance, homeowners insurance, 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 existence of numerous small regional companies 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 regulation. Important measurement 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 Franwwork

The basic objective of the empirical work is to estimate the extent to which
a reduction in involuntary market premiums 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 hy the industry) and underwriting results for the involuntary
market.*

Consider a simple model in which the aggregate premium ne^led for
insurers to break even in any given market is proportional to aggregate
expected losses for coverage written, i.e., P = XL where P equals break even
premiiuns, X is the proportionate "loading" factor, and L equals expected
losses. In general, X wiU 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 initiaUy that insurers cannot
alter X hy changing product quaUty.

Let Py and Ly equal premiums and expected losses in the voluntary market,
P, and L, equal premiums and expected losses in the involuntary market, and
Py and Lx equal total market premiums (Py + Pi) and losses (Ly + L,),
respectively. Assume that Ly and L, and thus L^ are fixed. Total premiums
can he expressed as:

PT = X(Ly + LI) + (Py ~ XLy) - (XLj - P,) (1)

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 wiU he denoted by D.

Assume further that voluntary market premiums are given by:

Py = XLy + SD (2)

where 6 is the proportion of the deficit that is shifted to the voluntary market.
Substituting (2) into (1) and dividing by Lr gives:

P T / L T = X + (6 - 1)D/Lr (3)

If 5 = 1, as would be expected under these assimiptions if the voluntary
market were osmpetitive, the ratio of premiums to losses for the aggregate
market wo\ild be invariant to the amount of deficit. If S < 1, the ratio of
premiums to losses for the aggregate market is negatively related to the deficit.

'^B^'s Executive Data Service reports calotdar-year incurred losses and earned premiums for
tlw overall market. Until tlw eariy l ^ ) s . AlPSO fiscts reported vohmtary market prnniums and
losses for liability covera^, but mily for sUtes with a^gned risk {dans. Mcnieover, acddent-year
lossts are reported tor most states in this so«rce. and they indude loss adjustnent expemes.
whereas tte Best aaendar-year data exclude aU l o s adjistamit costs.

*Tbe eminrical mocH maalyza the ratio of eanwd |x«niums to catadar-year incuned kmK
(the inv«ffM! of tl» loss ratio) f<» the aggr^ate mark«. PrevioiB empirical aMlyses g«3wrally have
uiatyzed the loss ratio or its inverse. The use of its iBwrse in tUs study allowed «timation with a
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Equation (3) suggests that, given suitable cross-section data, an estimate of
6 could be obtained by regressing PT/LT on D / L T and variables that could be
related to cross-state differences in X. The estimated coefficient for D/Lf
would provide an estimate of 6 - 1, adding one to this estimate would yield
an estimate of 6. Under these assumptions, an estimate of 5 that is less than
one would imply Iras than full recoupment of the involuntary market deficit in
the form of higher voluntary market premiums.

Given the assimiption that insurers cannot alter quality and thus X,
equations (1), (2), and (3) imply that insurers would fail to break even on the
entire market if 5 < 1; i.e., 6 < 1 implies that Px < X(Lv + 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 6 < 1. Specifically, if voluntary market
premiums were determined by equation (2), insurers would break even with
6 < 1 provided that:'

(1 - 6)D = Lv(X - Xv) + L,(X - X,) (4)

where Xy ( s X) and X, (:S X) represent loading factors needed to cover all
costs (and reflect investment income) in the voluntary and involuntary
markets, respectively, after any adjustments 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
the aggregate deficit. If feasible reductions in quality were insufficient to
eliminate the deficit, an economic loss would occur for the overall market.

Given the possibility of changes in quality, an estimate of 5 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
= XLj - Pj. 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 X were
allowed to vary across drivers, equation (3) would hold with two differences.
First, the X that constitutes the first term on the right side would need to be
replaced by the weighted-average value of X for the aggregate market (with
weights equal to L/Lr where Lj is the total expected loss for type i drivers).
Second, the involuntary market deficit would need to be defined using the
wighted-average value of X for the drivers insured in the involuntary market

'As before, this equation treats Ly and L, as fixed. If adjustments in quaUty reduced demand
for coverage, greater changes in quality would be necessary for insurers to break .«ven for any giwn
« < 1. Lv also couW change if reductions in involuntary mark« premiums reduced the number of
umnsured motori^ and thus reduced voluntary tnatkd losses and premiums for unmsured
motorists covna^ (see Keaon and Kwerel, 1984). It would be very difficult to sort out this type
of effea with available data.

'"Evai if tlM (tefidt could be (fcfined in terms of X,, i.e., D" = X,L, - P,, it would not be
poiMde to SOTt out thoe influents unless Xy also were known.
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(with weights equal to Li,/Li 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 voluntary market premiums if there is no deficit for the involuntary
market. An empirically tractable modification to equation (3) that allows for
this possibility is given by:

P T / L T = X - a + (5 - 1)D/LT, (5)

which implies

Pv = (X - a)Lv + 6D - aL,. (6)

From (6), voluntary market premiums (and Py/Ly) are increasing in 8 and
D and decreasing in a. If 5 = 1 and a > 0, equations (6) implies that voluntary
premiums equal (X - a)Ly plus the excess of (X - a)L, over P,. That is, rate
regulation reduces the voluntary market premium loading by a, but voluntary
market premiums increase by the involuntary market deficit defined using the
same premium loading as for the voluntary market. If 6 < 1, voluntary market
premiums increase by less than this amount.

If D > 0, voluntary market premiimis exceed XLy (break even premiums in
the absence of regulation) if 5 > aLf/D, and the net increase in voluntary
premiums (Py - XLy) as a proportion of the deficit (XL, - P,) is given by:

e = b - aLr/D (7)

with (for a > 0):

A value of 6 less than one would be consistent with reductions in qudity, an
aggregate economic loss for insurers, or both. If a> 0,B <\ even if 6 = 1
(i.e., reductions in aggregate premiums imply either reductions in quality, an
aggregate economic loss for insurers, or both).

Econometric Model and Data

As noted by Grabowski, Viscusi, and Evans (1985) (and shown later in this
article), substantive involuntary market accounting losses are ahnost
exclusively found in states that regulate voluntary market rates. Assuming that
D = 0 or, alternatively, that d = 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)j = yZj - aREGj + («-l)REGj x (D/L)j + Cj (8)

where for state j , (P/L)j is the ratio of earned premiums to otlendar-year
incurred losses for the voluntary and involuntary market combined; Zj is a
wctor of state charactwistics that affect Xj, the (wei^ited-a\«rage) premium
\oadm% factor that would occur without regulation; -y is a vector of
param^ers; REGj equals 1 if voluntary market rates are regulated, 0
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otherwise; (D/L)j is a measure of the involuntary market deficit divided by
total calendar-year incurred losses for the voluntary and involuntary market
(see below), and ej is a disturbance. This formulation is essentially equivalent
to that used in prior studies of the impact of rate regulation 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)j
= D/Ly = (XLi - P I ) / L T . The use of this definition in practice is plagued by
a number of difficulties." First, Xj, L,, and L^ are not directly observable. In
this study, X, is the inverse of the target loss ratio for the involuntary market
that would produce zero underwriting profits according to the Automobile
Insurance Plans Service Office (AIPSO Facts, 1983), the official industry
ratemaking organization for the involuntary 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." 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
LT-. These data, which were obtained from Best's Executive Data Service, do
not include loss adjustment expenses. Estimates of incurred losses for the
involuntary market were obtained or developed from information in AIPSO
Facts. Accident-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 refiect loss adjustment expenses. Since

"An alternative, which also would be subject to these problems, and require a different
interpreution, would be to define the deficit as 1/Lr times the difference between actual
involuntary market losses and the product of involuntary market premiums and the t a r ^ loss
ratio, whea-e tl« tar»a loss ratio equals 1 A , . AIPSO Facts publishts deficit e«imates of this type
(also see Lee. 1977). Grabowski, Viscusi, and Evans (1989) used the AIPSO measure. CHvoi the
ssme data, the two measures would be very highly correlated.

'^Rdated coverages include personal injury protection, medical payments, and uninsured
motorists coverage. IMsaggregated results for these lines and third-party liabiUty coverage are not
avaitobJe. T V tarn "tobility" will be used to refer to the aggregate of these cover^es throughout
the rmudiuto of Qte article.

"Physical damage coverages primarily include collision, theft and otter miscellaneous types of
vdhkledam^e.

"The nmges of ^ n«kx for BabiBty mud physical damage covmwes urere .«>2-.772 aad
.7M-..771, iwpectiwiy. No data on involuntary markrt i»«niuiBS and losses wwe a\«itaWe for
Texas, which was excluded fttnn tbe analysis.
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the results for the alternative plan states were reported net of loss adjustment
exp^ises, the net values were grossed up using national averages of the ratio of
adjustment expenses to incurred losses.'' The incurred loss data for both
markets wiU differ from expected accident-year losses due to random
variation in accident-year losses. Revisions in reserves for losses in prior
accident years will affect total incurred losses for aU states and involuntary
market incurred losses in states with alternative mechanisms.

Given these data Umitations, the deficit measure wiU contain a certain
amount of noise. An instrumental variahle procedure described below is used
to control for the influence of random noise. The possibiUty also exists that
the deficit measure could systematicaUy overstate (or understate) the value
that would be obtained if the true weighted-average value of X for the
involuntary market were to be known. If, for example, the target loss ratios
(including the .OS adjustment for liabUity described previously) failed to fuUy
incorporate the economic value of investment income or overstated break-even
underwriting expenses or other costs, the deflcit measure would be biased
upwards.'^ Other things being equal, an upward bias in the deficit measure
would tend to bias the estimate of 5 - 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 nuU hypothesis that 5 = I less likely.

The vector Z used to estimate equation (8) consisted of four variables (plus
a constant term) for the UabiUty equations: LOSS, WAGE, PIP, and
THRESH. LOSS is the predicted value of the average Uability loss per
exposure from a regression of this variable on a number of demographic and
ecoiK>nuc characteristics that should effect interstate differences in the
expected UabiUty 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

"Ideally, acddent-year losses would have been used for U and to calcuUte 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 rq)orted
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.
FinaUy. Maryland's stete insun^ did not report losses separatdy for Uability and i^ysical damage
cover^es. Incurred losses for each line were estimated u»ng the (n«rall loss ratio and premiums
for each line.

"The target loss ratios are based on actual commission rates for the involuntary market. In
sfnae states these rates may be less than those in the vohintary market. Other things being equal,
this difference would cause the calculated defkat to be less than the definition emphq«d in
devrioiri^ the modd aad more dosdy rdated to the ecommuc deficit. Venezian (1984> also has
suggested that insuim may be biased towards as%Dii% f«ilt to inwiuuary marktt drivm when
tlw question of fauh is imcertain. Any such Mas awld cause iiKurred tosses for tte invohtntary
market and the deSdt measure to be overstated. However, it is not ctear whetho- this type of Inas
w(^^3 DC coftiHJitciit with cost tmntftm^ng dftfflu scti^sti^s^ Dy tRinircrs.

"The regRssors niduded measures of housdwld income, popu]«ti(» density per road mite,
pn^twtion of iMnmUokm i«ed 16-24, akohd eM»im|ttkm, urtemzatkm of the population,
ho^itel coos, and tfw avidteMity of mass tranqxKtathm. The 1^ for both the MbSity toss w d
the combiiMd UabiUty uid physical dam^e loss equatioK excee<ted .70.



Voluntary and Involuntary Market Rates and Rate Regulation 19

less than proportionate rate with the expected loss. It is used instead of the
average loss per exposure because the latter variable could include
considerable noise due to fluctuations 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
ofthe state's population (e.g., Pauly, Kunreuther, 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 otherwise. It is included primarily to allow for the
possibility of lower unanticipated 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 6 - 1 towards zero if OLS were used to estimate equation
(8). To mitigate this problem, the predicted value from a regression of (D/L)j
on the involuntary market share of liability insurance written £ar-years was
used as an instrumental variable for (D/L)j. The value of R2 from this
regression exceeded .90 for liability coverage and for liability and physical
damage coverage combined. These high correlations suggest that the predicted
values should be excellent instruments. A possible limitation of this procedure
is that the involuntary market share might be correlated with unobservable
factors that affect the disturbance in equation (8). For example, any
cross-sectional variation in the "tightness" of rate regulation that is not picked

•* If voluntary market rate r^ulation tends to be nxxe prevalent in high loss states, the faihire
to aitequately control for tte possible n^ative rdationsMp b«ween avenge expected loss and
(P/L) c»uld lead to a spurious negative assodation between rate regulation and (P/L).
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up by the explanatory variables could influence both e and involuntary market
share. If so, the estimate of 6 - 1 would tend to be biased downwards (the
estimate of 6 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 premiums for risks in the involuntary market.

As is shown below, some states with large calculated deficits for UabiUty
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 UabUity 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 UabiUty 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 5 could be greater and that the estimate of a could
be lower (if a > 0) using combined data.

The regression equation for UabiUty and physical damage insurance
combined also included the ratio of incurred losses for UabiUty coverage to
incurred losses for Uability 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 Uability and physical damage loss per
Uability exposure from a regression of this variable on the economic and
demographic variables described above. The predicted value of (D/L)j was
obtained from a regression of the combined deficit measure for UabiUty and
physical damage on involuntary market share.'*

Empirical Results

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

" A number of studies of the impact of rate regulation h&vt estimated separate models for direct
writers and independent agency insuro-s, generally with similar results. Snce the defidt measure
was available only fw the aggregate market, separate estimation was not used in this study.
Instead, the equations also were estimated with an instrummtal variable for direct writer market
share to control for the potmtial influence of direct writer share on the ratio of premiums to losses.
This variable was superfluous and was omitted from the modd. The instrument was obtained from
a regression of a\«rage direct writo' share during the period on the group of donographic and
ecoiKMBic variables and direct writer share in 1969. The instnunoital ^iriabie procedure was used
givHi that direct writs share could be mdogeiKnis, i.e., it could ctepoid cm the ratio of premiums
to k»ses for the voluntary and invduntary markrt.
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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 couid be expected
to decline both because of the direct effect of involuntary market rate
regulation on premiums and the inclusion of an increasing 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 prior work and its inclusion had some effect
on the results for the rate regulation variables. The estimates 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.^^

^The latter ratio was calculated using the average of liability written car-years for years t and
t - 1 reported in AIPSO Facts to approximate earned exposures for year t. Earned proniums for
the involuntary market were also obtained from this source. The average of written premiimis 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.

^'Based on a number of regression diagnostics, Alaska appeared to be an outlier and was
excluded from the sample. Its inclusion primarily affected the coeffident for WAGE. Harrington
(1987) provided evidence that the disturbances in this type of model are likely to be heteroscedastic,
primarily due to random variation in some of the parameters. Since the impUcations 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 absohite OLS t-values were biased downwards.

^ While negative (»timates for the PIP variable might be expected because of lower loss
adjustment expense for PIP coverage, the large magnitude of the estimates caimot be attributable
only to this effect. For example, the estimate in equation 4 in Table 2 implies that a sute with all
PIP cowrage 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 fi.e., stricter Uiresholds experienced lwwer growth in losses). For detailed
analysis of the effects of no-fault on loss cosu, see 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 regulation on the ratio of premiums to losses. The estimate of a is positive
( - a is negative) and significant in each equation. The estimates of a 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 d 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 6 - 1 provide a test of the
hypothesis that 6 equals one. Since there is no reason to expect that S would
exceed one, it seems reasonable to state the altemative hypothesis as: H^: 6 <
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 coverage equation without the threshold
variable, the estimates of the impact of voluntary market rate regulation ( - a)
remain significant at the .05 level or better for a one-tailed test when the deficit
measure is added to the model.^^ 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.^

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 6 > aLr/D, which is equivalent to D/Lp > a/5.
Given this relation, the results for regression equation 3 (which constrains 5 to
equal one) for liability and physical damage combined would imply that the
deficit measure would need to exce^ 7.3 percent in order for the predictol
level of voluntary market premiums to exceed the level that vrauld have
occurred under competition without any deficit. Using the results of this
r^ression and equation (7), the estimates imply an increase in voluntary
market premiums (relative to the case with competitive rating and no deficit)
«iual to 70.8 percent of the deficit if (D/L)j = .25 (i.e., I = 1 - .073 x 4).

"A one-tailed test is appropriate in view of the ranphasis of insurance regulators on tte
affordability of coverage and the resuits of prior work. The correlation betwen REG and REG x
(D/L) was about .42 for bob UalnUty and c(»ibined liability md phytocai damage.

"StatenMnts conaming tte te\^ of voluntaiy market premiums ia this section do KK consider
the p<»able effects of rate r^ulation on the number of uninsured drivm.
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If, on the other hand, the results of regression 4 (with 6 < 1) for UabiUty 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 (a/S = .06/.75), and the predicted
increase in voluntary market premiums for (D/L)j = .25 would equal 51
percent of the deficit 0 = .75 - .06 x 4).

Given that the results generally do not support rejection of the hypothesis
that 6 = 1 at conventional levels of significance, they are consistent with
equation (6) with 5 = 1 :

Pv = (X - a)Lv -H D - aL,

which can be rewritten as
Pv = (X - a)Lv + [(X - a)L, - P,]

This equation suggests that rate regulation can be viewed as (1) having lowered
the average premium loading for the overaU 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 smaUer 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 Unes 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 overaU auto insurance market on product quaUty
and rates of entry and exit by insurers, and that investigates whether
economies of scope or institutional factors could faciUtate increases of
prraniums ia other Unes of business.
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Ikblel

Involuntary Market Deficit as a Proportion of Total Market Incurred Losses: 1979-8!

SUte

1. Massachusetts
2. New Jersey
3. North Carolina
4. New Hampshire
5. South Carolina
6. Pennsylvania
7. Connecticut
8. New York
9. Rhode Island

10. Maryland

Other Regulated:
Mean
Maximum
Minimum

All Competitive:
Mean
Maximum
Minimum

LiabiUty

.392

.351

.172

.155

.093

.084

.076

.074

.066

.050

-.002
.022

-.029

.004

.043
-.005

Physical
Duinge

.326

.226

.184

.224

.013

.083

.048

.166

.015

.004

.036
-.022

.003

.048
-.004

Combined

.364

.317

.109

.168

.142

.061

.079

.066

.107

.039

.001

.027
-.026

.004

.044
-.004

Market
Shuc

.419

.348

.245

.221

.207

.049

.122

.134

.084

.038

.024

.113

.001

.015

.088

.000

_
P,/Px

.958
1.033
1.342
1.298
1.514
1.746
1.427
1.395
1.439
2.345

1.790
3.077
1.160

1.896
2.797

.506

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