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Institute’s principal purpose is to help make the civil justice system more efficient and more
equitable by supplying policymakers with the results of empirically based, analytic research.
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research and analysis on problems of national security and the public welfare.

The Institute examines the policies that shape the civil justice system, the behavior of the
people who participate in it, the operation of its institutions, and its effects on the nation’s social
and economic systems. Its work describes and assesses the current civil justice system; analyzes
how this system has changed over time and may change in the future; evaluates recent and pend-
ing reforms in it; and carries out experiments and demonstrations. The Institute builds on a long
tradition of Rand research characterized by an interdisciplinary, empirical approach to public pol-
icy issues and rigorous standards of quality, objectivity, and independence.
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Foreword

The individual institutions of the civil justice system typically take a two-dimensional
approach to compensation of auto accident victims. An insurance company, for example,
operates in terms of a particular claim against a particular policy. On the other hand, a court
usually considers the damage assertions of a plaintiff as against the particular named
defendant(s). From neither of these institution’s perspective is it possible—nor, often, is it
lawful—to take into account the total volume of compensation flowing from all sources to a
given injured party as a result of a given mishap.

This institutional tunnel vision is for the most part intentional. Both experienced civil
justice professionals and many lay jurors know that several sources of compensation may be
triggered by a single event. They know that many employers of salaried employees continue
salary payments during accident recovery periods. They know that the vast majority of Ameri-
cans have health insurance policies that often cover the same accidents that fall under automo-
bile insurance policies. They know that sometimes Workers’ Compensation insurance dupli-
cates existing coverage, and that it is perfectly possible in many states for one person to hold
several policies insuring against the same accidental injury, perhaps including some with dou-
ble indemnity provisions. It is not ignorance, therefore, that explains the tendency to focus on
one dimension of compensation responsibility rather than on an overview of the sources of
compensation open to the injured party.

The explanations for this narrowness of focus are more complex. Some of them reflect
the fact that most of our rules of law were framed before insurance became the omnipresent
factor that it is today. Others express philosophies of fair treatment of individuals which hold
that neither the law nor the insurance contract bestows any right to modify compensation
actions in the light of any factor beyond strictly defined relations between the accident victim
and the other party to each lawsuit or contract. Still other explanations stem from the com-
plexities and delays that might afflict the compensation process if courts and/or insurers were
to attempt to array, order and resolve all of the compensation issues that could possibly arise
from a single automobile-related bodily injury at the same time—a daunting prospect in any
case, but particularly so in view of the fact that many of these issues do not in fact arise now
because many victims do not make the multiple claims to which they have a theoretical right.

For all of these reasons, it is seldom that any institution has either the standing or the
inclination to look at the compensation flow as a whole. Yet makers of public policy often
state an urgent interest in knowing how much compensation really reaches the victim, and
from what sources. This interest extends to a series of related questions: What difference
does it make which compensation regime (fault-based, no-fault, or mixed) a state has chosen?
What kinds of losses get compensated, and to what degree? Are the seriously insured as fully
compensated for their damages as those who are slightly hurt? What happens to the net com-
pensation provided to a victim who engages an attorney?

iii
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This report, the third in the Institute’s series of analyses of the largest available body of
data on closed automobile insurance claims, offers responses to these questions. Like the other
volumes in the series, it probes the information collected in 1977 by the property/casualty
insurance industry’s All-Industry Advisory Council. But here, rather than closed insurance
claims that reflect only the relations between insurer and insured, the data base consists of
responses to a questionnaire sent to 60,000 households, nearly 1,500 of which reported an
injury suffered in an automobile accident by a household member during a two-year period.

These data provide a rare look at accident compensation from the victim’s perspective.
When sophisticated analytic tools are applied to the data, significant findings emerge, some of
which may surprise, even disturb many readers. Surprising or not, all of these findings are
relevant to the making of public policy toward auto accident compensation, by far the most
common single cause of civil litigation. All who share an interest in this policy debate should
be served by this report.

Gustave H. Shubert
Director, The Institute for Civil Justice



Summary

Analysis of data obtained from nearly 1,500 households in which at least one member suf-
fered personal injury in an automobile accident between August 1975 and August 1977 shows
that the amount paid to a victim for his injuries and who pays him varies with the “compensa-
tion system”—the set of formal rules that govern compensation to automobile accident victims.
Each state has an essentially different “compensation system.” But our data are too sparse to
reliably estimate the differences in outcomes from each system. Therefore we compare out-
comes from three groups of states: (1) no-fault states, consisting of states with no-fault legisla-
tion! that restricts tort liability,? (2) add-on states, consisting of states with no-fault legislation
that does not restrict tort liability, and (3) tort states, consisting of states without no-fault
legislation. Certain states in our sample dominate each of these groups. The no-fault group is
mostly represented by victims from states with high limits on no-fault benefits, high tort
thresholds, and comparative negligence.> The add-on states are mostly represented by victims
from states with modest no-fault benefits and strict negligence rules compared with those of
the no-fault sample. The tort sample is made up mostly of victims from states where purchase
of liability insurance is not compulsory but where various negligence rules are enforced. The
small sample size also prohibits comprehensive analysis of how much every compensation
source pays. We can not reliably estimate how much the less frequent sources pay to automo-
bile accident victims for their losses caused by injury (we do not address compensation for pro-
perty damage). But we do analyze payments from the more frequent sources and from the
more frequent combinations of sources. Because of data limitations, we analyze payments only
to victims who were not fatally injured and whose claims for medical expenses were closed.
Consequently our results are likely to be weighted in favor of victims who are not seriously
injured. Among victims who suffered a wage loss, the median reported wage loss is $160. The
median reported medical loss in our sample is $100.

We first analyze total payment for total loss, suppressing both the sources of payment
and the types of loss. We estimate that the probability that a victim will be paid something is
highest in add-on states and lowest in tort states. The likelihood of some payment apparently
increases with both the amount of loss and the family income. Conditional on the accident
victim receiving some payment, we are unable to detect a significant difference on average

ILegislation requiring automobile insurers to offer no-fault automobile insurance policies as a condition of doing
business in the state. These are called personal injury protection policies. They pay the insured for wage and medical
losses up to the policy limit without regard for fault.

“The policyholder is denied tort recovery until a minimal “threshold” injury is sustained. The threshold can be
“verbal” requiring specific injury such as a fracture, or it can be “dollar,” requiring minimal medical expense for treat-
ment of injuries.

3The common-law negligence rule is contributory negligence whereby a plaintiff who contributes, even slightly, to
his own injury is barred from any tort recovery regardless of the defendant’s negligence. Many states have replaced
this doctrine with some form of comparative negligence whereby the plaintiff’s allowable recovery is reduced in propor-
tion to his degree of fault.
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between the amount paid in tort states and the amount paid in add-on states, to most victims.
However, we estimate that accident victims are paid more often in add-on states than in tort
states, hence the overall average payment is probably somewhat higher in add-on states than in
tort states for most victims. Assuming some payment, we detect a significant difference in the
average amount of payment between tort states and no-fault states, and to a lesser extent,
between add-on states and no-fault states, for most victims. On average, most victims paid in
no-fault states tend to be paid closer to their amount of loss than do victims in add-on or tort
states. In all state groups, total payment averages more than economic loss for small losses
(under $750) and less than loss for large losses (over $4,000). We also identify factors other
than the state group that are associated with the amount paid. Victims in single-car accidents
appear to be paid less on average than those in multicar accidents, probably because they have
no one to sue for damages. If victims (or their drivers) are given a traffic ticket, they appear to
be paid less than other victims in tort states and in add-on states, but not in no-fault states.
This is probably because tort recoveries may be reduced when the victim is at fault, whereas
no-fault insurance benefits are not reduced because of fault. Finally, tort state victims average
44 percent higher payment if they retain an attorney, but the effect of an attorney is not sta-
tistically significant in add-on states and in no-fault states. We point out that attorney
involvement could be a proxy for other factors distinguishing represented victims from non-
represented victims.

We also analyze payment by each of the major sources of compensation. For no-fault
states, we observe a predictable shift from automobile liability insurance to first-party automo-
bile insurance for personal injury payments to automobile accident victims. Moreover, the
data indicate that no-fault insurance may increase a victim’s chances for payment of wage loss.
The employer is the single most frequent source for wage payments and pays exactly the
amount of wage loss 80 percent of the time (when it pays). For medical payments, the main
sources are group health insurance and automobile insurance. Many victims had health
insurance but did not submit a ‘claim to it, apparently because they were already adequately
paid by other sources or because their claims were too small for them to bother about. Three-
fourths of those paid by their own automobile insurance for medical costs were paid exactly
their loss. By comparison, nearly as many medical loss victims were paid more than medical
loss by “other automobile insurance” as were paid their exact medical loss. Most of these
“overpayments” were probably for general damages. The automobile insurance sources tend to
pay more than economic loss for small losses and pay less than economic loss for large ones,
more so for “other automobile insurance” than for “own automobile insurance.”

Several victims were completely compensated for a loss by more than one source. Of
those who collected medical payments from their own automobile insurance, 27 percent also
collected from health insurance, and of these, 40 percent collected at least twice their medical
loss. For all sources, between 23 percent and 54 percent of those paid were also paid by
another source.
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I. INTRODUCTION

The economic cost of auto accident injuries in the United States is staggering. One esti-
mate (Faigin, 1975) puts the total cost in 1975, including court costs, at $4.6 billion for non-
fatal injuries and at $178 million for fatal injuries. The estimates for lost wages were $2.6 bil-
lion for nonfatalities and $7.1 billion for fatalities. Thus the 1975 grand total was an estimated
$14.5 billion. Victims recouped their losses in various ways, depending on the liability and
insurance laws affecting each victim and on the sources of compensation available to them.

The myriad of possible circumstances governing economic recovery makes it difficult to
judge the effectiveness of specific laws or mechanisms in compensating auto accident victims.
The literature abounds with claims and counterclaims concerning the effectiveness of these
laws and mechanisms, but they often lack an empirical base. This report is one of four that
attempt to contribute to the scanty empirical evidence concerning compensation to auto
accident victims for personal injury.

Under tort law, the general principle guiding the amount of compensation to be paid to a
victim by liable parties is that the victim should be “made whole.” He should be compensated
for all his losses. Compensation to auto accident victims is paid through an insured tort liabil-
ity system. Liability for personal injury is determined by the common law of torts, but com-
pensation is usually paid by insurance companies. The victim may be awarded “special dam-
ages” for economic losses such as medical expenses and wage loss. The victim may also be
awarded “general damages” for noneconomic losses such as pain and suffering, mental anguish,
and loss of consortium. Each state governs the allocation of liability and attempts to assure
compensation to deserving victims according to its own set of rules.

Liability rules are used to determine which parties to an accident will bear the loss. The
fundamental principle is the negligence standard, whereby a motorist is liable for the injuries
of another only if his conduct leading to the injuries is legally negligent. But a legally negli-
gent motorist may not be liable if the injured victim is also legally negligent. The common-law
rule is contributory negligence. This rule—once applied in every state—bars the injured from
compensation from another party if the injured is himself negligent in any degree. This rule,
with its all or nothing approach, has been criticized as being too harsh. Is it fair for a victim
to be denied compensation from other negligent parties merely because he contributed slightly
to causing his own injuries? All but 11 states have, within the last 15 years, changed to some
form of a comparative negligence rule, where liability is apportioned among negligent parties
according to their degrees of negligence. Twelve states adopted the “pure” comparative negli-
gence rule under which negligent parties share liability in direct proportion to their degree of
negligence. Twenty-five states adopted a “modified” comparative negligence rule under which
negligent parties share liability in direct proportion to their degree of negligence except when
the injured is 50 percent negligent (or 51 percent negligent in 12 states); then the victim is not
entitled to any compensation from other negligent parties. Two states apportion liability
according to the amount of negligence if the victim’s negligence is “slight” compared to other
negligent parties.

Since a system of tort liability cannot be relied on to compensate deserving victims if the
liable parties do not have sufficient assets, all states have “financial responsibility” laws.
These laws require motorists to be able to pay damages for personal injuries they cause.
Unfortunately for the victim of a negligent driver’s first accident, the financial responsibility



law in 13 states requires only that the motorist be capable of satisfying future judgments and
not a judgment from the current accident. Twenty-eight states also have compulsory insurance
laws that require motorists to purchase liability insurance with specified minimum policy lim-
its. Despite these laws, uninsured motorist rates remain high in some states (as high as 25 to
30 percent in some states). Countrywide consumer surveys conducted by the All Industry
Research Advisory Council (1984)! in the years 1980 through 1983 indicate that about 9 to 10
percent of vehicles registered for personal use are uninsured. As a result, 49 states require auto
insurance companies to offer Uninsured Motorist (UM) insurance. This type of insurance pays
the policyholder for damages (both special and general) caused by a liable uninsured, underin-
sured, or hit-and-run driver. Nineteen of these states make purchase of UM insurance manda-
tory.

The tort liability system has been criticized on several grounds. Major criticisms include:

* Some victims cannot possibly be compensated for their injuries through a tort suit
because they have no one to sue. (Victims of single-car accidents and victims of hit-
and-run drivers fall into this category.)

o There is a perceived imbalance in the distribution of dollars paid for personal injuries.
Payments for small losses often exceed economic loss because of payments for general
damages, whereas payments for large losses often fall short of economic loss.

o Compensation is delayed either because liability must be established or because medi-
cal treatment must be completed to establish the full amount of economic loss.

¢ Administrative costs are high. Insurance companies sometimes overpay small (nui-
sance) claims in the face of threatened litigation because of the high cost of going to
court. Attorney costs are typically one-third of the payment. For cases that do go to
court, the trial cost to the public often exceeds the amount in dispute.

States have enacted a variety of reforms including the already mentioned compulsory insurance
laws and comparative negligence rules. But the most far-reaching reform in answer to the
above criticisms was the introduction of no-fault insurance.

Since 1971, 24 states have adopted some type of a no-fault system. In these states, auto
insurers are required to offer no-fault auto insurance, which pays the policyholder for his inju-
ries regardless of legal negligence. No-fault auto insurance is first-party insurance against
medical expenses, wage loss, rehabilitation expenses, and funeral expenses for the occupants of
and pedestrians struck by the insured vehicle. These so-called personal injury protection (PIP)
policies pay for special damages (economic loss) but not for general damages. Policy limits
vary widely from $2,000 up to unlimited medical coverage. In exchange for this assured com-
pensation, 15 of these states, called “no-fault” states, disallow tort suits (and consequently the
chance to recover general damages) unless the severity of the injury is beyond some threshold
level called a “tort threshold.” All thresholds are “verbal”’—a description of an injury such as a
fractured limb, and some also include a “dollar” threshold—a minimum medical expense such
as $500.

Motorists are required to purchase no-fault insurance in all 15 no-fault states. Motorists
may or may not be required to purchase no-fault insurance in the remaining nine states, called
“add-on” states. Add-on states are so named because the benefit is added to the tort system
but never supplants it—there is no tort threshold. The 26 states that have not adopted a no-
fault system are called “tort” states.

Formerly the All-Industry Research Advisory Committee.



No-fault insurance seeks to compensate additional victims, since payment is not predi-
cated on fault. It also seeks to deliver benefits quickly because payments for medical expenses
are made as they occur. In no-fault states, administrative expenses are reduced because small
claims (those below the threshold) do not require fault to be established and insurance com-
panies do not have to pay general damages on these small claims.

Of course, the injured may turn to sources other than auto insurance for compensation.
Many of the problems experienced by auto accident victims in earlier decades would have been
mitigated by the availability of health insurance, workers’ compensation insurance, and
comprehensive employer-provided sick leave and wage continuation plans. This brings up the
issue of collateral sources. Should victims be allowed to collect full payment from more than
one source for a single loss? The common-law “collateral source rule” allows it. Specifically,
the amount of damages for which a defendant (injurer) is liable cannot be reduced because the
plaintiff (injured victim) has other sources of compensation. The extent of such multiple pay-
ments is unknown. By contrast, first-party insurance policies often require the insured to
reimburse the insurer out of any tort recovery. No-fault insurance laws also prohibit duplica-
tion of payments by workers’ compensation insurance. However, even if victims are entitled to
payment by more than one source, they may submit a claim to fewer sources. Some such vic-
tims may be satisfied once their total losses are covered by a single source. In that case, the
victim presumably submits a claim to a source that is likely to pay the total loss at minimal
cost to the victim, or to the source that is easiest to collect from. Other victims may seek pay-
ment from every source for which the expected payment exceeds the anticipated cost of obtain-
ing payment. :

The policy debate over compensation for personal injury in auto accidents should be
better informed about who pays, how much, how soon, to whom, and at what cost.2 This report
gives estimates of who pays how much to whom but does not address how soon or at what cost
these payments are made. '

Data for this study come from a 1977 survey of 60,000 consumer panel households, which
was sponsored by the All-Industry Research Advisory Council (AIRAC). Nearly 1,500 house-
holds reported having at least one member who sustained an auto accident injury between
August 1975 and August 1977. Survey responses pertained to the most recent accident result-
ing in injury. In 1979, AIRAC published an analysis of these data by looking primarily at mar-
ginal distributions and cross-tabulations. We analyze the data in more detail and from a
multivariate viewpoint.

AIRAC also surveyed automobile insurance companies to get data on personal injury
claims. These closed-claim data are analyzed in Vol. II of this series. Those data provided a
much larger sample than the consumer panel data and hence provided more precise estimates
of payment amounts by automobile insurers. Those data were also better quality, since survey
forms were filled in by insurance professionals using written documents. A major deficiency
was that the data provided no information about payments from sources other than a single
automobile insurance policy. The principal reason for collecting the consumer panel data was
to overcome this deficiency by getting information about payments from all compensation
sources. We cannot look just at payments by auto insurers to judge the effectiveness of a com-
pensation system because individuals may be paid by other sources, such as health insurance.
The consumer panel data allow us to estimate economic recovery for losses caused by personal
injury to auto accident victims considering all compensation sources. Those data also allow us

Both private and public costs are important. Private costs include insurance policy premiums, attorney fees, etc.
Public costs include court costs, administrative costs of state insurance departments, etc.



to investigate collateral source issues such as the frequency of double payments to accident
victims.

In addition to analyzing payment for all losses resulting from injury, we analyze payments
for wage loss and for combined medical expenses and general damages separately. There are
good reasons for making this distinction. First, the victims who lose wages represent an
interesting subset of auto accident victims, namely, those who are employed but cannot work
because of the accident. Second, the sources for compensation of wage loss can be different
from those for medical loss. For example, an employer might pay wage loss in the form of sick
leave but not pay medical expenses, whereas health insurance pays medical expenses but not
wage loss. Finally, the compensation “system” may pay satisfactorily for one kind of loss but
not for the other.

In this study, we divide states into three groups, according to their compensation systems:
(1) no-fault states with no-fault legislation that restricts tort liability, (2) add-on states, in
which no-fault benefits are added to the existing tort system without imposing restrictions on
tort liability, and (3) tort states without no-fault legislation. This grouping is the traditional
one in the literature. A further breakdown would distinguish among states with different lia-
bility rules (contributory and comparative negligence). But, as reported in Vol. II, the differ-
ences among these negligence rules have only a small effect on the amount paid to victims (by
auto insurers). Moreover, conventional wisdom holds that judges and juries mitigate the
harshness of the contributory negligence rule by weighing the negligence of the defendant
against that of the plaintiff so that, in practice, the rule would operate much like comparative
negligence. Because of this and because of the small size of the consumer panel sample, we
forgo any distinction among the negligence rules in what is reported in this volume. Neither
do we report any differences arising from the presence or absence of compulsory insurance
laws. Such laws have not been shown to have a significant effect on the number of uninsured
drivers (see Vol. IV).

We now outline the contents of this volume, including a preview of our findings.

Section II briefly discusses the data. The data required considerable editing. We first
outline steps taken to deal with missing and inconsistent data. Then we select three overlap-
ping subsamples from the consumer panel data for analysis of (1) wage loss and payment, (2)
medical loss and payment, and (3) total loss and payment. This editing and selection may
result in some biases, which we discuss. The section concludes with descriptive statistics on
reported losses and accident victim characteristics.

Section III reports our analysis of total payments for total losses. In comparing the fre-
quency and amount of payments across state groups, we ignore the type of loss and the sources
of payment. The data suggest that the probability of receiving any payment is higher in add-
on and no-fault states than in tort states. Conditional on some payment being made and con-
trolling for the effects of other factors, these data do not reveal a statistically significant differ-
ence between the average amount of payment in add-on states and the average amount of pay-
ment in tort states. However, conditional on the accident victim receiving some payment, total
payment is on average closer to economic loss in no-fault states than it is in tort states and
add-on states, for most sizes of loss after controlling for the effect of other relevant factors.

Section IV digs a little deeper. There we investigate who is paying how much and for
what. In no-fault states, we see—not surprisingly—a shift from third-party auto insurance to
first-party auto insurance for personal injury payments to auto accident victims. For wage
loss, we find that victims in no-fault states may have a better chance of being paid something
by an auto insurer than victims in tort states do. The employer is the single most frequent



source for wage payments, and when it pays, it pays exactly the amount of the wage loss 80
percent of the time. For medical payments, group health insurance and auto insurance are the
principal sources. Three-fourths of those paid by their own auto insurance (primarily no-fault
or medical payment policies) for medical costs were paid exactly their medical loss. In con-
trast, of victims who were paid by someone else’s auto insurance (usually liability policies) for
combined medical expenses and general damages, nearly as many medical loss victims were
paid more than their medical loss as were paid their exact medical loss. Of the victims who
were compensated, nearly 20 percent were paid by more than one source. Many victims were
paid twice their economic loss or more.

This report is augmented with three appendixes. They contain the questionnaire and
technical details concerning the data and statistical models.



II. THE DATA

DATA EDITING

The original data are plagued with missing values and inconsistencies (details are in
Appendix B). Here we discuss our editing of the most important items: reported wage loss
and medical loss and payments for them.!

Reported medical losses appear reliable though often rounded to the nearest ten, twenty-
five, or hundred dollars. Wage loss is frequently missing, but it can usually be imputed from
the reported weekly salary and number of working days missed. The main difficulty in imput-
ing wage loss from this information is caused by the different ways respondents reported days
missed. Some respondents reported actual days missed from work (5 days per week, 22 days
per month) and other respondents reported days elapsed before returning to work (7 days per
week, 30 days per month). Therefore a response of 35 days missed could be interpreted either
as 7 weeks missed or as 5 weeks missed. We imputed 5 weeks missed, giving the benefit of
doubt to the compensation system under test.2 In general, we assumed 7 days per work week if
the response was a multiple of 7, 30, or 365; otherwise we assumed 5 days per work week.
Other difficulties with the reported wage loss are discussed in Appendix B.

Payment for wage loss is also frequently missing. It is imputed from the reported number
of days paid “in full” and “in part.” Wage payments for days paid “in part” are imputed to be
one-half of a full day’s wages.

The survey did not ask specifically for medical payments. Instead it asked for total pay-
ment for all losses. This total payment could be for any combination of wage losses, medical
expenses, funeral costs, housekeeping expenses, or general damages (pain and suffering). To
estimate medical payments would require estimates for payments of these other losses. Unfor-
tunately, the survey asked only for wage payments and (indirectly) housekeeping expense pay-
ments. Funeral payments are unknown so we set fatalities aside throughout our analyses.
Some victims were paid general damages but we have no way of knowing which ones. We
therefore estimate combined payment for medical expenses and general damages by subtracting
the wage payment and the housekeeping expense payment from the total payment.

One complication in estimating this medical/general payment for each source is matching
the wage payment source with the total payment source (so that the wage payment could be
subtracted). The survey identifies five wage payment sources and eight total payment sources,
listed in Fig. 2.1. Sometimes respondents included wage payments with total payments (as
instructed) and sometimes not. When they did, it is not always clear which source includes the
amount. For example, wage payments by an employer are variously included with total pay-
ments by group health insurance, other health insurance, or workers’ compensation insurance.
The most frequent (but by no means the only) matches are indicated in Fig. 2.1. This match-
ing was done painstakingly case by case.

The few adjustments for housekeeping expense payments in estimating medical/general
payments also required consideration case by case. The survey asked whether “insurance

'ATRAC used the data in their original form, substituting zeroes for missing losses and payments.

2If the victim was paid in full for his wage loss, the compensation system would be credited with full payment or
overpayment.



Wage payment source Total payment source

Victim’s own auto insurance » Victim’s own auto insurance

Host’s auto insurance

Other driver’s auto insurance / Other driver’s auto insurance

Y o

Workers’ compensation Workers’ compensation

Victim's employer Group health insurance

Other insurance source Other health insurance

Y

Government programs

Military

Fig. 2.1—Wage payment sources matched to total payment sources

sources” paid for none, part, or all of the reported housekeeping expenses. The particular
sources that paid this expense were usually identified without difficulty. If only “part” of the
expense was paid, one-half was assumed.

One other difficulty is worth mentioning. At least 100 respondents included payment for
vehicle damage with total payment by an auto insurance source, despite survey instructions not
to. We are interested only in payments for losses caused by personal injury. The exact
amount paid for vehicle damage is not given by the survey, so it could not be subtracted from
the total. These cases are omitted from all of our analyses except those for wage loss.

All estimates of losses and payments are in accident year (1975-1977) dollars. No adjust-
ments are made for inflation.

CASES SELECTED FOR ANALYSIS: THREE SAMPLES

Throughout this report, three overlapping samples are studied. Figure 2.2 shows how
cases were selected and indicates how often losses and payments were imputed. The first sam-
ple comprises solely victims who lost wages. This wage sample is the basis for our analysis of
wage loss and payment. The second sample comprises solely victims who incurred medical
costs. This medical sample is the basis for our analysis of medical costs and payment. The
third sample comprises victims who incurred a wage loss, a medical cost, or both. This total
loss sample is the basis for our analysis of total loss and payment for total loss. Because of
sample size we do not use the total loss sample for all our analyses. There are 129 cases with
“good” wage data but “bad” medical data. There are 35 cases with “good” medical data but
“bad” wage data. To make use of the “good” data, we include them in the appropriate sample.
Cases included in the total loss sample are only those with both good wage data and good
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medical data. For example, a case that includes payment for vehicle damage may have good
wage data but bad medical data because the amount paid for vehicle damage cannot be
separated from the amount paid for medical expenses (possibly including general damages).
This case is included in the wage sample but excluded from the medical and the total loss sam-
ples, thereby contributing to the analysis of wage loss and payment but not to the other

analyses.



Some cases are excluded from all the samples. All fatalities are omitted. Accidents
occurring before 1975 are removed, since they should not have been reported in this survey.
All cases with open medical claims are excluded, since payment (and possibly loss) information
is incomplete.® Therefore we deal only with nonfatally injured auto accident victims whose
medical claims are not in process.

Exclusion of unsettled (open) claims may cause some bias. It will tend to exclude
accidents that occurred close to the survey date. Hence claims to sources that settle quickly
have a better chance of entering the study. Removing these observations may exclude a large
share of seriously injured victims and consequently exclude a large share of high losses, since
they generally take longer to settle. It may also exclude many “complicated” accidents, if they
take longer to settle. Therefore the sample loss distribution is likely to be lower than the
“true” loss distribution for all auto accident victims (i.e., this is not a random sample of auto
accident victims).

Exclusion of fatalities will bias the wage loss distribution toward smaller losses but most
likely will not bias the medical loss distribution. The expected wage loss for fatalities is larger
than that for nonfatalities because fatalities lose all future earnings. But medical expenses for
fatalities cover a broad range. AIRAC closed-claim data (studied in Vol. II) suggest that pay-
ment for medical expenses of fatalities is like that of nonfatalities. Excluding fatalities will
affect the distribution of who pays, since some sources compensate losses for fatalities more
often than other sources do.

Of the cases excluded because they included payment for vehicle damage, a high propor-
tion may have also included medical payments. Deleting those cases could result in a slightly
lower than actual percentage of sample victims paid by auto insurance for medical costs. How-
ever, these cases are fairly evenly distributed across the state groups.

In summary, results reported here are likely to be based on a disproportionately large
share of auto accident victims without serious injuries. But the results remain useful, since the
vast majority of victims fall'within that category.

Sample Breakdown by State Group

Our results are reported by the state groups described above. Table 2.1 breaks out the
sample size by state within each group. Each group is dominated by a few states because the
consumer panel was not stratified by state. Observations from California, Illinois, and Ohio
make up over 40 percent of the tort state sample. Cases from Pennsylvania, New York,
Florida, and Michigan account for over one-half of the no-fault sample. Over 70 percent of the
add-on sample comes from Texas, Oregon, and Virginia.

Table 2.2 lists relevant liability and compensation rules for the states dominating the
sample. As the table shows, the no-fault states are mostly represented by high-benefit states
with high tort thresholds, pure comparative negligence, and compulsory liability insurance.
The add-on states offer comparatively modest no-fault benefits. The tort states dominating
the sample do not have compulsory liability insurance.

30nly cases reported to have open medical claims are removed at this point. We retain 174 cases whose medical
claim status is missing but some of these cases are later eliminated because of conflicting or unreliable loss or payment
data.

4The panel is maintained by market research organizations and is balanced to reflect the general population in
terms of geographic location, among other demographics.
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Some states are not represented at all and many are represented by extremely small sam-
ples. Nevertheless, the use of the three state groups provides a starting point for investigation
of how auto accident victims fare under each system.

LOSS DISTRIBUTIONS AND VICTIM PROFILES

This section sets the stage for the material in Secs. III and IV. We describe the distribu-
tions of losses and selected characteristics of victims suffering those losses.

Wage Loss

Wage loss is an issue only for accident victims who lost time from work because of the
accident. Children, unemployed people, and retired individuals are unlikely to be among those
losing wages. The wage loss may be temporary or permanent, depending on the extent of
disability.

Wage loss in this study is the pre-accident, before-tax, average income that would have
been earned during the time missed from work. It excludes future wage loss. Ironically, small
dollar losses may be more devastating than large ones. An individual with low income and low
dollar losses may be less able to cope with lost wages than an individual with high income and
high dollar losses. Those with low income tend to have less savings and are less likely to have
disability insurance than those with high income.

Table 2.3 summarizes the distributions of age, wage loss, weekly salary, and working days
lost, by sex and work status. Work status is either full-time or part-time. The largest median
(50th percentile) wage loss was suffered by males who worked full-time. This is mainly
because of their higher earnings, but they also missed more work. Males who worked part-time
(mostly teenagers) incurred the smallest median loss. A typical wage loss victim lost just over
one week’s pay. The medidn wage loss for the entire sample is $160. The maximum observed
wage loss is $13,000.

Table 2.3

SAMPLE QUARTILES FOR WAGE LOSS, AGE, WEEKLY SALARY, AND DAYS OF WORK LOST,
BY WORK STATUS AND SEX: WAGE LOSS SAMPLE

Wage Loss Age Weekly Salary Work Days
(dollars) (years) (dollars) Missed
Percentile Percentile Percentile Percentile
Work
Status -N- 25th  H50th 75th 25th 50th 75th 25th 50th 75th 25th 50th 75th
Full-Time
Male 233 100 270 1000 23 29 39 150 220 310 2 6 30
(44%)
Female 180 55 170 540 22 27 43 110 150 200 2 6 17
(34%)
Part-Time
Male 50 35 65 180 16 17 20 40 60 100 3 5 13
( 9%)
Female 67 30 75 230 18 26 37 50 75 100 2 5 20
(13%)
Total 530 60 160 600 20 27 39 100 150 250 2 5 20

NOTE: Six cases were missing values on work status or sex. Quartiles are based on different sample
sizes because of missing values. Some values are rounded.
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Medical Loss

Unlike wage losses, medical losses are not restricted to any particular group of individu-
als. Drivers are naturally at risk but so are pedestrians and passengérs, regardless of age.
Medical losses can result from anything ranging from treatment for minor cuts and bruises to
major surgery.

The amount of loss depends on many things: the severity of injury, hospital and physi-
cian fees, length of hospitalization, emergency services (ambulance, emergency room), and so
on. Moreover, costs for these services vary by locale. For example, urban hospitals and physi-
cians tend to charge more than rural ones. Medical costs are not clearly defined in the ques-
tionnaire. Respondents were asked to include expenses for exams, drugs, x-rays, physical
therapy, dental work, emergency treatment, hospital charges, and physician fees. But expenses
could also be for such things as travel to a hospital, and home remodeling because of a dis-
ability.

Table 2.4 gives sample quartiles for age, medical cost, and length of hospitalization by
extent of injury. The percentages of minor, moderate, and severe injuries differ substantially
from some 1980 statistics (Hartunian et al., 1981, p. 265):

Severity Percentage Percentage
of Injury in Sample (1980)

Minor 56 72

Moderate 35 17

Severe 9 11
Table 2.4

SAMPLE QUARTILES FOR MEDICAL LOSS, AGE, AND LENGTH OF HOSPITALIZATION
BY EXTENT OF INJURY: MEDICAL LOSS SAMPLE

Medical Cost Age Days
(dollars) (years) Hospitalized®
Extent Percentile Percentile Percentile
of Percentage
Injury -N- 25th 50th 75th 25th 50th 75th 25th 50th 75th Hospitalized
None 9 38 50 78 18 22 37 —_ — — 0
Minor 637 35 70 125 17 25 39 1 2 3 3
Moderate 397 100 300 668 19 27 49 3 4 7 22
Severe 98 1100 3050 6275 19 27 48 5 12 24 80
Total 1141 50 100 250 18 26 42 3 6 14 16

NOTE: Extent of injury is missing for 55 victims. Percentiles for age and days hospitalized
are based on slightly smaller sample sizes because of missing values.
%Conditional on being hospitalized.
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If, as we suppose, the consumer panel undersampled moderate and serious injuries, the percen-
tages would work in the other direction. The 1980 statistics were based on professional medi-
cal judgment according to strict definitions. Our results are based on respondents’ assess-
ments. Perhaps consumer panel respondents tend to exaggerate the seriousness of an injury
compared to professional medical judgment. However, the average losses for each severity
group are in keeping with those from other studies (Faigin, 1976; Hartunian et al., 1981).
Average losses are near the 75th percentile in Table 2.4. The maximum observed medical loss
is $80,000.

As Table 2.4 shows, the percentage of victims hospitalized, the length of hospitalization,
and medical costs all climb rapidly as the severity of injury increases. The 9 percent of the
victims who were severely injured account for over 60 percent of the total reported medical
loss.

Total Loss

Few victims lost only wages (not medical expenses), so the victim characteristics for the
total loss sample are essentially those of the medical loss sample. As Figure 2.3 shows, the dis-
tribution of total loss is highly skewed.!

The maximum observed loss is $80,000 in a tort state, $44,000 in an add-on state, and
$26,300 in a no-fault state. Aside from the upper tail, however, the total loss distributions are
nearly the same for all three state groups.

1As an aside, the observed distribution of log(total loss) is fit reasonably well by a gamma distribution with
estimated shape parameter a = 10.6 and scale parameter b = 0.46. Hence total loss would be distributed like an
exponentiated gamma variate. The theoretical k™ moment of an exponentiated gamma variate is (1 — bk)™, for k <
1/b and a > 0.
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III. TOTAL PAYMENT FOR TOTAL LOSS

We look now at total payments for total losses. Analyses in this section are based on the
total loss sample. For now, we ignore the sources of payment and the types of loss. We dis-
cuss who pays what kind of loss in Sec. IV.

We want some measure, in aggregate, of which compensation system (state group) com-
pensates benefits most often and which distributes payments most evenly with respect to loss.
The question of which system compensates most frequently is addressed first. We then turn to
examine the amount of payment.

PAYMENT FREQUENCY

In this section we show that a victim has a higher probability of getting some payment in
a state with no-fault auto insurance than he does in a tort state. We also show that a victim’s
likelihood of being paid something increases with his total loss and his family’s income.

A primary reason for introducing no-fault auto insurance is to assure compensation for
economic losses to many individuals who are not often compensable under tort law—for exam-
ple, victims who are at fault in causing the accident. Hence, we might expect payment more
often in no-fault and add-on states than in tort states. The percentages of victims paid in the
total loss sample produce the expected pattern:

State  Wage Medical Total
Group Loss Loss Loss

Tort 59 78 80
Add-on 70 87 91
No-fault 77 83 87
Total st_ 5 g;

The payment patterns for wage loss and medical loss (including general damages) are
interesting, but we postpone discussion of them until Sec. IV. Total payment may be for any
combination of wage loss, medical loss, or general damages.

A chi-square test rejects the hypothesis that the proportion of victims paid in each state
group is equal.! But such a test may be misleading, since it controls only for state group and
not for the effects of accident characteristics. For example, probability of payment depends on
the amount of loss. The following table suggests that probability of payment tends to increase
with the amount of loss. It shows the percentage of victims paid in the total loss sample. The
loss category boundaries are the sample quartiles:

Total Loss Tort Add-On No-Fault

$1-55 75 87 79
56-141 77 94 89
142-468 79 92 88
469-80,000 89 92 91

1y? = 15.24 has less than 0.1% probability of being exceeded under the hypothesis of equal proportions.

16
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Other possibly influential factors in the data are age, sex, family income, lawyer involvement,
extent of injury, and whether liability insurance is compulsory.

We fit a logistic regression model for payment probability to assess whether state groups
still differ after accounting for the effects of these other factors. The model is discussed in
more detail in Appendix C. Parameter estimates and standard errors are reported in Table 3.1.
From these estimates, the state groups appear to differ. Estimated probability is highest in
add-on states and lowest in tort states at the most frequently occurring values of loss.

Table 3.1

PROBABILITY OF PAYMENT FOR TOTAL LOSS:
LOGISTIC REGRESSION MODEL

Standard
Predictor Variable State Group Coefficient*  Error pP
Intercept All -9.164 1.676 0.000
Add-on 12.127 5.347 0.023
No-fault 4.210 2.906 0.148
Common logarithm
of annual family
income® Tort 0.969 0.171  0.000
Add-on -0.159 0522  0.761
No-fault 0.545 0.242 0.024
Common logarithm
of total
reported loss Tort 0.303 0.072 0.000
Add-on 0.163 0.186 0.380
No-fault 0.332 0.105  0.002

OMaximum likelihood estimate, sixth iteration using SAS
PROC LOGIST.

bProbability that the chi-square statistic (not shown) exceeds
its estimated value under the hypothesis that the coefficient is
equal to zero.

“Derived from a categorical variable, by assigning the value at
the midpoint. For the first category, less than $4,000, a value of
$3,000 was assigned. For the last category, over $30,000, a value
of $35,000 was assigned.

Important factors affecting payment probability besides state group are the amount of
loss and family income. The probability appears to increase with loss. Estimated probability
also increases with family income in tort states and, to a lesser extent, in no-fault states. Its
estimated effect is not statistically significant in add-on states. Income may be a proxy for
other factors. For example, it might mask the effect of lawyer involvement or it might
represent insurance coverage, since affordability generally increases with income. Here are
some estimated probabilities of payment at various amounts of loss (assuming a family income
of $12,000):

Total Loss Tort Add-On No-Fault

$50 .75 .89 .81
150 81 91 .86
500 .86 92 90

5000 93 .95 .95
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AMOUNT OF PAYMENT

In this section we compare the amounts paid to victims in each of the three state groups.
In making this comparison we take into account several factors that might affect the amount
victims are paid: age, sex, family income, lawyer involvement, extent of injury, dollar amount
of loss, number of cars involved, and whether a traffic ticket was issued.

We show that payments are closer to economic loss on average in no-fault states than in
add-on states and in tort states, for most victims. Moreover, the amount paid in add-on states
is not distinguishable from the amount paid in tort states, for most victims who are paid some-
thing. No-fault states impose tort thresholds that disallow claims for pain and suffering by
auto accident victims whose injuries fall short of the threshold. Thus, conditional on some
payment, we expect to see, and do see, higher payments in tort and add-on states than in no-
fault states for small losses and minor injuries. According to our data, important factors in
determining the amount of payment besides the state group and the amount of loss are: the
extent of injury, whether it was a single-car accident, whether a traffic ticket was issued, and
whether a lawyer was retained.

To begin, Fig. 3.1 gives a rough overview. It is a scatterplot of payment ratio (reported
total payment divided by reported total dollar loss) against total dollar loss. The horizontal
scale shows sample quartiles of the loss distribution. Several features of the data are apparent.
First, many observations have ratios of zero (unpaid victims) and one (victims paid exactly
their loss). Second, ignoring zero payments, payments greater than economic loss appear more
likely than payments less than economic loss up to the first loss quartile ($55), whereas under-
payments appear more likely beyond the third loss quartile ($468). Third, a substantial
number of victims were paid twice their economic loss or more. We will see in Sec. IV that
many of these victims were paid by more than one source.

The general patterns in the scatterplot hold for each state group individually. But Table
3.2 brings out some interesting differences between the groups. As the table shows, conditional
on some payment, the percentage exactly paid their loss tends to decrease with loss.? No-fault
states show the largest percentage of payments equal to economic loss, except in the highest
loss category, where the percentages are nearly the same for every state group. Tort and add-
on state victims tend to be paid more than their economic loss, more often than they are paid
less than their economic loss except in the highest loss category where underpayments are
more frequent. This tendency to “overpay” small losses and “underpay” large losses is
emphasized repeatedly in the literature. However, for all but one loss category the median
payment ratio is one.

To compare the average payment levels of the three state groups and to control for other
relevant factors, we fit a regression model to the data. This model is conditional on some pay-
ment. (The nonpayment issue was addressed in the last section.) The model specification, F-
tests, and technical discussion appear in Appendix C. We shall now discuss inferences based
on that model. Parameter estimates and standard errors are in Table 3.3.

These estimates suggest that, assuming some payment, the following factors influence
(logarithm of) total payment: state group, (logarithm of) total loss, whether injuries were
minor, whether it was a single-car accident, whether a traffic ticket was issued to the driver,

This suggests that the variance of payment might be increasing with loss. This condition is taken into account in
regressions reported later.

SMinimizing the sum of absolute errors, the regression of (logarithm of) payment on (logarithm of) total loss,
estimated from these data, predicts payment equal to loss at all values of loss for every state group. The “payment
ratio” is the ratio of payment to total loss.
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Table 3.2

PERCENTAGE OF PAID VICTIMS UNDERPAID, EXACTLY PAID, AND OVERPAID,
BY AMOUNT OF LOSS AND STATE GROUP: TOTAL LOSS SAMPLE?

Payment Ratio < 1 Payment Ratio =1 Payment Ratio > 1
Total Loss Add- No- Add- No- Add- No-
(dollars) Tort On Fault Tort On Fault  Tort On Fault
1-556 7 5 11 67 64 71 27 31 18
56-141 27 28 27 39 41 49 35 31 23
142-468 25 33 30 38 26 44 38 41 26
469-80,000 45 53 49 18 17 17 37 29 34

9Percentages add horizontally by state group and are conditional on payment. For
example, of the victims who lost between $1 and $55 in tort states, 7 percent were under-
paid, 67 percent were paid exactly their loss, and 27 percent were overpaid.

Table 3.3

AMOUNT OF PAYMENT FOR TOTAL LOSS REGRESSION MODEL:
TOTAL LOSS SAMPLE _
(Dependent variable: log of total payment by insurance sources)

Predictor Standard
Variable State Group Coefficient Error
Intercept Tort 0.8255% 0.1669
Add-on 0.9247¢ 0.2838
No-fault 0.3634% 0.1388
Logarithm of Tort  0.8941° 0.0254
total loss Add-on 0.8869¢ 0.0401
No-fault 0.9483¢% 0.0208
Minor injury® Tort ~0.1755¢ 0.0810
Add-on -0.2518 0.1356
No-fault -0.1030 0.0669
Single-car Tort -0.2124°% 0.0773
accident? Add-on -0.1182 0.1122
No-fault -0.0725 0.0617
Traffic ticket Tort —-0.3454% 0.0810
issued®d Add-on ~0.1812 0.1330
Hired a Tort 0.3674% 0.0975
1awyerb
Residual
State Standard
Group Deviation R-squared F-value Sample Size
Tort 0.6618 0.85 488.5 423
Add-on 0.5224 0.90 295.5 132
No-fault 0.5262 0.90 1,081.2 374

9Significant at the 1 percent level.
Categorical variable = 1 if yes and 0 if no..
Significant at the 5 percent level.
dTraffic ticket issued to the driver of the car in which the victim
was injured.
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and whether a lawyer was hired. The amount of influence that each of these variables has
varies with state group. Figure 3.2 shows the estimated payment ratio for each state group as a
function of loss, assuming moderate or severe injury in a multicar accident where the driver of
the victim’s car was not issued a ticket and no lawyer was retained.

Let us assume that the accident involved more than one car, that the driver of the
victim’s car was not cited, that no lawyer was hired, and that some payment was made. Then
the following remarks apply. Despite what Fig. 3.2 shows, the difference between average pay-
ments in add-on states and in tort states is not statistically significant. However, the differ-
ence between average payments in tort states and in no-fault states is statistically significant.
Compared to no-fault states, tort states average higher payment at small losses and lower pay-
ment at large losses. The evidence is weaker for a difference in average payment between
add-on and no-fault states at least in part because of the smallness of the add-on sample. This
(weakly significant) difference is larger for minor injuries than for moderate and serious inju-
ries. Again, payments appear to be closer to loss on average in no-fault states than in add-on
states at most values of loss. We now turn to consider the effect of other factors on the
amount of payment.

First, single-car accident victims appear to receive less than multicar accident victims in
all state groups. Conditional on receiving some payment, these victims are paid on average 19
percent less in tort states, 11 percent less in add-on states, and 7 percent less in no-fault
states. This ordering is reasonable since single-car accident victims are not paid general dam-
ages, which are presumably paid more often in tort and add-on states than in no-fault states
(because of tort thresholds). Nevertheless, the evidence only weakly supports the hypothesis of
a significant difference between the effect in tort states and the effect in no-fault states.

Second, a traffic ticket may tend to lower payment on average in tort states and add-on
states but not in no-fault states. This result is merely a suggestion for further testing with
other data. The main problem with the consumer panel data here is that most respondents
were ignorant about the isshance of a traffic ticket. The survey question asked what kind of a
ticket was issued, not whether one was issued. Most respondents did not know either whether
a ticket was issued or what kind was issued. This variable is therefore an indicator of whether
the respondent knew both whether and what kind of a ticket was issued.* At any rate, such vic-
tims are paid an average 29 percent less in tort states and 17 percent less in add-on states.
But the difference between these estimates is not statistically significant. We would expect
this effect to be real, since no-fault insurance benefits are not reduced because of fault whereas
tort payments may be reduced if the claimant is at fault.

Third, an indicator of attorney involvement is statistically significant in tort states but
not in add-on states and not in no-fault states. This is consistent with results in Vol. IL
There it is reported that, on average, represented claimants are paid more than unrepresented
claimants for general damages by third-party auto liability insurance. Tort state victims are
paid more often by third-party auto liability insurance than no-fault state victims are (see the
next section). But, as pointed out in Vol. II, the effect of hiring an attorney is most likely con-
founded with other factors that make represented claimants different from unrepresented
claimants. That is, our estimates are not necessarily “effects” of attorney involvement.

*A case is easily argued for a selection effect here. It is possible that the respondents who knew what kind of a
ticket was issued are precisely those who knew their payments were affected by it.
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SUMMARY

The estimated probability that a victim will be paid something from one or another of the
various sources is highest in add-on states and lowest in tort states. The likelihood of some
payment apparently increases with both the amount of loss and the family income. Condi-
tional on the accident victim’s receiving some payment, we are unable to detect a significant
difference on average between the amount paid in tort states and the amount paid in add-on
states, to most victims. However, we estimate that accident victims are paid more often in
add-on states than in tort states. Hence the overall average payment is probably somewhat
higher in add-on states than in tort states for most victims. Assuming some payment, we
detect a significant difference in the average amount of payment between tort states and no-
fault states, and to a lesser extent, between add-on states and no-fault states, for most victims.
There is weak evidence that, on average, less is paid to victims in single-car accidents than to
victims in multicar accidents and that the effect is greater in tort states than in no-fault states.
We have tentative evidence that issuance of a traffic ticket may be associated with an average
payment reduction in both tort states and add-on states. Finally, an indicator of hiring a
lawyer is statistically significant in tort states but is not statistically significant in add-on
states and in no-fault states. But this may be a proxy for other victim or accident characteris-
tics.



IV. THE SOURCES

INTRODUCTION

Today, several types of insurance compensate the automobile accident victim for personal
injury. Auto liability insurance, uninsured motorist insurance, medical payments coverage, and
personal injury protection insurance are specific to the auto accident. All but auto liability and
uninsured motorist are first-party insurance (even though UM is collected from one’s own
insurer). Other types of insurance that also contribute are health, disability income, workers’
compensation, and government assistance programs such as Medicare and Medicaid. In addi-
tion, employers often pay sick leave benefits or vacation benefits to a recuperating employee.

These sources sometimes overlap, allowing a victim to collect compensation for the same
loss from several different sources under some circumstances. Under the common-law
“collateral-source rule,” a plaintiff's tort recovery cannot be reduced because he has other
sources of compensation. The premise is that the plaintiff—not the negligent defendant—
should benefit from the plaintiff’s precaution to assure himself compensation from other
sources. Many first-party insurance policies, however, will not pay for a loss that has been
paid for by another source. For example, personal injury protection policies will not pay for
losses already paid for by workers’ compensation insurance. Moreover, many first-party
insurance contracts require reimbursement from any tort recovery. The conventional wisdom
is that victims usually do not seek double payments even though they may be legally entitled
to them.

How often is the same loss paid twice and which sources duplicate payments? How fre-
quently are various sources used? How much does each source pay? Does the amount one
source pays depend on whether another source is also paying? These and other questions are
addressed in this section. We now briefly describe several sources of compensation for per-
sonal injury in auto accidents. Details about specific insurance policies are addressed later.

When one thinks about automobile accident compensation, automobile insurance comes
to mind first. Auto bodily injury (BI) liability insurance is virtually required under financial
responsibility laws or compulsory insurance laws in most states. "It pays for general damages
(pain and suffering) as well as for special damages (out-of-pocket medical expenses and wage
loss), up to the policy limit. Despite statutory requirements, many drivers remain uninsured.
UM insurance enables the insured to collect, to the policy limit, all sums to which he is legally
entitled but could not collect from an uninsured or hit-and-run driver. It therefore pays both
economic and noneconomic losses. Most states require insurance companies to offer UM cov-
erage to every purchaser of liability insurance, but purchase is not compulsory in about half the
states. Fault must be established before either of these insurance policies must pay. PIP
insurance pays a victim’s economic loss—medical loss and wage loss—sometimes subject to a
maximum dollar amount, regardless of fault. It does not pay general damages. PIP is compul-
sory in all no-fault states. Add-on states mandate its offer, but its purchase is often optional.
Finally, medical payments (MP) coverage is voluntary first-party protection against medical
expenses. It pays neither for wage loss nor for general damages.

The role of health insurance in paying for medical costs is ever-increasing. The propor-
tion of the U.S. population covered by health insurance has grown steadily since it became a

24
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popular bargaining chip for labor unions during World War II when wages were frozen. By the
end of 1977, 83 percent of the civilian noninstitutional population was protected by one or
more forms of private health insurance. Health insurance is offered by several kinds of insur-
ers: insurance companies, hospital and medical service plans like Blue Cross and Blue Shield,
group medical plans operating on a prepayment basis such as Health Maintenance Organiza-
tions, and others. Some plans offer broad benefits that can cover virtually all expenses for
hospital and medical care. For payment of wage loss, disability income insurance is often
available from health insurance companies and is generally obtained through an employer.
This insurance provides periodic payments when the insured is unable to work as a result of
sickness or injury. About 30 percent of the civilian population is protected by short-term (2
year) disability insurance. About 10 percent is protected by long-term (5 or 10 year) disability
insurance (Health Insurance Institute, 1981).

Finally, the government is an important compensation source for some victims. Nearly
90 percent of American workers are covered by state and federal workers’ compensation laws.
Under these laws, an employee injured on the job surrenders his right to full compensation for
nonmedical costs in turn for his employer’s prompt payment of medical and subsistence
expenses.! Several federal health programs are also available to some segments of the popula-
tion: Medicaid for low income individuals, Medicare for those over age 65, paid medical treat-
ment for military personnel and veterans of the armed forces, and others.

PAYMENT FREQUENCIES

Figure 4.1 shows the percentage of victims in each state group in our sample paid by each
source for wage loss, medical loss, and total loss. For example, the percentage of wage loss vic-
tims paid by the victim’s own auto insurance is 6 percent in tort states, 19 percent in add-on
states, and 36 percent in no-fault states.

The pattern formed by the frequencies of types of auto insurance payments in each state
group is striking. Tort state victims tend to rely on payments from the other driver’s auto
insurance (BI). No-fault state victims tend to rely on payments from their own auto insurance
(mostly PIP). Add-on state victims depend on the other driver’s auto insurance (BI) about as
much as tort state victims do, but they also rely on payments from their own auto insurance
(mostly PIP or MP) more than tort state victims do and less than no-fault state victims do.
These patterns hold for payment of both wage loss and medical expense.

For payment of wage loss in no-fault states, there appears to be more than a mere shift
from the other driver’s auto insurance to the victim’s own auto insurance. A higher percentage
of no-fault state victims than tort state victims are paid by auto insurance for wage loss. Wage
loss victims in add-on states are also paid more frequently by auto insurance than wage loss
victims in tort states are. This suggests that the availability of no-fault auto insurance
increases chances for some wage payment.?

The principal alternative to auto insurance for payment of wage loss is the victim’s
employer. We do not know why the employer pays more often in no-fault states than it does
in other states in this sample. It may be related more to the economic structure of no-fault

'Recently, some injured employees have gotten around this by collecting general damages for injuries through a
product liability suit (against the manufacturer of a machine causing injury, for example).

2A logistic regression of probability of some wage payment on wage loss predicts higher average probability of pay-
ment in no-fault and add-on states than in tort states, for the range of wage loss observed in our sample. See Appen-
dix C for details.
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states than anything else. Perhaps no-fault states are more progressive and have better work-
place benefits. Workers’ compensation and other sources (such as disability income insurance)
pay infrequently compared to auto insurance and employers. This is probably because workers’
compensation only pays victims injured on the job and disability income insurance is available
only to the few seriously injured victims who have this coverage.

For payment of medical expenses, the main alternative to auto insurance is group health
insurance. In our sample, one-third of all victims who suffered a medical loss were paid by
group health insurance, regardless of state group. No-fault auto insurance apparently has not
decreased the frequency of claims to health insurance. Other sources—workers’ compensation,
other health, government programs, and the military—are infrequently used in any state group
because only a fraction of the general population qualifies for their use.

Ordinarily, a victim cannot expect payment from a source unless he submits a claim for
payment. One survey question asked whether or not a bill had been submitted to a particular
source for payment of medical expenses. The following table shows the percentage of medical
Joss victims who submitted a claim, and of those, the percentage who were paid by each source:

% Who % Who
Submitted Submitted and
Source a Claim Were Paid
Group Health 47 69
Own Auto 41 66
Host Auto 10 49
Other Auto 24 72

As the table shows, about 70 percent of the victims who submitted a claim were paid some-
thing. '

Victims may have had a source available but did not submit a claim to it either because
they did not think the source would pay or because they were already paid by another source.
Our data show that about half of those with health insurance did not submit claims:

% with Health % Insured Who % Who Submitted
Insurance Submitted a Claim and Were Paid

87 53 69

Most of those who did not submit claims either had already collected from another source or
had losses too small to trouble with. In fact 78 percent of those not submitting a claim were
paid by another source. Moreover, for those who did not submit a health insurance claim and
were paid by another source, the average payment ratio is 1.7, and 90 percent of them were
paid more than their medical loss. Thus, evidently they may not have submitted a claim to
health insurance either because it was not needed or because health insurance policies prohib-
ited it by making other sources primary. For the other 22 percent who did not submit a claim
and were not paid by another source, the median loss was $60. Hence many of them may have
decided against submitting a claim because of a deductible or because they thought the amount
of payment was not worth the effort.
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AMOUNT OF PAYMENT

We now describe payments by the major sources: auto insurance, health insurance, and
the employer. We first report on payments to victims who collect for a loss from only one
source. We then address the issues of multiple payments from the most frequently occurring
combinations of sources.

Payments by the Victim’s Own Auto Insurance

This source is important for paying both wage loss and medical loss in add-on states and
in no-fault states, and for paying medical loss in tort states. The response “own auto
insurance” includes PIP in no-fault and add-on states, MP in tort and add-on states, and
occasionally UM.

The percentages of victims who were paid less than, paid exactly, and paid more than
their wage loss when this is the only source are:

% Paid % Paid % Paid
State Sample Less Than  Exactly —More Than
Group Size  Wage Loss Wage Loss Wage Loss

Tort 8 63 37 0
Add-On 11 27 64 9
No-Fault 42 52 43 5

The samples are small in tort and add-on states. In no-fault states, the average ratio of wage
payment to loss is 0.86. This is consistent with PIP policy provisions in the no-fault states
dominating our sample. Wage payments are typically limited to 80 or 85 percent of actual
wage loss (an adjustment to approximate after-tax income). Nevertheless, nearly half of these
no-fault wage loss victims were paid at least their wage loss. A regression of (log of) wage pay-
ments on (log of) wage loss reveals a slight tendency for payment greater than wage loss at
small losses and payment less than wage loss at large losses.? This tendency is probably
explained by limits on PIP wage benefits.

The percentages of victims who were paid less than, exactly paid, and paid more than
their medical loss when their own auto insurance is the only source are:

% Paid % Paid % Paid
State Sample Less Than Exactly More Than
Group Size  Medical Loss Medical Loss Medical Loss
Tort 82 11 73 16
Add-On 30 13 60 27
No-Fault 124 11 73 16

Nearly three-fourths of those paid by their own auto insurance were paid exactly their medical
loss. The median payment ratio is one. Average payment ratios and average medical costs are:

3Regressions are reported in Appendix C.
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State  Average Average

Group Ratio  Medical Cost
Tort 1.2 $560
Add-On 1.5 380
No-Fault 1.2 740

The lower average cost in add-on states may help explain the more frequent payments in
excess of medical cost, since payment ratios exceed 1 at small losses more often than at large
losses. Payment for general damages under a UM policy may also explain payments greater
than medical loss. A regression of (log of) medical payments on (log of) medical loss exposes
payment ratios slightly greater than 1 for small losses and payment ratios less than 1 for large
losses, on average.

Payments by the Other Driver’s Auto Insurance

This source pays both for special damages (wage loss and medical costs) and for general
damages (pain and suffering, loss of consortium, and so on). Payments for general damages
could not be separated from payments for medical expenses in our data. The amount of gen-
eral damages is inherently unmeasurable, so many “overpayments” of medical expenses are
payments for general damages and not overpayments at all. The response “other auto
insurance” is presumably auto BI liability insurance, regardless of the state group. It is much
less frequently used in no-fault states, where victims must sustain a minimum injury before
pursuing a tort claim, than it is in add-on states and tort states.

The frequency of wage payments less than loss and wage payments greater than loss
when some else’s auto insurance is the only source is:

% Paid % Paid % Paid
State Sample Less Than  Exactly = More Than
Group Size  Wage Loss Wage Loss Wage Loss

Tort 53 19 60 21
Add-On 7 14 72 14
No-Fault 11 46 54 0

The samples are small in add-on and no-fault states. The percentage of payments greater than
loss (21 percent) in tort states far exceeds the 5 percent paid more than wage loss by “own
auto insurance” in no-fault states. The regression of (logarithm of) wage payment on (loga-
rithm of) wage loss yields the familiar pattern of average payment ratio greater than 1 for
small wage losses (under $200) and average payment ratio less than 1 for large wage losses.

Among the medical loss victims for whom no other source pays medical costs, the per-
centages of payments less than medical loss and payments more than medical loss from some-
one else’s auto insurance are:

% Paid % Paid % Paid
State Sample Less Than Exactly More Than
Group Size  Medical Expense Medical Expense Medical Expense
Tort 111 11 45 44
Add-On 30 7 47 46

No-Fault 35 3 60 37
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There are nearly as many payments in excess of medical expense as there are payments equal
to medical expense. Most of these “overpayments” are undoubtedly for general damages. The
median medical payment ratio is 1.0. But average payment ratios suggest the extent of over-
payments in excess of medical cost.

State Average Average

Group Ratio  Medical Cost
Tort 2.1 $550
Add-On 1.9 400
No-Fault 1.8 400

Medical Expense Payments by Group Health Insurance

Group health insurance is important for paying medical expenses in every state group.
Some of these policies pay the health care provider directly, others reimburse the insured for
covered expenses, and still others operate on a prepayment basis.

The percentages of victims who were paid less than, paid exactly, and paid more than
their medical expenses when group health is the only source are:

% Paid % Paid % Paid
Sample Less Than Exactly More Than
Size  Medical Expense Medical Expense Medical Expense
240 28 65 7

The pattern is about the same for each state group. Health insurance does not pay more than
expenses, so the overpayments are presumably reporting errors. The payments less than medi-
cal expense probably fall short because of deductibles and coinsurance, whereby the insured
shares in paying some of the expense. A regression of (log of) group health payments on (log
of) medical expense shows that average payment is approximately equal to loss for small losses,
and that the payment ratio declines slightly as loss increases. This decline is probably the
result of coinsurance rates and policy limits.

Wage Loss Payments by an Employer

The employer is the most frequent of all the sources paying wage loss. Over half those
paid for wage loss were paid by their employer. Most payments were presumably through
vacation or sick leave benefits. But some may have been from disability income insurance
made available by the employer. The percentages of victims who were paid less than, paid
exactly, and paid more than their wage loss when the employer was the only source are:

% Paid % Paid % Paid
Sample Less Than  Exactly @ More Than
Size  Wage Loss Wage Loss Wage Loss

145 15 80 5
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These percentages are nearly the same for each state group. The payments in excess of wage
loss may be caused by lump sum disability payments. The payments less than wage loss prob-
ably result from limits on sick leave and vacation benefits. But whenever the employer is the
only source for wage payment, the regression of (log of) employer payment on (log of) wage
loss shows that payment averages about the amount of wage loss.

Payments by Other Sources

According to most state’s laws, workers’ compensation insurance pays for all medical
expenses and for two-thirds of wage loss (U.S. Chamber of Commerce, 1981). It also pays for
loss of bodily function, often according to a schedule, but some states take the victim’s profes-
sion into account and, for example, pay more to a concert pianist for a lost finger than to a
construction worker. What little data we have tend to confirm that workers’ compensation
insurance is paying according to the laws as described.

The auto insurance of a host driver averages medical payment equal to medical loss,
based on the regression of (log of) payment on (log of) medical loss for 74 victims. This
insurance may be any first-party auto policy: PIP in no-fault or add-on states and MP or UM
in tort and add-on states. It may be BI in any state. This source paid exact medical loss 65
percent of the time. It paid more than medical loss to victims in tort states more often than in
no-fault states but the “overpayment” in either case might have been for general damages
under a UM or BI policy.

MULTIPLE PAYMENT FOR A LOSS

There are two reasons a victim might seek payment for a single loss from more than one
source. A victim’s first source might not cover his entire loss. He then seeks payment from
another source to make up the deficit. Alternatively, a victim might seek more payment
because it is his for the taking. It is this second reason that causes insurance executives to
worry. They worry that policyholders will drive insurance costs up by taking advantage of dou-
ble and triple compensation possibilities.

The median losses and payment ratios by number of sources paying are:

Wage Medical

Number Median Median Median Median
of Sources N Ratio Loss N Ratio Loss

No Payment 167  0.00 $96 235 0.00 $100

1 Source 298 1.00 188 772 1.00 100
2 Sources 65 1.34 740 169 1.34 250
3 Sources 6 2.40 245 17 2.40 245

Some of the unpaid victims may have been injured by an uninsured driver, but we cannot iden-
tify which ones. The median ratio and median loss both tend to climb with the number of
sources paying. But the ratio for two and three sources is not two and three times the ratio
from a single source. Perhaps many victims collect from more than one source for the first
reason we mentioned—one source is not covering the entire loss—probably because the loss is
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large. Yet several victims are collecting twice their loss from two sources. We look now at the
most frequently occurring two-source combinations.

Employer/Own Auto. There were 38 wage loss victims who collected wage benefits
from both their employer and their own auto insurance. This represents 37 percent of victims
who collected from their own auto insurance. The average wage payment ratio from this two-
source combination is 1.6. About half these victims were paid at least twice their wage loss.
Nearly all were in no-fault states. PIP wage loss benefits are rarely coordinated with benefits
from sources other than workers’ compensation and social security. But according to the
AIRAC (1979) closed-claims study, 9.1 percent of Pennsylvania PIP claims were made under
policies that made collateral wage sources primary. In Michigan, the figure was 13.5 percent.

Health/Own Auto. There were 98 victims paid for medical expenses both by group
health insurance and by their own auto insurance. This represents 27 percent of the victims
who were paid medical expenses by their own auto insurance. About 40 percent of these vic-
tims collected at least twice their medical loss. The average medical payment ratios for this
two-source combination is 1.7 in tort states, 1.4 in add-on states, and 1.9 in no-fault states.

Health/Other Auto. There were 33 victims paid for medical expenses both by group
health insurance and by the other driver’s auto insurance. They represent 14 percent of all
victims paid by the other driver’s auto insurance for medical expenses. There does not appear
to be any coordination of benefits between these sources since three-fourths of these victims
were paid at least twice their medical expense. But part of the payment may be for general
damages. The average tort state medical payment ratio for this two-source combination is 3.7
(n=17).

Other Combinations. The table below shows the percentage of victims in our sample
collecting for wage loss and medical costs from at least one other source, given that they col-
lected from the specified source:

Source of Payment Wage Loss Medical Expenses

Employer 29 —
Group health — 38
Own auto 41 34
Other auto 24 23
Host auto — 30
Other 54 48

Apparently the less frequently used “other” sources—workers’ compensation, other health,
government programs, and the military—tend to be used in combination with other sources
more often than the more frequently used sources do.

Victims who are paid by “other auto” use collateral sources less frequently than those
paid by “own auto.” Other auto pays general damages and own auto does not (except UM).
Thus, perhaps those who collect general damages are more satisfied with their compensation
than those who do not.

Recall that these are self-reported data and may, if anything, underestimate the frequency
of multiple payments.
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SUMMARY

In no-fault states, there is a predictable shift from auto liability insurance to first-party
auto insurance for personal injury payments to auto accident victims. Moreover, the data indi-
cate that no-fault insurance may increase a victim’s chances for payment of wage loss. The
employer is the single most frequent source for wage payments and pays exactly the amount of
wage loss 80 percent of the time. For medical payments, group health insurance and auto
insurance are the principal sources. Many victims had health insurance but submitted no
claim to it, apparently because they were already adequately paid by other sources. Three-
fourths of those paid by their own auto insurance for medical costs were paid exactly their
medical loss. By comparison, nearly as many medical loss victims were paid more than medi-
cal loss by “other auto insurance” as were paid their exact loss. Most of these “overpayments”
were probably for general damages. The auto insurance sources tend to pay more than
economic loss for small losses and pay less than economic loss for large losses, more so for
“other auto” than for “own auto.”

Several victims were completely compensated for an economic loss by more than one
source. Of those who collected medical payments from their own auto insurance, 27 percent
also collected from health insurance, and of these, 40 percent collected at least twice their med-
ical loss. For all sources, between 23 percent and 54 percent of those paid were also paid by
another source.



V. SUMMARY AND CONCLUSIONS

Analyses of the consumer panel data indicate:

The probability of an auto accident victim’s receiving any payment for his losses is
higher in add-on and no-fault states than in tort states. This suggests that no-fault
insurance may be achieving one of its goals: compensation to more victims than under
strict tort law.

Conditional on at least some payment to the accident victim, the average payment is
usually nearer economic loss in no-fault states than it is in tort states and add-on
states for small losses. This suggests that no-fault laws with tort restrictions may
indeed be cutting down on payment for pain and suffering.

For payment of wage loss, the employer is the single most frequent source and pays
exactly the amount of wage loss about 80 percent of the time.

Victims in no-fault states appear to have a better chance of getting some compensation
for wage loss than do victims in tort states. This is in part attributable to the availa-
bility of PIP coverage for wage loss.

One-third of all victims with medical expenses are paid by health insurance. And for
those victims, health insurance paid the exact amount of medical expense in two-thirds
of the cases.

The other major source for medical payments was auto insurance. First-party policies
(primarily PIP in no-fault states and medical payments policies in tort states) paid the
exact amount of medical expense in three-fourths of the cases. By contrast, third-
party policies (primarily BI) paid more than the amount of medical expense nearly as
often as these policies paid the exact amount, presumably because the larger payments
included compensation for general damages (pain and suffering).

Twenty percent of the victims who were at least partially compensated for their losses
were compensated by more than one source.

The most common two-source combination that compensated medical expenses was
health insurance and first-party auto insurance. Just over one-fourth of the victims
who received some medical payment from their own auto insurance also collected some
payment from their health insurance—and 40 percent of them collected at least twice
their medical expense in total.

Nevertheless, nearly one-half of the victims who had a health insurance policy did not
submit a health insurance claim for medical expenses they incurred. Nearly four-fifths
of these victims were (almost always fully) compensated for their medical loss by
another source and most of the remaining one-fifth of these victims incurred a medical
expense less than $100.

In summary, it appears that (1) no-fault insurance does help assure compensation to more
victims, (2) tort thresholds are effective in reducing the frequency of payments for general
damages, (3) the employer and auto insurance are the primary sources for compensation of
wage losses, (4) health insurance and auto insurance are the primary sources for compensation
of medical expenses, (5) some 10 percent of victims paid by their own auto insurance for medi-
cal expenses receive at least twice their medical loss because they also collect from their health
insurance, and (6) some victims who could file a claim to their health insurance for payment of
medical expenses do not—probably because they are fully compensated by another source or
because the amount of their claim is too small to warrant the effort.
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Appendix A

CONSUMER PANEL QUESTIONNAIRE

Figure A.1 is the cover letter that accompanied the questionnaire sent to panel members.
Figure A.2 is the questionnaire used to gather the data.
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*MARKET RESEARCH THROUGH REPRESENTATIVE HOUSEHOLDS

POST OFFICE BOX 474
TOLEDO, OHIO 43654

70977

Dear NFO Member,

Recently on a card-type questionnaire you indicated that you or another member
of your family had recently been involved in an auto accident. Please give
this letter and the enclosed questionnaire to the family member most familiar
with this auto accident, if this is someone other than yourself.

TO0 THE FAMILY MEMBER WHO WILL ANSWER THIS QUESTIONNARE:

Today, I would like you to answer the questions on the inside pages of this
booklet about the most recent auto accident in your family.

First, I would like to know when this auto accident happened, in what state
the accident took place, how many motor vehicles were involved in the accident,
etc.

Then, I would like you to give the age and sex of all those members of your
family involved in any way in this accident, listing those with the more
serious injuries first.

Continuing with the questionnaire, please indicate the extent of injuries for
each family member, in what way each member of your family was injured, how
many days elapsed between the accident and the start of medical treatment for
each family member, etc.

Please be sure to answer all of my questions, or those you are directed to.

If you have any additional comments that you would like to make about anything
related to the most recent accident, please use the space provided in the

last question.

When you have completed this questionnaire, please return it to me in the
enclosed postage-paid envelope.

Thanks so much for your cooperation!
Sincerely,
Carol Adams

MEMBER OF AMERICAN MARKETING ASSOCIATION TOLEDO CHAMBER OF COMMERCE

Fig. A.1—Questionnaire cover letter
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Appendix B

CONSUMER PANEL DATA PROBLEMS

Here we discuss missing data and data quality in the consumer panel survey. We also
suggest possible reasons for some of the problems we encounter. The AIRAC analyses gen-
erally used the data “as is,” substituting zeroes for missing dollar values. Here and in Sec. I
we describe how we handled some data problems.

MISSING DATA

Table B.1 shows the number and percentage of responses that are missing or unknown,
invalid, and valid for each survey question (see Fig. A.2—Survey Questionnaire). Responses
left blank or marked “unknown” are considered missing (“unknown” is an infrequent option).
Out of range or “miscellaneous” responses (not in proper form for answering the question) are
considered invalid. Percentages are based on the number of individuals expected to answer a
question, taking skip patterns into account (the number in the “total” column). For example,
question 18, “was the family member injured?,” should be answered for all 1,849 individuals,
but question 19, “extent of injury,” should be answered only for the 1,782 individuals who
answered yes to question 18. Some questions were asked only once per accident, whereas oth-
ers were asked once for each individual. There is often more than one individual per accident,
so a missing or invalid response to a “per accident” question will be counted as many times as
there are individuals in the accident.

We will discuss those items in the data for which at least 5 percent of the response is
missing/unknown or invalid.

Item 15 (Table B.1), extent of disability, is missing for about 8 percent of the injured
individuals. Although it may seem odd that extent of disability is missing so much more often
than the preceding item, “extent of injury,” apparently some individuals gave multiple
responses. For example, an individual who suffered both minor and severe injuries may have
marked both. Multiple responses were edited to most severe for extent of injury but edited
completely out (missing) for extent of disability. Moreover, a higher vocabulary level is
required to answer the disability question (permanent impairment).

Item 21, estimated amount of future medical expenses, is missing for about 41 percent of
those who expected to incur future medical expenses. But then, many people probably did not
know how much longer they would require medical attention, much less what the cost would
be.

Items 27, 28, and 29 all deal with lost wages. Five percent responded invalidly to item 27
(question 32) asking for the actual number of working days missed as a result of the accident,
usually by writing in a zero instead of marking the “no days missed” box. Of those who missed
work (did not mark the “no days missed” box), 10 percent failed to give their weekly salary and
26 percent failed to estimate the amount of lost wages. Many who failed to estimate lost wages
may have assumed the analyst could calculate it from weekly salary and number of days
missed.
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Table B.1

NUMBER OF INVALID AND VALID RESPONSES TO SURVEY QUESTIONS

Missing/
Unknown Invalid Valid Total
Item No. Percent No. Percent No. Percent No. Percent

1. Accident Month (Q.3) 17 0.9 1832 99.1 1849 100.0

2. Accident Year (Q.3) 9 0.5 38 2.1 1802 97.4 1849 100.0

3. Auto Insurance (Q.3a) 34 1.8 1815 98.2 1849 100.0

4. Accident State (Q.4) 5 0.3 1844 99.7 1849 100.0

5. Accident Area (Q.5) 13 0.7 1836 99.3 1849 100.0

6. Residence Area (Q.6) 11 0.6 1838 99.4 1849 100.0

7. Distance from Home (Q.7) 3 0.2 1846 99.8 1849 100.0

8. Number of Vehicles (Q.8) 6 0.3 1843 99.7 1849 100.0

9. Family Member Driving (Q.9) 1 0.1 1848 99.9 1849 100.0
10. Member Which Drove (Q.9a) 23 1.2 1826 98.8 1849 100.0
11. Age (Q.17) 0 00 1849 100.0 1849 1000
12. Sex (Q.17) 6 0.3 1843 99.7 1849 100.0
13. Injured (Q.18) 2 0.1 1847 99.9 1849 100.0
14. Extent of Injury (Q.19) 32 1.8 1750 98.2 1782 96.4
15. Extent of Disability (Q.20) 145 8.1 1637 91.9 1782 96.4
16. Type of Injury (Q.21) 0 0.0 1782 100.0 1782 96.4
17. Days Until Treatment (Q.22) 56 3.1 1726 969 1782 96.4
18. Days Hospitalized (Q.23) 70 39 1712 96.1 1782 96.4
19. Medical Cost to Date (Q.24) 39 2.1 1810 979 1849 100.0
20. Anticipate Future Expense (Q.25) 49 2.7 1812 97.3 1849 100.0
21. Future Expense Amount (Q.26) 123 414 174 58.6 297 16.1
22. Health Plan Availability (Q.27) 22 1.2 1827 98.8 1849 100.0
23. Medical Bill Submitted (Q.28) 69 3.7 1780 96.3 1849 100.0
24. Activities Limited (Q.29) 67 3.6 1782 96.4 1849 100.0
25. Normal Activity Limit. Time (Q.30) 31 1.7 1818 98.3 1849 100.0
26. Pre-accident Employ. Status (Q.31) 16 0.1 1833 99.9 1849 100.0
27. Working Days Missed (Q.32) 0 0.0 64 5.2 1173 66.0 1237 66.9
28. Average Weekly Salary (Q.33) 84 10.3 732 89.7 816 44.1
29. Amount of Wages Lost (Q.34) 215 26.2 605 - 73.8 820 443
30. Employer Paid Full (Q.35a) 20 2.5 796 97.5 816 441
31. Employer Paid Part (Q.35a) 19 2.3 797 97.7 816 44.1
32. Own Ins. Paid Full (Q.35b) 20 2.5 796 97.5 816 44.1
33. Own Ins. Paid Part (Q.35b) 17 2.1 799 97.9 816 44.1
34. Work. Comp. Paid Full (Q.35¢c) 6 0.7 810 99.3 816 44.1
35. Work. Comp. Paid Part (Q.35¢) 9 1.1 807 98.9 816 44.1
36. Other Auto Ins. Paid Full (Q.35d) 12 1.5 804 98.5 816 4.1
37. Other Auto Ins. Paid Part (Q.35d) 10 1.2 806 98.8 816 44.1
38. Other Ins. Paid Full (Q.35e) 1 0.1 815 99.9 816 441
39. Other Ins. Paid Part (Q.35e) 1 0.1 815 99.9 816 44.1
40. Days Not Paid (Q.35f) 3 0.4 813 99.6 816 44.1
41. Employer Dollars Paid (Q.36a) 28 3.4 789 96.6 816 44.1
42. Own Ins. Dollars Paid (Q.36b) 10 1.2 806 98.8 816 44.1
43. Work. Comp. Dollars Paid (Q.36¢) 2 0.2 814 99.8 816 44.1
44. Other Auto Ins. Dollars Paid (Q.36d) 14 1.7 802 98.3 816 44.1
45. Other Ins. Dollars Paid (Q.36e) 2 0.2 814 99.8 816 44.1
46. Future Days Missed (Q.37) 148 18.1 668 81.9 816 441
47. After-accident Employment (Q.38) 73 8.9 743 91.1 816 44.1
48. Emergency Expense (Q.3%a) 357 19.3 1492 80.7 1849 100.0
49. Emergency Reimbursed (Q.39a) 247  20.0 986 80.0 1233 66.7
50. Diagnostic Expense (Q.39b) 658  35.6 1191 64.4 1849 100.0
51. Diagnostic Reimbursed (Q.39b) 204 21.6 742 78.4 946 51.2
52. Drug Expense (Q.39¢) 798 43.2 1051 56.8 1849 100.0



Table B.1—continued

Missing/
Unknown Invalid Valid Total
Item No. Percent No. Percent No. Percent No. Percent

53. Drug Reimbursed (Q.39c) 137 194 568 80.6 705 38.1
54. X-ray Expense (Q.39d) 386 209 1463 79.1 1849 100.0
55. X-ray Reimbursed (Q.39d) 286 22.3 998 77.7 1284 69.4
56. Therapy Expense (Q.39) 1069 57.8 780 42.2 1849 100.0
57. Therapy Reimbursed (Q.39%¢) 76  24.8 231 75.2 307 16.6
58. Hospital Expense (Q.39f) 1013 54.8 836 45.2 1849 100.0
59. Hospital Reimbursed (Q.39f) 75 19.7 305 80.3 380 20.6
60. Physician Expense (Q.39g) 366 19.8 1483 80.2 1849 100.0
61. Physician Reimbursed (Q.39g) 299 221 1057 779 1356 73.3
62. Other Medical Expense (Q.39h) 905 48.9 944 51.1 1849 100.0
63. Other Medical Reimbursed (Q.39h) 117 20.3 458 79.7 575 31.1
64. Wage Loss Incurred (Q.39i) 981 53.1 868 46.9 1849 100.0
65. Wage Loss Reimbursed (Q.391) 97 21.6 353 78.4 450 24.3
66. Household Serv. Expense (Q.39j) 1209 654 640 346 1849 100.0
67. Household Serv. Reimbursed (Q.39j) 26 310 58 69.0 84 4.5
68. Rehabilitation Expense (Q.39k) 1234  66.7 615 33.3 1849 100.0
69. Rehabilitation Reimbursed (Q.39k) 11 204 43 79.6 54 29
70. Funeral Expense (Q.391) 1256  67.9 593 32.1 1849 100.0
71. Funeral Reimbursed (Q.391) 5 217 18 78.3 23 1.2
72. Survivor Benefits Incurred (Q.39m) 1262  68.3 587 31.7 1849 100.0
73. Survivor Benefits Collected (Q.39m) 4 25.0 12 75.0 16 0.9
74. Group Health Paid (Q.40a) 925 50.0 31 1.7 924 50.0 1849 100.0
75. Work. Comp. Paid (Q.40b) 1349 73.0 4 0.2 500 270 1849 100.0
76. Own Auto Ins. Paid (Q.40c) 936 50.6 19 1.0 894 484 1849 100.0
77. Host Auto Ins. Paid (Q.40d) 1261 68.2 10 0.5 578 31.3 1849 100.0
78. Other Auto Ins. Paid (Q.40e) 1095  59.2 17 0.9 737 39.9 1849 100.0
79. Medicare, Social Sec. Paid (Q.40f) 1352 73.1 9 0.5 488 264 1849 100.0
80. Military Paid (Q.40g) 1392 75.3 6 0.3 451 244 1849 100.0
81. Other Health Paid (Q.40h) 1790 96.8 4 0.2 55 3.0 1849 100.0
82. Own Pocket Paid (Q.41a) 489 26.4 16 0.9 1344 727 1849 100.0
83. Friends Paid (Q.41b) 898 486 3 0.2 948 51.3 1849 100.0
84. Other Noninsurance Paid (Q.41c) 1800 974 0 0.0 49 26 1849 100.0
85. Age (Q.42)

86. Sex (Q.42)

87. Method of Payment (Q.43) 127 6.9 1722 93.1 1849 100.0
88. Household Help (Q.44) 16 0.9 1833 99.1 1849 100.0
89. Days Extra Help (Q.44a) 14 11.6 107 88.4 121 6.5
90. Cost Extra Help (Q.44b) 28 23.1 93 76.9 121 6.5
91. Extent Paid by Ins. (Q.44c) 7 5.8 114 94.2 121 6.5
92. Lawyer Contact (Q.45) 17 0.9 1832 99.1 1849 100.0
93. Reason for Lawyer (Q.46) 0 0.0 623  100.0 623 33.7
94. Lawyer Payment (Q.47) 39 6.3 584 93.7 623 33.7
95. Percent (Q.47a) 75 35.4 137 64.6 212 11.5
96. Expense Separate (Q.47b) 76 20.4 297 79.6 373 20.2
97. Medical Exp. Claim Status (Q.48b) 128 6.9 1721 93.1 1849 100.0
98. Time to Settlement (Q.49) 24 6.1 372 93.9 500 27.0
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Item 46 (question 37), number of future work days missed, was left blank by about 10
percent of those who missed work (did not mark the “no days missed” box), whereas another 8
percent wrote “don’t know.” This is better than what happened with future medical expenses
but is still indicative of individuals’ reluctance to “guess the future.” We have no indicator of
which individuals expected to miss future work days as we do with future medical expenses, so
we do not know which are missing and positive and which are missing and zero. Also, 9 per-
cent of the individuals who should have responded to “after accident employment status” failed
to do so.

In terms of missing values, the most disastrous results came in question 39 (items 48
through 73 in Table B.1). Between 19 percent and 68 percent of the sample values are missing
for indicators of specific “expenses incurred.” Of those that indicated an expense was incurred,
between 19 percent and 31 percent failed to indicate whether it was reimbursed by an insurer.
It can be shown that these missing values cannot be assumed to be “no” for all cases.

Question 40 requests the dollar amount paid to date by each insurance source. The
instructions specifically request the respondent to write in “0” if no payments were made by a
source, and this was frequently done (usually by about one-fifth of the individuals). Anywhere
between 50 percent and 97 percent of the responses were blank, however. These missing
values can probably safely be assumed zero but they indicate a lack of attention to detail on
the part of survey respondents (panelists). Question 41 requiring estimates of money paid by
noninsurance sources obtained similar results.

Items 87 through 98 are all “per accident” questions, hence the missing data rates are in a
sense inflated because each missing value is counted once per individual. From a data analysis
point of view, where the individual is the unit of analysis, we nonetheless have missing data for
that individual, regardless of how the data were collected.

About 6 percent of the individuals failed to specify method of payment (question 43, Fig.
A.2; item 87, Table B.1), and 1 percent marked the “unknown” box on the questionnaire.

Of the 121 individuals who employed someone to do work around the house, 12 percent
omitted the number of days (question 44a), 23 percent omitted the cost for extra help (question
44b), and 6 percent failed to indicate the extent paid by insurance. This has obvious conse-
quences for trying to determine what expenses were incurred and whether they were paid.

Thirty-nine persons, or about 6 percent of the 623 individuals who contacted a lawyer,
failed to furnish lawyer payment information (question 47). Furthermore, the skip pattern for
question 47 is evidently difficult to follow because, of those who should have responded to
question 47a, only 65 percent did so, and of those who should have responded to question 47b,
only 80 percent did so.

Seven percent of the sample left blank question 48b about the status of medical claims.
However, when more than one family member is involved in the accident, it may easily happen
that claims are closed for some members and not for others. The response in that case might
be both “settled” and “in process” or it might just be “in process.” In the first case, editing
instructions require “editing out” the responses, leaving it blank. In the second case, all indi-
viduals involved will be regarded as having medical claims “in process.” We retained these
cases in our analyses unless the payment or loss data appeared to be unreliable.

DATA QUALITY

Here we look at a few examples of problems with the “valid data” from a univariate point
of view. Of special concern are “unintended responses,” those not strictly consistent with
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instructions and hence unintended from the surveyor’s point of view, and “rounded responses,”
probably resulting from estimates made by respondents not referring to written documents
such as receipts, billing statements, or cancelled checks.

The survey accident data provide an example of unintended responses. Screening cards
were mailed to panelists on August 1, 1977, and the questionnaires were mailed on January 10,
1978, with a cutoff date of March 8, 1978, for their return. The screening card asks whether
an accident had occurred within the previous 24 months, presumably as far back as August 1,
1975, and whether injuries requiring medical attention were sustained by household members.
On the basis of these screening cards, questionnaires were mailed asking for details about the
most recent accident resulting in medical injuries or medical expenses. Despite this, 38 individ-
uals or 2 percent of the sample reported an accident year of 1974 or earlier going back as early
as 1956. It turns out that these early accidents represent a disproportionately large share of
severe injuries. These respondents may have decided to report the most serious accident that
had occurred to them instead of the most recent.

Response rounding is common in these data. Dollar values are most often reported in $25
increments up to $100, in $50 increments between $100 and $500, in $100 increments between
$500 and $1,500, in $500 increments between $1,500 and $5,000, and $1,000 increments above
$5,000 with frequency jumps at $10,000, $15,000, and $20,000.

The response to question 32, number of working days missed, presents an example of
both unintended responses and response rounding. The question asks for the actual working
days (also emphasized on the questionnaire) missed by each family member as a result of the
accident. Despite the emphasis, many answered in multiples of seven days, indicating they
thought in weeks instead of days (although some people do work seven days a week). Of
course some respondents who wrote seven days actually missed seven working days while oth-
ers actually only missed five days as can be shown by dividing lost wages by weekly salary to
give number of weeks missed, then comparing that to days missed (assuming a standard five
day work week). In addition, frequency jumps occur at 30, 60, 90, 180, and 365 days indicating
response rounding to months of work missed. This becomes an important consideration when
lost wages have to be estimated from these data. We explain our handling of this problem in
Sec. II.

A few data fields such as lost wages and medical costs are filled with all nines. Ordi-
narily, this indicates an amount larger than the field is designed to carry. The four
occurrences of this for lost wages do not support this hypothesis on the basis of days missed
and weekly salary, however.

Data Consistency

Here we view the data from a multivariate standpoint. We ask whether responses to
related questions are consistent with one another. The answer is quite often “no.” Some
important examples follow.

It was mentioned that the survey accident date does not match that given on the original
screening card for pre-1975 accidents. In fact, the dates match in only 1,137 of the 1,849 cases
(61 percent). Some of the nonmatches result because of accidents occurring between the time
the screening cards and survey questionnaire were mailed. Some may also be explained by
respondents working from memory to answer the screening card but referring to documents
when answering the survey question. Nonetheless, some may have decided to report an earlier
accident because it was particularly significant to them.
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Question 24 asks for total medical costs to date. There are 41 cases with missing or zero
medical costs and yet they reported submitting a bill for medical expenses to an insurance
source (question 28). We removed these cases from our analyses. Of these, 28 cases also
report moderate or severe injuries. In contrast, 12 individuals who reported medical costs in
excess of $1,000 reported only minor injuries.

Questions 32 through 37 inquire about wage losses. There are 160 individuals who report
a positive number of working days missed (question 32) but zero wages lost before reimburse-
ment (question 34). Many of these individuals appear to have put zero wage loss because they
were fully reimbursed by their employer or an insurance source and therefore did not perceive
a “wage loss.” Others may have given days missed and weekly salary and then decided to let
someone else do the calculation. Another 73 respondents showed both days missed and wage
loss yet answered “no” to question 39i about whether a wage loss was incurred. Conversely, 23
individuals answered “yes” to question 39i but showed no days missed and no wage loss. There
are also discrepancies between the reported wage loss, number of days missed, and weekly
salary. An estimate of total wage loss (before reimbursement) can be calculated from number
of days missed and weekly salary. Comparing this amount with the reported wage loss shows
that the reported amount is often the amount not reimbursed. For example, say an insurance
company pays $100 of a $300 wage loss; then the respondent reports a $200 wage loss. We
correct this for our analyses, using the calculated wage loss before reimbursement.

There are several other examples of inconsistencies in the data but one disturbing exam-
ple stands out: Sometimes, data items appear to be consistent with one another but incon-
sistent with survey instructions. Question 40 asks for estimates of how much each insurance
source has paid for wage and medical expenses and general damages, exclusive of vehicle dam-
age payments. Upon investigating cases of apparent overpayment by auto insurance sources, it
became clear that the amount paid in excess of wage and medical losses could often be
explained by inclusion of payments for vehicle damage. We identified 116 cases where vehicle
damage payments appear to have been included in total payments. To give one of the clearest
examples, case number 433 reported a $300 wage loss fully reimbursed by his employer, $25 in
medical costs, and $2,025 paid by his own auto insurance. Answers to questions 13, 14, and 15
about vehicle damage loss and payment reveal that between $1,001 and $2,500 for vehicle dam-
age was mostly paid for by his own auto insurance (our guess is $2,000). Here is another
example, but this time the auto insurance payment is much less than total loss. Case number
1782 reported a $600 wage loss fully reimbursed by his own auto insurance and $11,000 in med-
ical costs. The total payment from his own auto insurance was $1,600 (of which $600 was for
wage loss). His own auto insurance paid all of between $501 and $1,000 in vehicle damage (our
guess is $1,000). We remove these cases from our analyses of medical payments.

REASONS FOR DATA PROBLEMS

Of course, data problems are a natural part of any survey. But we suggest some specific
reasons for data problems arising from the Consumer Panel Survey.

One problem not yet addressed is survey nonresponse (68 percent of the screened panel-
ists returned usable questionnaires). Two reasons why some panelists may not have responded
are (1) questionnaire length and (2) the initial question—a request for a description of the
accident. People often have difficulty organizing their thoughts about complicated situations.
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It therefore seems that people involved in complicated accidents would be less likely to
respond.
Here is a list of possible reasons for poor quality data:

The wording of some questions is tricky (question 34).

Skip patterns are difficult to follow (questions 45, 46, 47).

Lots of people cannot do arithmetic (question 34).

Vocabulary level is high (question 20 is written for a claims adjuster).

Some response categories are omitted (how is question 30 to be answered for a fatal-

ity?).

e Overall questionnaire design is poor (too crowded, multiple column format for several
pages).

o Panelists may be disinterested.

e Documentation may not be available to the respondents (receipts, billing statements,

accident reports, etc.).



Appendix C

STATISTICAL MODELS AND ESTIMATES

This appendix contains technical discussions of the models and estimates given in the
main text. ‘

PROBABILITY OF SOME PAYMENT FOR ANY PART OF TOTAL LOSS

We fit the following logistic regression model
Pr(some payment | x) = 1,/[1 + exp(— a — Bx))

where Pr(some payment | x) is the probability of some payment given the vector x of victim
attributes; a is an intercept, and 8 is a vector of parameters to be estimated. The response
variable is a zero-one indicator of payment. We use the (logarithm of) family income and the
(logarithm of) total reported loss as predictor variables. Several other predictor variables were
tried but rejected (based on significance tests), including age, sex, extent of injury, lawyer
involvement, and whether liability insurance was compulsory (in an add-on state or tort state).
Maximum likelihood parameter estimates are shown in Table 3.1, Sec. IIL

PROBABILITY OF PAYMENT FOR WAGE LOSS

We fit a logistic regressian model with the following predictor variables: age, work status
(whether employed part-time), logarithm of wage loss, the product of log (wage loss) and a no-
fault indicator, and the product of log (wage loss) and an add-on indicator. The estimated
coefficient for sex was not statistically significant.

We use discriminant function estimates of the parameters (Haggstrom, 1983). This
requires fitting a linear regression with the binary payment indicator as dependent variable,
and subsequent calculation of estimates for « and 8 as a function of the estimated regression
coefficients. These estimates are often very close to conditional maximum likelihood estimates
and, more importantly for us, the t-statistics provide valid tests of the hypothesis: B) =0
(Haggstrom, 1983).! Results are shown in Table C.1.

The difference between the separate intercepts for the state groups was not statistically
significant, so a single intercept was estimated. It is not surprising that age and work status
affect the probability of recovery. Young people generally have temporary jobs and are not
entitled to paid sick leave. Part-time workers often do not have the benefits full-time workers
do. Although payment probability increases with loss, the loss distribution is not sufficient to
explain the higher proportion of paid victims in no-fault states. However, it might still be
explained by more frequent employer payments. We now turn to investigating whether the
higher probability is in part attributable to availability of no-fault benefits.

1Under the assumption that x is distributed as multivariate normal. The robustness of the t-statistic is open to
question, but it is known to be quite robust when x is a scalar variable (even if x is dichotomous).
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Table C.1

LOGISTIC ESTIMATES IN THE PROBABILITY
OF PAYMENT FOR WAGE LOSS EQUATION

(Discriminant)
Logistic
Variable Coefficients t-statistic

Intercept (all states) -0.9807 4.1
Age (years) 0.0282 3.5
Part-time (0,1) -1.2745 -4.9
Log (loss) in all states 0.1977 2.7
Log (loss) in no-fault 0.1242 3.1
Log (loss) in add-on 0.0473 0.8
n= 530.

365 victims paid, 165 victims unpaid. F = 18.8

(5,524) D.F.

We fit a logistic model to predict the probability of payment by auto insurance. The
dependent variable is an indicator of payment by an auto insurance source. The estimates are
shown in Table C.2.

Age and work status are no longer statistically significant, implying that age and work
status are more predictive for recovery from an employer than from an auto insurer. The
estimated probability of payment by an auto insurer is significantly higher when PIP benefits
are available, at most amounts of loss.

Table C.2

LOGISTIC REGRESSION ESTIMATES FOR PROBABILITY OF
WAGE LOSS PAYMENT BY AUTO INSURANCE

(Discriminant)
Logistic
Variable Coefficients t-statistic

Intercept (all states) -2.1049 0.3
Age (years) -0.0007 -0.1
Part-time (0,1) 0.1760 0.7
Log (loss) in all states 0.2374 3.5
Log (loss) in no-fault 0.0959 2.6
Log (loss) in add-on 0.0652 1.2
n = 530 F =57

193 victims were paid by auto insurance, (5,5624) D.F.

337 victims were not paid by auto insurance.
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AMOUNT OF PAYMENT FOR TOTAL LOSS

We wish to estimate the amount of insurance payment for total reported economic loss
conditional on some payment and test whether payment differs on average between state
groups.

The usual assumptions regarding ordinary least squares regression are not met by a
regression equation with amount of payment as the response variable and amount of loss as a
predictor variable. First, depending on the amount of loss, a high percentage of the paid vic-
tims were paid exactly their loss. The residuals should be normally distributed but will not be.
Second, the variance of the amount of payment tends to increase with the amount of loss, con-
trary to the constant variance assumption. This is hinted at in Table 3.2, since the percentage
of payments equal to loss decreases with the amount of loss. A plot of residuals against
estimated payment (from a regression of payment on loss) exhibits the classic fan shape shown
in standard regression textbooks as an example of increasing error variance.

The problem of increasing variance is adequately cured by transforming the amounts of
payment and loss by their natural logarithms. Correcting the problem of non-normality would
require a more complex model than we are willing to estimate, given the sample size and data
quality. We therefore fit a (proportional) regression model with log(total payment) as depen-
dent variable and with log(total loss) as a predictor variable (among others) by ordinary least
squares, with the realization that significance levels for hypothesis tests (that depend on
assuming normality) are only approximate. Nevertheless, if the model is otherwise properly
specified and the residuals are uncorrelated with constant variance, we are guaranteed best
linear unbiased estimates by the Gauss-Markov theorem. Hence we might reasonably expect
to detect any substantial differences in average insurance payments between state groups.

We tried several combinations of independent variables including the (log of) amount of
loss, age, sex, family income, lawyer involvement, extent of injury, number of cars in the
accident, and whether a traffic ticket was issued to the driver of the victim’s car. Table 3.3
(Sec. I1I) shows the final estimated equation. Some coefficients in the equation have relatively
large standard errors. They were retained because the null hypothesis would be that they are
nonzero instead of zero (for example, the coefficient for single-car accident is assumed nega-
tive). The estimated coefficients for a traffic ticket in no-fault states, and lawyer involvement
in add-on and no-fault states, were near zero (and statistically insignificant) but omitted from
the regression because the sign had the wrong value (it could not be justified). Means and
standard deviations for variables in the final equation are in Table C.3. In particular, note the
percentage of victims with minor injuries, in one-car accidents, and whose drivers were issued a
traffic ticket.

Several F-tests for equality of (sets of) linear combinations of coefficients between pairs
of state groups were carried out. The hypotheses and test results are shown in Table C.4.
From these tests, we see that the difference between average payments in tort states and in
no-fault states is statistically significant. Also, the difference between average payments in
add-on states and in no-fault states is weakly significant. Finally, there is not a statistically
significant difference between average payments in tort states and in add-on states unless a
lawyer is retained by the tort state victim.



Table C.3

AMOUNT OF PAYMENT FOR TOTAL LOSS REGRESSION
VARIABLE MEANS AND STANDARD DEVIATIONS

Standard

Variable State Group Mean Deviation
Log of payment Tort 5.56330 1.7227
Add-on 5.4018 1.6402
No-fault 5.3722 1.6379
Log of total Tort 5.4501 1.6753
loss Add-on 5.2814 1.6551
No-fault 5.3687 1.6085
Minor injury Tort 0.5414 0.4989
Add-on 0.6269 0.4855
No-fault 0.5615 0.4969
Single-car Tort 0.2624 0.4405
accident Add-on 0.2090 0.4081
No-fault 0.2701 0.4446
Traffic ticket Tort 0.1986 0.3994
issued Add-on 0.1343 0.1172
Hired a lawyer Tort 0.1466 0.3541

Table C.4

F-TESTS FOR EQUALITY OF TOTAL PAYMENT REGRESSIONS

Hypothesis Under Test

Degrees

F-value of Freedom Prob > F®

Tort equal to no-fault:

Intercept + minor injury, log of loss®

Intercept, log of loss
Single-car accident
Traffic ticket issued®
Hired a lawyer®

Tort equal to add-on:
Intercept + minor injury, log of loss
Intercept, log of loss
Single-car accident
Traffic ticket issued
Hired a lawyer®

Add-on equal to no-fault:
Intercept + minor injury, log of loss
Intercept, log of loss
Single-car accident
Traffic ticket issued
Hired a lawyer®

4.05
2.70
1.97
10.55
7.81

0.01
0.11
0.37
0.85
6.31

2.97
2.23
0.13
1.60
0.07

2, 787
2, 7187
1, 7185
1, 785
1, 785

2, 546
2, 546
1, 546
1, 546
1, 545

2, 499
2, 499
1, 499
1, 496
1, 496

018
.068
.161
.001
.001

.987
.897
.542
.358
012

.063
109
123
.207
784

9Probability of exceeding the observed F-value under the null

hypothesis.

bFor example, this hypothesis is that, for tort and no-fault states, the

sums of the intercept and the coefficient of minor injury are equal and

simultaneously that the coefficients of log of loss are equal.
®This coefficient was not included in the final regression for at least
one of the state groups; however, it was included for this test only.
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AMOUNT OF PAYMENT BY EACH SOURCE

In an effort to explore the effects of the amount of loss and collateral sources on the
amount of payment, we fit several regressions. For each source, we fit the model:

log(P) = « + Blog(L) + vy M + 8 M log(L).

Where «, 8, v, and 0 are coefficients to be estimated, P is payment from that source only
(nonzero), L is either wage loss or medical loss, and M is zero or 1 depending on whether the
victim collected from multiple sources. The values of & and 8 indicate how payment from that
source varies with loss. If, on average, payment is equal to loss throughout the range of losses,
then we should estimate o = 0 and 8 = 1. If, on average, payment is different whenever other
sources are also paying, then we would expect v or 8 to be nonzero. The results are shown in
Table C.5. Entries in the “F-test multiple sources” column are the values of F-statistics to test
the hypothesis: ¥ = 0 and 6 = 0 (no difference in payment when another source is also paying).

Briefly, the employer pays exactly the amount of wage loss on average. The employer
pays less on average when other sources also pay, but the reason is more likely that the victim
sought other sources because his employer did not cover his entire wage loss than that the
employer paid less because another source also paid. “Own auto” underpays wage loss on aver-
age for losses over $35 and it does not appear to adjust for other sources. “Own auto” pays
close to the exact amount of medical loss for most amounts of loss, but it pays slightly more
than loss on average for losses under $650 and less than loss on average for losses over $700.
On average, “other auto” overpays small losses by a greater amount than “own auto” for both
wage loss and medical loss. “Host auto” pays almost exactly the amount of medical loss on
average. Group health pays slightly less than the medical loss on average, probably because of
coinsurance and deductibles. The sample sizes for the other sources are small (see the “error
degrees of freedom” column). The reader is referred to Sec. IV for reasons why the F-test for
multiple source payment is sometimes significant.



PAYMENT REGRESSIONS, BY SOURCES
(Conditional on non-zero payment)

Table C.5
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Log of Intercept Log(loss) F-Test Error Mean  Highest
Intercept Dollar Multiple Multiple Multiple Adjusted Degrees of Squared Cook’s
Source (S.E.) Loss Sources Sources Sources R? Feedom Error Distance
Wage Source

Employer .03 .98 32 -11 15.2¢ .92 199 .16 .36
(.13) (.02) (.25) (.04)

Own auto .35 .90 .25 -.05 0.62 .88 100 24 .33
(.27 (.05) (.39) (.06)

Other auto .58 .89 .66 -.20 72.62% .76 89 .33 .16
(.31) (.06) (.67) (.12)

Workers’ comp. 46 .86 .63 -.20 4.45° 12 27 44 .50
(.87) (.13) (1.16) (.17)

Other 4.62 .22 -2.92 .38 0.59 .38 11 97 .36
(2.80) (.42) (3.08) (.45)

Medical Source

Group health .09 .96 =11 -.05 19.3¢ 90 384 .28 11
(.12) (.02) (.19) (.03)

Other health .55 91 2.00 -.54 7.2% .62 25 .66 .18
(.70) (.14) (1.06) (.19)

Own auto .26 .96 .78 -.20 25.0% .86 355 .33 .30
(.14) (.03) (.23) (.04)

Host auto 01 1.02 .01 -.10 9.8 87 102 33 39
(27 ¢.05) (.45) (.08)

Other auto .57 .96 .55 -.07 1.5 .79 2217 .58 43
(.19) (.04) (.41) (.07)

Workers’ comp. -.25 1.00 54 -.05 0.4 91 15 40 .37
(.55) (.09) (.96) (.15)

Govt. sources .61 .81 -.41 .04 0.1 12 28 .92 .87
(.92) (.15) (1.20) (.19)

Military -18 105 .55 -17 5.47 99 5 .08 3.06
(.34) (.06) (1.10) (.13)

AStatistically significant at the 1 percent level.
bStatistically significant at the 5 percent level.
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