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and the public welfare.
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ity, and independence.
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Foreword

Observers of the civil justice system recognize two dominant
groundswells of legislated (as opposed to judge-made) change in
American personal injury law during the past few decades. The first
was the movement of many states toward no-fault auto liability sys-
tems. The second was the legislature reaction to a nationwide upsurge
in medical malpractice insurance premiums during the early 1970s.

Rand’s Institute for Civil Justice has been conducting a study of the
resolution of medical malpractice claims. The study applies sophis-
ticated behavioral and mathematical modelling techniques to two rich
lodes of data, collected by major insurance cartiers, covering the vast
majority of all claims of this type that were closed in 1974 and 1976—
years that bracket the heart of the period of generally perceived crisis.

The objectives of the work are ambitious. They can be summarized
as an attempt to build an analytic tool capable of providing at least
preliminary answers to most of the questions that practitioners, schol-
ars, and policymakers have not been afraid to ask, but to which they
have heretofore received no empirically documented answers. To wit:
Do the parties to medical malpractice disputes act rationally, on the
average? What determines whether voluntary settlement occurs, and
if so, what dollar level? What would the verdict have been if a settled
claim had been carried through to trial? What differences do prin-
ciples of law and justice make in the upwards of 90 percent of cases
that are settled instead of being tried to verdict? Is the compensation
achieved through settlement or verdict fairly distributed across the
broad spectrum of people who file malpractice claims? Which of the
legal changes legislated during the crisis period seem to have had an
immediate effect—and was that effect in the direction intended by the
enacting legislature?

To be sure, the answers provided by the study are neither definitive
nor entirely comprehensive. The analytic model employed does not try
to reproduce all of the nonrational behavior that leavens the human
condition. Rather, it seeks to establish the degree to which actual
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behavior, as expressed in thousands of closed claims, fits the patterns
predicted by the model on the simplistic assumption that all parties
are merely trying to maximize their financial advantage. The closer
the fit, the more useful the model and its assumptions should be for
anticipating the likely effects of proposed changes in public policy. At
the same time, we begin to develop a research instrument that is not
only capable of analyzing the behavior of parties to medical malprac-
tice claims, but also is applicable to any bargaining situation involv-
ing opposing parties in a dispute that can and will be adjudicated by
a third party if the disputants cannot settle it themselves.

The publication of these results is therefore doubly important for
the Institute for Civil Justice. In themselves, they constitute a unique
contribution to a policy issue of great significance across the country.
Perhaps even more important, they introduce a research method that
may prove useful in a much wider research arena.

The results of our research appear in two reports. The present re-
port is a detailed, technical description of the data base, the model,
and the statistical analysis performed with the model; it is the second
in the Institute’s series on Research Design and Methods. Readers
desiring a nontechnical discussion of our findings are referred to the
companion-piece to this report, R-2793-ICJ, The Resolution of Medical
Malpractice Claims: Research Results and Policy Implications, by Pa-
tricia Munch Danzon and Lee A. Lillard.

This kind of combination of substantive and methodological contri-
bution is what the Institute was founded to generate. This study is a
worthy addition to the evidence that such contributions are possible,
as a technical matter, and that their insights can be communicated in
plain English. It should reward the time invested by every reader
with a serious interest in civil justice practice and policy.

Gustave H. Shubert
Director, The Institute for Civil Justice



Summary

The early 1970s witnessed a rapid increase in the frequency of
claims and the size of awards in all lines of tort law. The surge was
most extreme in medical malpractice claims, with the result that mal-
practice insurance premiums rose steeply—as much as 300 percent in
some states. In response, legislatures in most states enacted changes
in the law that were intended to curb the perceived causes of the
eruption in premiums. These tort reforms were enacted with scant
empirical evidence on how the malpractice system operates or the
likely effects of proposed changes. Previous academic studies of the
settlement process, which resolves over 90 percent of claims, have
been largely theoretical. Prior empirical studies of closed-claim data
have lacked the methodology necessary to analyze the settlement pro-
cess and its relation to outcomes in court.

This study makes two contributions. First, it develops a method-
ology that permits estimation of a model of the process of dispute
resolution, including the settlement process and its relation to out-
comes in court. Second, it applies the model to data on over 5800
claims closed in 1974 and 1976, to obtain estimates of the determi-
nants of outcomes at verdict and in settlement, including preliminary
estimates of the effects of statutory changes enacted in response to the
crisis.

The theoretical model of the disposition process builds on that de-
veloped by others.! Each claim has a potential outcome at
verdict—the so-called “shadow verdict”—that depends on the facts of
the case and the law defining liability and compensable damages.
Because litigation is costly, both parties have incentives to settle. The
actual outcome of the claim—whether it is dropped without payment,
settled for a positive sum, or litigated to verdict, and the size of any
positive settlement—depends on the defendant’s maximum offer
(expected award at verdict gross of litigation cost) relative to the

1Landes (1971), Gould (1973), Posner (1973).
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plaintiff's minimum ask (expected award at verdict net of litigation
costs). The model implies that the sample of claims observed to close
at  cach stage of disposition will be a nonrandom sample,
“self-selected” on the basis of those characteristics whose effects on
probability and size of payment we wish to measure. Estimation using
standard econometric techniques that do not correct for this selection
bias therefore will yield biased estimates of population parameters.

An important feature of this study is the development of maximum
likelihood estimation procedures which, together with some simplify-
ing theoretical and empirical assumptions, enable us to obtain
unbiased estimates of population parameters and of the unobserved
latent variables—potential award at verdict, potential settlement, ask
and offer—for all claims, regardless of their actual stage of disposi-
tion. The estimates of these latent variables provide evidence on how
well the settlement process reflects the shadow verdict, and of the
influence of the ask and offer on the settlement. The estimation proce-
dure builds on switching regression models and techniques for correct-
ing for selection bias. This methodology and issues of parameter
identification are described in detail in the text.

The model is estimated using data from two national samples of
malpractice claims closed in 1974 and 1976. These data contain infor-
mation on the injury, the plaintiff and the defendant, the stage of
disposition, and the size of payment if any. Information on the legal
environment in the state in which each claim was closed, including
laws passed between 1974 and 1976, was added to the claim files.

At the most general level, the major finding is that claim disposi-
tion is far from the random process often charged by critics of the tort
system. The outcome, either in court or settlement, appears to adhere
to the legal standard of negligence and damages to some extent; and
when it diverges from that standard it does so in ways that are consis-
tent with rational behavior of the litigants in the face of high costs of
litigation. More specifically, the estimates imply that court awards
are strongly influenced by the plaintiff’'s economic loss and the law of
compensable damages. A verdict in favor of the plaintiff is more likely
in a claim involving death or severe injury, but this does not neces-
sarily imply that the court is relaxing the negligence standard. Out-
of-court settlements are strongly influenced by the shadow verdict. On
average, cases settle for 75 percent of that verdict; the discrepancy is
larger (smaller), the greater the litigation costs of the plaintiff (defen-
dant). Claims that are more likely to win at verdict are more likely to
receive payment in out-of-court settlement.

Litigation costs influence claim disposition. Claims with small
shadow verdicts are more likely to be dropped without payment and
are less likely to go to verdict, presumably because of relatively high



litigation costs. The evidence clearly refutes the popular belief that
insurance companies stand ready to pay out money freely to be rid of
small claims, including unfounded “nuisance” claims. The limited evi-
dence concerning the determinants of the decision on whether to go to
verdict shows that the probability is higher if (1) the stakes are large,
which suggests large fixed costs of going to court and greater uncer-
tainty about awards for serious injuries, and (2) the plaintiff's proba-
bility of winning is low.

The huge discrepancy between the mean award at verdict ($102,-
000) and out-of-court settlement ($26,000) is due mainly to the fact
that cases taken to trial consist disproportionately of cases whose
shadow verdicts are large because of large economic loss. Similarly,
the extremely uneven distribution of dollars among claimants—>50
percent of dollars are paid to 3 percent of claims (or 5 percent of all
claims receiving some payment)—largely reflects the uneven distribu-
tion of injury severity and measurable economic damage.

Although these data cannot reveal the full long-run impact of the
1974-76 tort reforms, they suggest that ceilings on awards, permission
to pay awards in periodic installments, and elimination of specific
dollar requests by plaintiffs (i.e., by barring the ad damnum clause)
significantly reduce awards and reduce the probability and size of
payment in out-of-court settlements. Limits on contingent fees
charged by plaintiffs’ attorneys decrease settlement size, increase the
likelihood that a case is dropped, and decrease the likelihood of litiga-
tion to verdict. This is interpreted as evidence that unconstrained con-
tingent fees do not convey rents at the margin. If so, fee constraints
will limit expenditure of litigation at the cost of reduced compensation
to plaintiffs.
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I. INTRODUCTION

This report makes two contributions to the area of legal studies.
First, we develop a methodology that permits estimation of a model of
the process of dispute resolution, including outcomes in court and in
out-of-court settlements. This methodology, including issues of statis-
tical estimation and identification, is carefully detailed. Second, we
apply the model to data on medical malpractice claims. The resulting
estimates concerning determinants of which claims get paid, and how
much, add to our understanding of how the tort system operates, and
provide evidence relevant to the policy debate over tort reform.

It is well known that the great majority of civil and criminal cases
are settled out of court. Landes (1971), Gould (1973), Posner (1973),
and others have developed theoretical models of the disposition pro-
cess, in which the decision to settle and the size of settlement depend
on the defendant’s maximum offer (expected award at verdict, gross of
litigation costs) relative to the plaintiff's minimum ask (expected
award at verdict minus litigation costs). Variants of this model have
been applied in several contexts, but so far it has not been estimated
empirically with data on individual claims.! Two obstacles stand in
the way of estimation using standard econometric techniques. First,
the hypothesized determinants of the outcome, the potential verdict,
ask, offer, and litigation costs are all unobserved. Second, analysis of
the determinants of the probability and size of payment to the
plaintiff, whether in or out of court, cannot be generalized to the
universe of claims as a whole; the reason is that, if the theory is
correct, claims closed at each stage of disposition are not random
samples but are “self-selected” on the basis of those case
characteristics whose effect we wish to measure. Parameter estimates
are valid conditional estimates for claims closed at each stage of
disposition, but are potentially biased estimates of population
parameters. In particular, we cannot use information from claims
closed at verdict to infer the potential verdict—the so-called “shadow
verdict”’—for claims that were settled out of court.

In this study we develop maximum likelihood estimation proce-
dures which, together with some simplifying theoretical and empiri-
cal assumptions, enable us to obtain unbiased estimates of population

1Landes uses statewide data on criminal cases to analyze trial frequency. Munch
{1976) uses data on payments in eminent domain cases to estimate determinants of size
of payment. Baxter (1980) discusses settlement of antitrust cases.
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parameters and of the unobserved latent variables—potential award
at verdict, potential settlement, ask, and offer—for all claims, regard-
less of their stage of disposition. The data are drawn from two surveys
of insurance company claim files closed in 1974 and 1976. Among the
more interesting findings, we estimate that, on average, cases settle
for 74% of their potential verdict and that settlement size is much
closer to the defendant’s offer than to the plaintiff’s ask. Since the
estimates are constrained by the assumptions of the model, we cannot
test it directly; but the plausibility of the estimates supports the
plausibility of the model.

A second purpose of this study is to provide evidence relevant to the
policy debate over tort reform. The early 1970s witnessed a rapid in-
crease in the frequency and size of claims in many lines of tort law:
personal, product, professional, municipal, and automobile liability.
The subsequent increases in liability insurance premiums led many
states to enact changes in liability law, especially for medical mal-
practice and product liability. These tort “reforms” were intended to
reduce the size of awards, limit the scope of liability, and reduce the
cost of litigation.2 More fundamental changes, such as replacing the
negligence system with a no-fault system for malpractice, were
shelved pending the outcome of these tort reforms.

Major criticisms of the system have been that awards are either
random or excessive; that the legal standard of negligence has little
bearing on the outcome of the roughly 90% of cases that settle out of
court; that the costs of operating the system are exorbitant; that these
costs impel many plaintiffs with small but valid claims to drop them
—and many other plaintiffs to pursue large “nuisance” claims because
insurance companies supposedly will pay out money to avoid costly
litigation. These allegations are apparently lent some credence by the
observed outcomes of the disposition process. For example, less than
10 percent of the medical malpractice claims closed in 1974 and 1976
were tried to verdict; the remainder were settled out of court. In cases
tried to verdict the plaintiff won 28% of the time, but received pay-
ment in 51% of out-of-court settlements. The average award at verdict
was $102,000, compared with $26,000 at settlement. Roughly 50% of
the total dollar payout was concentrated on less than 3% of the total
number of claims (or 5% of all claims that involved some payment).

Our estimates show that the most extreme criticisms of the system
are unfounded. Legal standards appear to influence court verdicts

2These measures include caps on awards; permission to make periodic payments of
future damages; modification of the collateral source rule; limits on contingent fees of
plaintiffs’ attorneys; use of arbitration and pretrial screening panels; shorter statutes of
limitations, etc. A listing of the changes, by state, is given in Danzon (1982).



directly and settlements indirectly. Lower plaintiff win rates but larg-
er awards at verdict than at settlement are largely attributable to
nonrandom selection of cases, by stage of disposition. When outcomes
systematically depart from the legal standard, they do so in ways pre-
dicted by the economic model of claim disposition. Tort reforms de-
signed to limit awards and limit contingent fees have had significant
effects.

The model is also used to simulate the effects of hypothetical
changes in litigation costs, such as might result from the introduction
of arbitration or pretrial screening panels. We estimate that, under
plausible assumptions, a 30% cost reduction for both plaintiff and de-
fendant per case of going to verdict would reduce total litigation costs
by only 3%, because more cases would be taken to verdict and fewer
would be dropped without payment.

The model of dispute resolution is presented in Sec. 1. Section 11
discusses statistical issues of estimation, parameter identification,
and prediction. Section IV describes the malpractice data for 1974 and
1976 and briefly presents parameter estimates. The parameter esti-
mates and their interpretation are discussed in detail in Sec. V. Sec-
tion VI presents further implications of the estimates for tort reform,
accounting for the distribution of dollar payments and the probability
of winning in court. Concluding remarks appear in Sec. VIL



II. THE MODEL OF DISPUTE RESOLUTION

If a patient is injured as a result of medical treatment, the physi-
cian (or hospital) is liable for the damages suffered if there was a
departure from the “due” standard of care.! In our sample, about 43%
of claims are dropped without payment, 51% are settled out of court
by payment to the plaintiff, and 7% are litigated to verdict, of which
the plaintiff wins roughly one in four. Figure 1 illustrates the
sequential nature of the disposition process, a very simple model of

File claim
n = 5832

xN

Drop claim
g an%
2492
(42.7%)
Settle claim, $ Verdic
}’5;:,,‘,53 E.‘«f';‘égh
,!{\.‘&3 ‘}.‘1 g # %‘J
2950
(50.6%)
Plaintiff loses Plaintiff wins, $

Sy | TR
Yot 1 '§.?‘. +

282 {1.9%)
{4.8%) 108

Fig. 1—Disposition of medical malpractice claims

1Under the strict locality rule, due care is the customary practice of physicians in
the same specialty and locality. Since the 1960s, this strict version has been expanded
by many courts to include similar localities for general practitioners and a nationwide
standard for specialists.



the underlying decision process. It is derived from a more complete
model (Danzon, 1980) in which the litigants select utility-maximizing
expenditure on litigation, subject to an expected payoff function in
terms of influence over the outcome, and the cost of litigation inputs.
Because of the limited data available for this empirical study, we
ignore endogeneity of litigation inputs and their influence on
outcomes; bluff and gaming; the modification of bargaining positions
over time; and delay as either an input or an outcome.

Throughout we use the log transformation of dollar values.? Except
where explicitly stated otherwise, the notation and discussion refer to
log values.

THE COURTS

For each claim, there is a probability that the plaintiff will win and
a potential award should the case go to verdict.

Potential Verdict (V)

The potential award at verdict (V), conditional on winning, depends
on characteristics of the case, such as the severity of the injury and
the law defining compensable damages:

V=U(0X+v,

where X is a vector of observed case and state characteristics and v is
a residual reflecting all unobserved factors.

In general, the basic rules of damages for personal injury apply in
medical malpractice cases. Compensable damage has two components:
“economic” loss (wage loss; medical and other out-of-pocket expenses)
and “pain and suffering,” which is a catch-all for all nonpecuniary
damages. Under the collateral source rule, awards are not reduced by
compensation available to the plaintiff from other sources, such as
medical or unemployment insurance. Typically, the award is paid in a

2The log transform is appropriate for estimation if laws and other measured binary
variables, and all unmeasured factors included in the residual, have proportional
rather than additive effects on awards. With our data. majer unmeasured factors are
the plaintiff's probability of winning and litigation costs, both of which plausibly have
roughly proportional effects.



lump sum that includes damages incurred to date (without interest)
and the present discounted value of expected future damages. Since
1975 many states have enacted statutory changes in the basic tort
damage rules for cases of medical malpractice. These changes include
dollar caps on either the total award or some component; admissibility
of evidence of compensation from collateral sources; periodic rather
than lump-sum payment of future compensation; and abolition of the
ad damnum clause (whereby plaintiff requested specific dollar pay-
ments).

Plaintiff’s Probability of Winning (P)

Under the negligence standard, the plaintiff must prove that his
injury was causally linked to negligence—substandard medical care.
This is a threshold problem. Define IW as an index of the propensity
for the court to favor the plaintiff.3 If IW exceeds some threshold
value, arbitrarily set to zero, the defendant is judged negligent and
the plaintiff wins award V. If IW falls short of the threshold, the
plaintiff loses and receives no payment. The propensity to favor the
plaintiff depends on the facts of the case, the quality of the evidence,
and the law defining liability and burden of proof. The propensity
index equation is specified as

IW=0¢X+w+ 7.

Factors available in our data are represented by X, factors observable
by the plaintiff and defendant (assumed the same) are represented by
w. These factors together influence litigant behavior out of court and
are given the notation

W=0X+w.

Other important factors unknown to litigants or determined only at
verdict are represented by the term 7. Litigant expectations are as-
sumed unbiased so that 7 has mean zero. The effect of the “unknowable”
factors is assumed to be uncorrelated with w or any other residual term
in the model. No such restriction need be placed on w.

The distinction between w and 7 is nontrivial. The probability that
the plaintiff will win if the claim goes to verdict is monotonically
related to W = 6'X + w. From the litigants’ point of view, the proba-

3The direction of IW is arbitrary and has no substantive content. Greater IW could
index the propensity for the court to favor the defendant, in which case IW > 0 would
indicate that plaintiff loses and vice versa.



bility is PAW > 0) = P(r > 6'X + w), where X and w are known to
the litigants. The term w appears because the researchers observe
only X. If the variance in 7 is zero, then litigants know with certainty
the outcome in court. If the variance in w is zero, then the researchers
observe everything litigants do. From the view of the researchers, the
probability that the plaintiff will win if the claim goes to verdictis P(IW
> 0) = P(w + 7 > 08'X). The main implication is that w affects the
decision to drop, settle, or litigate, while 7 does not.

Resolution Prior to Verdict: The Decision to Drop,
Settle, or Litigate

Because litigation is costly, both parties have an incentive to settle
prior to adjudication. We assume that the minimum the plaintiff’ will
settle for, the “minimum ask” (A), depends on the expected benefits of
pursuing the claim to verdict (probability and size of potential verdict)
relative to the cost of litigation:

A=vyW+ vV +aX+uy.

The term —a’X reflects the plaintiffs litigation costs,* and u, is a
residual representing plaintiff prediction errors and other unobserved
factors. If the minimum ask is positive (expected benefit exceeds
litigation cost), the plaintiff pursues the claim. If the minimum ask is
negative (A < 0), the claim is dropped without payment.5 The
plaintiff's decision (as well as the defendant’s) depends on the
observable part of the propensity index W rather than directly on the
probability of winning. The two are monotonically positively related.

+Negative because lower litigation costs increase the plaintiff's ask.

5A major difference between this model and similar models is the addition of the
condition for a case to be dropped. Previous models posit that the offer is equal to the
defendant’s expected payoff plus litigation costs. If litigation costs are always positive,
the offer is always positive. This assumption cannot explain why many cases (42 per-
cent in our sample) are dropped with zero payment. In discussing “nuisance” suits,
Posner abandons the normal model and hints at notions of bluff, strategic behavior, and
plaintiff error. He concludes: “One is led to predict . .. that pure nuisance claims are
infrequent, that when made they are usually turned down, and that when turned down
the plaintiff does not pursue the matter in court. This is not to say that there are never
fraudulent claims having a sufficiently large expected value to support a credible threat
to litigate if the defendant refuses to settle; or claims that, while unlikely to prevail, are
not so weak that they would not justify a nongaming claimant in expending some
money on a lawsuit.” Although not stated explicitly, this suggests a prediction that
cases closed with zero payment have low probability of winning but large stakes. We
adopt the simple hypothesis that cases are dropped if the (log) ask becomes nonpositive.
Assuming proportional costs implies that the dollar ask, WYW¥ exp—(a'X + uy)is
never negative, but a dollar ask below one dollar implies a benefit cost ratio below one.

6This approach has both advantages and disadvantages. The overriding advantage
is that it leads to an estimable model. The difference between W and the observable



If the plaintiff decides not to drop the claim, the next issue is
whether the claim can be settled out of court or will be pursued to
verdict. The defendant’s maximum offer is the expected payout if the
claim were to go to verdict plus the litigation costs of doing so. Define
the defendant’s maximum offer equation as

M=vyW+yV +pBX + u,.

Again, the propensity index W is used to indicate the defendant’s as-
sessment of the probability that plaintiff would win at verdict. The
term B'X reflects the defendant’s litigation costs, and the residual, u,,
includes prediction errors and other unmeasured factors.

The minimum ask and maximum offer (shortened here to “ask” and
“offer”) are not the ask and offer actually made in pretrial negotia-
tions. They are unobserved latent values that implicitly define the
potential bargaining range and hence determine the disposition of
claims.” When the plaintiff’s ask exceeds the defendant’s offer (and is
positive), there is no possibility for settlement out of court and the
claim goes to verdict. That is, claims go to verdict if and only if A >
max (0, M).

When the plaintiff’s minimum ask is positive but less than the de-
fendant’s offer, i.e., 0 < A < M, the claim is settled out of court for a
positive payment. The settlement amount lies within the bargaining
range defined by the difference between the offer and the ask. We posit
a very simple settlement relationship in which the plaintiff and defen-
dant “split the difference” between the ask and offer® at some ratio g:

S=1-gA+gM=A+gM-A).

Each claim has a “potential” settlement regardless of its actual dispo-
sition.

PREDICTIONS OF THE MODEL

This model implies that the disposition of all claims, including
those settled out of court, is influenced by the legal standard of pay-

variables would imply heteroscedastic error terms that would be nonlinear in w if the
estimated probability were used.

"The simple trichotomy of three stages of disposition-—drop, settle, or litigate to
verdict—ignores the time dimension of dispute resolution. In fact, settlement may occur
at any point after filing the claim. The ask and offer presumably adapt during negotia-
tions and incorporate the expected payoff in settlement as well as the expected payoff at
verdict. With the data available, identification of such a model empirically is not possi-
ble. We include closure presuil as a control variable in the settlement equations.

#Since A and M are log values, the settiement is a weighted geometric mean of the
dollar ask and offer.



ment equal to damages if and only if negligence occurred. However,
certain systematic departures from this standard are also predicted.
Specifically:

1. Settlements discount the potential verdict by the probability of
a plaintiff verdict.

2. The discrepancy between settlement and potential verdict is
larger (smaller), the larger are plaintiff's (defendant’s) litigation
costs.

3. The probability that a claim is dropped without payment to the
plaintiff depends not only on the probability of proving liability in
court, but also on the size of the potential award (negatively) and
plaintiffs litigation costs (positively).

4. Cases closed at each stage of disposition are not a random sam-
ple of all claims, but are “selected” on the basis of case characteristics
that determine the expected payoff and prediction errors relative to
the cost of litigation. Specifically, the sample of cases going to verdict
will be a small atypical group of cases in which the plaintiff’s overesti-
mate or the defendant’s underestimate of the payoff at verdict is large
relative to the costs of litigation.

5. An interesting variant of this general model is the following
(where y, = v, = v3 = ¥4 = 1, and p identical with In P):®

A=p+V+adX)+ u,
M=p+V+pX + uy,and
S=p+ V +gpX)+ (1 - ga'X) + gu, + (1 - ghuy.

This model yields the following additional predictions:

5a. If expectations are unbiased on average (E(u,) = E(uy) =0
and bargaining power and costs are equal (g = 0.5 and a =
B), then settlement is for the expected court award: in dol-
lar terms, S = PV.

5b. A necessary condition for going to verdict is:
u, — u, > p'(X) — o'(X) - litigate to verdict.

Thus, if prediction errors are proportional to V, whereas costs
are less than proportional, then cases involving large

9Risk neutrality and unbiased expectations are necessary conditions.
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stakes are more likely to be litigated.!'® Similarly, if
prediction errors fall relative to costs as W increases,
claims where the plaintiff's case is strong are less likely to
be litigated.

10Posner (1973) shows that the probability of litigation increases with the stakes,
under the restrictive assumptions that (1) the parties disagree only on the probability of
winning, and (2) the costs of litigation are fixed and do not affect the outcome. Danzon
(1980) shows that prediction 5b holds even allowing that costs are endogenous and
influence the outcome.



III. ECONOMETRIC MODEL:
ESTIMATION AND IDENTIFICATION

This section is concerned with econometric issues. The econometric
model is written in reduced form to display its discrete-continuous
character and to facilitate the discussion of parameter identification
and estimation. Identifying restrictions and estimability of parame-
ters are motivated by considering a multistage instrumental variable
procedure.

The first stages may be represented as a three-level sequential pro-
bit problem with nonindependent levels.! Next, the continuous
regression equation for the observable settlement amount for cases
settled and the observable award amount for cases won by plaintiff at
verdict, as well as the settlement bargaining parameter, are
introduced in such a way as to show that all reduced-form parameters
are estimable given certain zero-order restrictions. Structural
parameters may be recovered with an additional covariance
restriction. The likelihood functions for FIML (full maximum
likelihood) estimates used to obtain the estimates are also presented.

THE ECONOMETRIC MODEL

The model’s structural equations are:

V={(X+v
W=6X+w
IW=W+rr

A=vW+yV+aX+u
M=73W+‘Y4V+B’X+u2.
These equations are assumed identified if V, W, IW, A, and M are

observable. In particular, we will speak of zero-order restrictions on o
and B. The system of equations is obviously triangular. The residual

IThis is the sequential probit model discussed in Amemiya (1981), except that the
levels of decision are not independent. In this case, additional identifying restrictions
are needed.

11



terms v, w, u,, u, are assumed to be multivariate normal with zero
mean and covariance X. We denote o by ;. The residual term 7 is
assumed normal with zero mean and variance o, and is assumed inde-
pendent of all other residual terms.? Since IW determines only a
discrete outcome, some normalization is required for the probit
calculation. We assume o, + o, = 1.

It is expositionally convenient to introduce new notation for re-
duced-form equations:

A = oa*X + ¢
M=B*X+€2
S =aX + ¢

where o = v,0° + v,0' + o
B* = vi8" + v + B
o, = o + g(B* — a¥)
€ = VW + vV +
€ = VsW + YV + U,

€1 + g(€2 - El)

m
@
]

The full model may be written in reduced form in the switching
regression format. There are four mutually exclusive and exhaustive
observable regimes. In two of those regimes there is a continuous
observable dependent variable (log dollar payment to the plaintiff).

Regime 1: Plaintiff drops the claim if and only if

6 = —a*X.

Regime 2: The claim is settled out of court for the amount S = X
+ € ifandonlyif € > —o*X and € — ¢ > —(B* — a®X.
Regime 3: The claim reaches verdict and plaintiff loses if and only
if
€1 > —(X*X

€ — ¢ = —(B* — o)X and

w+ 1< —9'X.

2Throughout, all residual terms are independent of X.
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Regime 4: The claim reaches verdict and plaintiff wins the award
amount V = ['X + v if and only if

¢ > —a*X
€, — ¢ < —(B* — X and
w+ 7> —-0X.

The model clearly satisfies the coherency conditions in Gourieroux,
Laffont, and Monfort (1980), since the underlying system inV, W, A,
and M is triangular and only linear transformations are used.

ESTIMATION AND IDENTIFICATION

Identifying restrictions and parameter estimability are motivated
by the use of a multistage instrumental variable procedure. The se-
quence of stages of estimation is chosen to best reveal the nature of
the model. Other sequences and, indeed, other sets of identifying re-
strictions, are not explored here. We have chosen to first consider only
the discrete information on the disposition of the claim. Certain func-
tions of parameters are estimable from that information alone. Then
the information of the award or settlement amount is introduced to
recover additional parameter values. Regression and covariance
parameters can be recovered subject to certain identifying restric-
tions. The likelihood function for FIML estimation is also reported
and is used to obtain the estimates reported later.® For expositional
convenience, the likelihood function is specified for each claim
conditional on its observed values including stage of disposition. Log
likelihood is the sum of individual claim log likelihood values, but is
not written explicitly in each case.

Three Sequential Choices, Four Regimes

The discrete outcomes clearly occur sequentially. First, plaintiff de-
cides whether or not to pursue the claim. If the claim is dropped, as it
is 42 percent of the time in our data, the story ends there. If the claim
is pursued by plaintiff, then plaintiff and defendant together deter-
mine whether the claim can be settled out of court. If so, a payment is
made and the story ends there. If not, the claim goes to verdict, where

3The Berndt et al. (1974) procedure is used for search. Analytic first derivatives may
be obtained from the authors.
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the court decides whether the defendant is negligent and, if so, the
size of award to the plaintiff. The model is sequential probit. Unlike
the sequential probit model discussed in Amemiya (1981), the residu-
al terms for each stage are not independent.

(1) Claims Dropped or Not: Stage 1

Each claim either is or is not dropped. This information alone al-
lows consistent estimation of the normalized reduced-form regression
coefficients relative to residual standard deviation, i.e., a*/r,,. Given
the assumed normality of u, v, and w, and thus ¢,, a simple probit
model is appropriate. Define

1 iff A = 0, the claim is dropped
—1 otherwise.

The likelihood value for each observation i is then given by
LX) = &[-I(a*oc)X] .

These estimates may be used to construct an instrument, say A*(X) =
(a*/o)X, which can be used at subsequent stages of estimation.

(2) Claims Not Dropped Are Settled or Litigated to Verdict: Stage 2

A claim not dropped is either settled or pursued to verdict. The
model is sequential probit and additional functions of reduced-form
parameters, ie., (B* - a*)o,_, and p,, ., are estimable if a zero-
order restriction is introduced.

The parameters are not identified without at least one restriction.
The stage 1 probit uses a single proportion, conditional on X, to iden-
tify the regression coefficients o*/o-,;. Adding information on whether
claims not dropped were settled or litigated adds only one additional
empirical moment (the three outcome probabilities sum to one), but
introduces two additional functions of parameters. Zero correlation
between ¢, and €, — ¢, is not likely to be acceptable. It is sufficient to
introduce a nontrivial zero-order restrictions of the form

“The symbol o,_,; denotes the standard deviation of the linear combination of
variates €5 — €;. Similar notation is used for the correlation.

5For simplicity, zero-order restrictions will be used. Any linear combination will do.
Since to our knowledge the identification of nonindependent sequential probit models is
a new issue, consider a simple example. With no explanatory variables X, the two
means and correlation are underidentified, since only two independent proportions are
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B* — a* = 0 while o* notequalto0.

There should be at least one variable that is omitted from the differ-
ence M — A but appears in A. Conditional on the X vector appearing

in M - A, independent variation in the instrument A*(X) allows esti-
mation of both additional functions of parameters.

Either two-stage maximum likelihood (2SML) or full maximum
likelihood (FIML) methods may be used, depending on whether the
instrument from stage 1 is used or not. The stage 1 branch corre-
sponding to a claim not dropped, A > 0, is further subdivided into two
branches, those settled out of court and those reaching verdict. Define

1 iff A > max (0,M), claim goes to verdict
12 =
—1if 0 < A = M, claim is settled.

The likelihood function for claims reaching this branch, A > 0, is
given by

Ld; = -1, Izsfxi)
¢[(a*/0-el)xi’ _121((3* - a*)/a'd—el)xil“IZipd.eZ—el] .

It

Given these parameter estimates, it is possible to construct an in-
strument for the normalized difference between the offer and ask. De-
fine

MA*X) = ((B* — a®oy_ o)X .

(3) Plaintiff Wins or Loses at Verdict: Stage 3

Whether or not the plaintiff wins an award at verdict is the third
discrete event in a three-level sequence of discrete events. This addi-

available. The first mean u, is identified from the proportion making the first choice P,
= $(—u,;). Given the rejection of choice one, the proportions making choices two and
three sum to one, leaving a single additional independent proportion to estimate both
Uy and pyg, Py = dluy,ugppl ¢ (uy).

Now introduce two groups A and B, which differ in the mean for the first choice, ujy
and u;p, but not the second choice. Both means for the first choice are estimable from

PXA = q)(—ulA) and PIB = 4’(_‘118) .

Now there are two independent proportions (from four Py,, P3,, Pop, P3p) to identify uy
and p;, at the second choice, from groups A and B. That is,

PBA = Q(ulAvuﬂPIZ)/q)(ulA) and P3B = ¢(U13,ud912)/‘¢’(u15) .
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tional information for claims reaching verdict adds one additional in-
dependent empirical moment (the four outcome probabilities sum to
one) but introduces three additional functions of parameters 6', p; .1
and py. ws.® It 1s sufficient to introduce two nontrivial zero-order
coefficient restrictions of the following type:”

6, = 0 while «*, notequal toO

and 6, =0 while B*, - a*, notequal to 0.

There must be at least one variable omitted from the W equation that
appears in the A equation, and at least one variable omitted from the
W equation that appears in the difference equation. Conditional on
the X vector appearing in W, independent variation in the instru-
ments A¥(X) and MA*(X) allows estimation of all three functions of
parameters.

Either three-stage or FIML may be used, depending on whether the
instruments from stages 1 and 2 are used or not. The stage 2 branch
corresponding to a claim reaching verdict, A > max(0,M), is further
subdivided into two branches. Define

1 iff IW < 0, plaintiff would lose
13 =
—1 iff IW > 0, plaintiff would win

The likelihood function for claims reaching verdict is given by
L(Ili = -1: IZi = 1’ I3IIX1)
= q)[(a*/o-tl)xi, _((B* - a*)/ae2-el)xi1
- I3i9,XiJ - ptl,e?—ely
~13ip(l,w+n IaipeZ—zl,w+f] .

Given these parameter estimates, it is possible to construct an in-
strument for the propensity for the plaintiff to win, say W*(X) = 6'X.

Observing Settlement and Award Amounts

Observing settlement and award amounts, along with some addi-
tional zero-order restrictions, allows identification of structural and

Note that p war = Ow /0 and  po—wer = U2 1 w/Tea 1, SinCE it is as-
sumed that oy, + o, = 1, and that 7 is uncorrelated with the other residuals.
“Clearly, m cannot equal j and m cannot equal n.
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reduced-form regression coefficients and residual covariance parame-
ters, subject to o,., = 1. For convenience, we first introduce the
award amount at verdict and then the settlement amount.

Observation of Award Amount for Claims Won at Verdict. The
equation relating awards to claims characteristics is V = 'X + v
For several reasons, the event of reaching verdict and plaintiff win-
ning an award may not be independent of the “potential” award
amount even conditional on relevant claims characteristics X. First,
the potential award is hypothesized to affect litigant behavior
directly, i.e., y; and vy, may be nonzero. Second, unobserved variables
may introduce nonzero covariation between u,, u,, w, and v. For these
reasons,

EVX, I, = -1, =1L = -1

=X + EMMe; > —a*X, e, — €, < ~(p* — )X, w + 7>08X)
= X + 00,0, 1N X), A(X), M(X)]

The term (),, is the 3 x 3 correlation matrix for (¢;, €, — €, w + 7) for
which an estimate is available from earlier stages, and (1., is the vec-
tor of the correlations between these and v. The conditional expecta-
tion of v is nonzero, and a function of X, when any of the above
parameters are nonzero. Ignoring the sample selectivity will lead to
biased estimates of the parameters. '

The terms \(X) are the expectations of the j-th standardized normal
variate given appropriate truncation in three dimensions. That is,

NX) = E@ZZ, > — (o)X, Z, < —(B* - 0)Xlog- )X, Zy > —0'XQy)

where Z denotes a standardized normal variate. These expectations
are a generalization of the univariate inverse mills ratio method in-
troduced in Heckman (1979) and Lee (1979) and the bivariate version
introduced in Tunali, Behrman, and Wolfe (1980). Given estimates of
the parameters of the sequential probit model it is possible to con-
struct instruments for these conditional expectations.?

Given instruments for \(X), OLS may be used to estimate the fol-
lowing regression equation for the N4 claims receiving an award at
verdict, for which V is observed:

i I S
Vi = g’Xi -+ Cl)\l(Xi) + C’Z}\2(Xi) + C3>\3(Xi) + Nii -

8Simple computational formulas for these expectations are available from the au-
thors.
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The equations (C,, C,, C;) = ¢,0,,Q,, ! represent three equations in
four unknowns since an estimate of Q;, is available. Given an esti-
mate of o,, we may estimate (1, as

Q,, = (C,, Cy, C)Q2y /o, .

The residual m, has zero expectation but is heteroscedastic. An esti-
mate of o,, may be obtained from the sum of squared residuals. The
asymptotic expected value of the squared residual from this equation
is given for each claim by

onll = Q,,0,,-1Q,, — T*90,,-1Q,,] .

Therefore, o,, may be estimated by computing

N4 N4
To = 3 MEN4 + (Cy, Cy, C)(Qy = Y E*9(C,, Cy, Cy)'

i=1 i=1

The £** is the 3 x 3 variance-covariance matrix of the standardized
variates (e;/o,, (€, ~ €)/o,_q, W + 7) conditional on the degree of
truncation in these variates implied by the claim disposition of winning
at verdict. That is,

¥ = EBZ 22, > —(a¥o )X, Zy < —((B* — a)Xloy_o)X, Zy > - 0'X{),)

The elements of £** may be computed based on available parameter
estimates.

Observation of Settlement Amount for Claims Settled Out of
Court. The equation relating the settlement amount to claims char-
acteristics is S = A + g(M — A) and in reduced formis S = o X + ¢,
In reduced form the expected settlement amount, given that settle-
ment occurred (0 < A < M), is given by

E(S‘X, Ii = —1, I2 = _1)

= (a + gB* — aMN'X; + g A X) + gog-ars(X) .

The terms A, and A\, are expectations of standardized normal vari-
ates appropriately truncated in two dimensions. That is,

)\J(X) = E(ijzl > _((X*/O'H)Xy
Zy, > —((B* — 0)X/Tg-a)X{s),
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where Z denotes a standardized normal variate. The term {1, is the 2
x 2 correlation matrix for (e,, €, — €,), for which an estimate is avail-
able from earlier stages.

Given instruments for A,(X) and A4(X), OLS may be used to estimate
the following regression equation for the N, claims settled out of
court, for which S is observed:

o~ T
Si = C,4Xi + C5K4(X) + CG)\5(X) + Mai -

The residual 7, has zero expectation. The coefficient C; estimates o,
the coefficient C, estimates go,_.,, and the vector of coefficients C,
estimates (a* + g(B* — a*)). The estimate of o, implies an estimate
for o* from a*/o,,, which in turn implies an estimate of g(B* — o¥)
from C,.

At this point it is necessary to introduce at least one additional
restriction to fully unravel the remaining parameters. The three func-
tions of parameters go,_q, (B* — a¥)/oe_q, and gB* — a*) must be
solved. A known value of g is one alternative. If g is to be estimated,
a sufficient zero-order restriction is one of the form

B*, = 0 while o* not equal to 0 for some k.

Since an estimate of o* is available, this restriction implies an esti-
mate of g from g(B*, — o*,) = ga*,, which in turn implies an estimate
for o,,_.,, from go.,_., and an estimate for all (B* — a*). In addition,
the estimates o,,, Tup_a, Oy, and o,., = 1 imply estimates of the
covariances between (e;, €, — €,, w, v) from the corresponding correla-
tions.

Obtaining Structural from Reduced-Form Parameters
and Summary of Identifying Restrictions

To this point we have shown zero-order conditions under which re-
duced-form parameters are estimable. As it stands, certain structural
covariance parameters are underidentified. The problem arises from
the distinction between the “knowable” part of the propensity of
plaintiff to win at verdict, which affects litigant behavior (W), and the
“unknowable” part () which does not.

Before addressing this issue, let us review the restrictions intro-
duced so far. First, the structural equations are assumed identified if
A, M, W, W* and V were observed. For simplicity, only zero-order
restrictions are considered. Since the system is block triangular, this
implies restrictions of the form
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o, = while 8, not equal to 0,

0

0 while { not equal to 0, r not equal to g,
B, = 0 while 6, not equal to 0, and

0

while [, not equal to 0, p not equal to t .

Estimability of the reduced-form coefficients from the combination of
qualitative and continuous observable outcomes relies on additional
restrictions. The nonindependent sequential probit nature of the dis-
crete disposition information requires zero-order restrictions of the
form

B* — a*, = 0 while o* not equal to 0
0 while «*, not equal to 0

8, =
6, = 0 while pB*, — a*, notequalto0.

Identification of the settlement bargaining parameter g requires a
zero-order restriction of the form

B* = 0 while «o* notequaltoO.

Given these restrictions, reduced-form coefficients and covariance
terms are estimable. For the four reduced-form equations for A, M, W,
and V there are nine covariance terms instead of ten because of the
normalization o, + o, = 1 (7 is uncorrelated with ul, u2, w, and v).
There are eleven structural covariance parameters, however, because
of the distinction between o, and o, and only the one restriction (the
sum equals one). Since v,, v,, Vs, and v, are estimable, the structural
covariance terms o, 0y, Oy, and o,,, are estimable from reduced-
form parameters.

Remaining parameters are underidentified because the remaining
equations relating structural and reduced-form covariance terms in-
volve o, and we know only that o, + o, = 1. One identifying
restriction would be o, = 0. This implies that the researchers ob-
serve all variables relevant to the litigant’s assessment of the proba-
bility that plaintiff would win. This is unlikely to be acceptable. An
attractive alternative is to assume that the covariance between unob-
served elements of W and unobserved elements of A is the same as the
covariance with unobserved elements of M, i.e., 0, ,, = 0y, Alterna-
tively, one may assume o, = 0 and/or o, = 0.°

The restrictions oy, = 0, oyp, = 0, and o, = 0 will not do.
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LIKELIHOOD FUNCTION FOR FIML ESTIMATION

We use the convention of defining the likelihood function for each
potential claim disposition and set of observables, i.e., branch of the
likelihood function.

Regime 1: Plaintiff drops the claim
Ld, = 1X) = &(—o*Xlo,).

Regime 2: Claim is settled out of court for amount S

S-a*X

f (0aTq-a) td(eloy,
—aX

(S — aX — €l)goy_q)del

LS, L = -1, L = -1X)

= (S - o X)o)Ql — Q2)o,
where Q1 = ®[((S = a*X)/oy — paulS — ao1l = phie)"?]
and Q2 = ®[((—a*X)/o, — pau(S — o1 — p? )]
Regime 3: Plaintiff loses claim at verdict

L(Ili = -1, I2i =1, Ia; = 1|X,)
®(a*/o )X, (B* — a¥ow_-)X, — 0'X|=Pae-as

- pd,w+n pe2—e1,w+-r] .

Regime 4: Plaintiff wins amount V at verdict

L(V, I“ = —1, I2i = 1, I3i = - 1}Xl)
ES —(B* - a®)X ©
= f f f (o.vo'sla-d—el)—l
~-a*X - -4'X
&V - X)o,, ello,, (2 — e og-_q, (W + 7AW + 7)d(€2 — €l) del

= Uvd)((v - CIX)/O.V)(I’[ —ud}vy ueZ—il,vv —uw+11v]

- pel,e‘Z—sl'v: pel,w+a1vy - pe2—¢1,w+11v]
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where Uy = (—a*Xioy — pa(V = {'Xio )1 - p2y )12
u(2—(1[\’ = (—.(ﬁ* - a*)X/GeZ—(l - pe?—el,v(v - CIX/O-\))/(]' - p%?,-el.v)yg

uw+71v = (-6'X — pw+7,v(V - L:./X/U»))/(l - p%""”"’)llz

and Q0 aw = D VAQ, - Q0,)D 12
D = diag[(1 — p2,), (1 = pe-a.) (1 — p2)].

The likelihood function for claims in Regime 2 deserves further ex-
planation. Figure 2 depicts the situation. Figure 2a corresponds to the
first integral (transformed to €1 and €2) form of the likelihood func-
tion. Settlement out of court occurs if and only if 0 < A < M, which
corresponds to the wedge-shaped area above A = M in the positive
quadrant. A particular potential settlement amount corresponds to
points on the line S = (1 — g)A + gM. However, only those points on
the line within the settlement wedge correspond to observed settle-
ment amounts. It is computationally more convenient to transform

M _ S
Settle: 0<A<M Settle: 0<A<S

S={1-g)A+gM

2a 2b

Fig. 2—Dispositions and potential settlements
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the integral from (el, €2) to (el, el + g(e2 — €1)). The second form of
the likelihood function uses these new variates and corresponds to
Fig. 2b (in terms of A and S). The computationally convenient form is
to factor out the marginal density of (el + g(e2 — €l)) and evaluate
the integral of the conditional distribution, which is a readily avail-
able two-limit probit calculation.



IV. DATA AND PARAMETER
ESTIMATES

This section describes the data on which our parameter estimates
are based, presents the parameter estimates based on the full infor-
mation maximum procedure, and discusses the zero-order identifying
restrictions and other empirical restrictions.

DATA

The data are drawn from two surveys of insurance company claim
files closed in 1974 and 1976, both of them broadly representative but
not strictly randomized samples of claims against physicians and
hospitals.! The surveys report information on the injury (a severity
index, the insurance company’s estimate of economic loss), the
plaintiff (age, sex, income, employment status), the defendant(s)
(physician or hospital), and the outcome of the claim (stage of
disposition and amount of payment, if any).2

Information on the evidence of negligence is unfortunately sparse
and not uniform in the two surveys. The 1974 survey reports specific
allegations by the plaintiff—res ipsa loguitur, misdiagnosis, lack of
informed consent.? The 1976 survey reports extensive information on
the nature of the injury. We define broad categories of injuries that
are likely to influence the ease of proving negligence: (1) an obvious
error, such as treatment of the wrong part of the body; (2) an injury
induced by treatment; (3) lack of preventive care. Type 1 cases are
categorized with 1974 res ipsa cases. Binary variables indicate if any

'The 1974 survey instrument and data are described in AIA (1976), and those for
1976 in Westat (1979).

ZResponse rates tend to be low on items not routinely collected by insurers, such as
plaintiff's income. Income was dropped from the analysis after preliminary estimates
showed no significant effects. Claims were excluded from the analysis if data on key
variables were missing or inconsistent. Claims involving severe injuries or payment to
the plaintiff are more likely to have good data and hence are overrepresented in the
analysis samples.

3In the case of an injury that would not normally occur in the absence of negligence,
the plaintiff may invoke the doctrine of res ipsa loquitur—"the thing speaks for itself.”
This alleges prima facie evidence of negligence and shifts the burden of proof from the
plaintiff to the defendant. It has also been invoked in situations where the plaintiff was
not in a position to recognize that he was being injured or by whom because, for exam-
ple, he was under anesthesia. Res ipsa was invoked in only 4% of cases in the 1976
sample, but in 20% of those in the 1974 sample.

24
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one of these (not mutually exclusive) injury categories was mentioned
at least once in the files relating to the incident.

The litigants’ expected costs of going to court are also not reported,
and therefore must be represented by proxy variables, which are dis-
cussed below.

Data from other sources on characteristics of the legal environment
of the state in which a claim occurred were merged with the basic
claim files. Table 1 gives definitions, sources and means by stage of
disposition for all variables.

Some additional statistics are reported in Table 2 to illustrate the
skewed distribution of dollar payments. Of claims closed pre-verdict,
54% received a positive payment, while 28% of claims litigated to
verdict received a positive payment. Claims settled with positive pay-
ment account for 87.5% of dollars paid, with the remaining 12.5% paid
at verdict. Pre-verdict payments, then, clearly outweigh payments at
verdict in number and total amount, but the average award at verdict
is much larger: $102,174 versus $26,174 for claims settled out of
court.

PARAMETER ESTIMATES

Tables 3 and 4 present estimates of the model parameters. These
estimates are subject to several restrictions, some of them to achieve
identification as discussed in Sec. III, others necessitated by a compu-
tational difficulty.

The computational problem is that a computer routine is not yet
available to compute the trivariate cumulative normal probabilities
accurately and at reasonable cost. The fraction of claims for which the
plaintiff goes to verdict and wins is 0.0185 (108 of 5832). Estimated
probabilities range from 0.0007 to 0.0640. With probabilities this
small, the trivariate routine must be very accurate; but routines of
such accuracy are prohibitively expensive for use with iterative max-
imum likelihood methods. The only feasible option, chosen here, is to
restrict parameter values so that the trivariate probability is the
product of bivariate and univariate probabilities. We assume that v
and w are uncorrelated with u, and u,, and that vy, and y; are zero.
Essentially, the residuals from the litigant behavior equations are
uncorrelated with the residuals from the verdict and propensity to
win equations, and the propensity to win does not directly affect the
ask and offer. These assumptions, especially the latter, are not very



26

4417 X HIVAA ¢ygg g  TL69'%  BSLZ'Y  6669°€C  WSET'Y 4417 X Hivad
1T X AITTIGESIP TBI01 JUDUBMIAG pegctg  OGTY'T  OE6E'T  £Z66° 9eLT 1 3417 X Sld
34T x A3711qesyp Teraled Juauellag zyce o1 9£90°8  18T9°L  %9LS°%  0S6E9 41T X add
Arnfuy jo auyy 18 98® - O/ ypgggrer SHI0°8T 2696°67 2L9T°67 TULS 67 3417
2STAIBYIO O = 100T$> SSOT JT T = yycy- 681" 8602° €568 " 758" (001$>) sS071Q
(1330 pue ‘adem ‘Tedjpaw :SSOT DTWOUOIA) uy 66€9° L 1082°¢ 868%°9  08LS°% €OEL"S 807 sso01
PSJmI3YI0 ( =
$(9¢61) 10113 JUBWIEAI] SNOJAGO 10
‘(ve61) pasarre unibor vedr s 3T T = 4orl- 6601°  €560° 2o° 0990° vsdism
ASTMIIYI0 () = ‘sIinsea aay:uaaaad szo»kzm>m—mm
3o ey o3 anp sem Kanfup 31 ¥ = ¢gQ° 96%0" $060° L080" 0€80° NOV1
BSTAIBYI0 Q = pLNIHIVIEL
fjuawleaz) Aq padnpuy sem Aanfuy J1 [ = 897" 697" £L6T" [+ %A 8vET” A4 dI0NANI
(siuepuajap jo iaqunu) uy /gg¢" 069€ " soLe” 697" 9z7¢” 801 SINVANZIAA
/S TMIIYIO () =
tyesp uy paarnsal Anfuy ¥ [ = ggog- TE9T” LEYT” 99ET” SYvT” HIVIQ
3SJMI3YI0 O = ALTTIgVSIA
t£3TT11qRS TP TRI03 VI0L
Jusuewrad ses Lanfuy 31 1 = 9760° 8€90° 88%0° 12€0° ey0° LNINVINA
BSFMIYIO = ALI118VSIA
tAIfyyqesyp reyated IVIIAVd
jusuenlad sem AINfUF 43 T = rygec rerec 0Tt 99T 04T RERLLLED
ISIMIBII0 ( =
tRIUIOITTE) WoAJ WIBYD JI T = 4661 110 897" veLT” Lz VINYOATTVD
uoy3dyadsa 801 I87=N  0S6Z=N  Z6%i= TE8S=N arqetaep
UIM 3607 3711398 doag a1 dueg
L UF
127p1ap VIpiea-a1y

(sesayjuared ur sI10013 plEpUBIS)
SNVHJA] ANV NOILLJI¥OSA(] ITdVIIV A

T 21984,



27

“(yL61) vr1 1Adanog
*(9£61) WSHON “(LL61) DIVN ‘(LL6T) VWY :3d1n05 -9/61 &tnr
pue ¢/6T Krenuer uaamiaq mel Suyssed saieas mun:aucaa
“Afuo swte[d 971 9} :305_6

8STAI3YI0 @ =

fjuepusjap uetoysAyd auo 3sear 1' J1 T = 9S08° S69L° L€89" 1899 S€89° NVIOISAHd
357M1ayl0 ( = f1Ins yeday
Bujryy 01 i07ad pasord Wye[d 31 I = 0 [V 24T $059° 8077 " LINST¥d
(9L61 UT 2IBIS ul PISOYd swWre[d 1aqunu) uy QOFETL°9  86SET9 %L68°9 wL0S'9 TT89°9 AONANDIY
WIVID
(?1e3s uy Aerap SAV1aa
31000 j0 syluow jo i1aqunu a3exdaB) Uy €OT6°C 2908°C  LTLL'T  OY0B'T  TO6LTT 14109
(uyero Buyriy pue Lanful usamiaq syauow) uy FLyI°z  I98€°T  OYE0°T  9678°T  8S96°T ONILMOdTd
NI OV1
9L6T * WIN33d 68ET" LS60° 80T1Z" €oee” €21T" 9L X WITAAL
JISFMIAYI0 () =
tawy 3jusduyiuod Bupapuyl mBT JT T = 9T9€° oLz ot9y* 089¢" 8LOY " LLIRIT 334
asymiaylo ( =
¢3373uTerd pajuasaidar Kau10313® JT T = T86€° 6LSY " 868v"° ety 6ESY " HAANIOLLY
9,61 X 32inos [BI3IBITOD (QE1Z° 8UYT” zose” 8vsT” 41T 9. X ¥10D
asymIay30 ( = 430UN0s
{payjypow ayni 93inos [B1DIBYYOD JT T = L9T%° $692° 8g8n° 00L€ " 9y ” TYHILVTTO00
9L61 X Q1T 00ST” 11N 9EEYy " [334% LS9%” 9L X aIt

asymiay3o @ = ‘jusuemiad sy Aanf{uy pue
sjuamded dyporiad saymiad mey JT T = QQ¥Ad
BSTAINI0 ( =
t£18a0221 SITWIT MEY JT T = HITOAA
aSIMIdYI0 ( =
fumas: Tr S21BUTWITD MET JT T = QV
ad¥dad + WITI3Y + a4V 1928° [x44 8970°T %288 " STS6° a1l

yL6T U} PISOTI WIBD IT Q =
f(Arnr-Aaenuer) 9761 UF PASOT WIBYd T T = 1g6C” (8L9° c155” (8L§° 89¢¢" 9L61



28

Table 2

SELECTED STATISTICS ON DOLLAR PAYMENTS

Disposition of Claim

Dropped Taken
Payment Amount ($) or Settled to Verdict

0 2492 282
1-10,000 1875 24
10,000-50,000 725 32
Over 50,000 350 52
Total 5442 390
Share of payment dollars 87.5% 12.5%

Average payment

(for positive payments)
Log 8.7 10.5
Dollars $26,176 $102,174

attractive and may introduce substantial bias into our estimates.* We
have tried to point out potential effects of these restrictions in
subsequent sections. We believe that even these restrictive estimates
are a substantial improvement over prior estimates (based on OLS
and simple logit). A partial test lies in the plausibility of our
estimates.

The last two columns of Table 3 deserve some comment. As dis-
cussed in Sec. III, it is computationally convenient to estimate nor-
malized probit coefficients corresponding to A and (M — A) (W is
already normalized) and the standard deviations and a monotonic
transformation of correlations. Constraints among parameters are
then formulated accordingly. This procedure minimizes the required
movement of parameters during the iterative search process. We use
the transformation p = 2tan-}(ROD)/m to keep the correlation within
the range (~1,1) during the search process. ROD is then the directly
estimated parameter. Conveniently, p = 0 when ROD = 0.

4Another potentially restrictive assumption made here is the joint log-normality of
the residuals. If false, this assumption may lead to systematic bias. For a discussion of
this issue in simpler models, see Goldberger (1980), Lee (1981), and Lillard, Smith, and
Welch (1981). The solution to this problem is outside the scope of this report.
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PARAMETER ESTIMATES

Equation
W v A M-A
Variable ) a/ogy (B-a)/0 5 ¢
CONSTANT .9948  4.6026 -1.5942 2.2913
.1584) (.4409)  (.2168)  (.1123)
CALIFORNIA .1865  -.2044
.1984  (.1550
PERMANENT PARTIAL DISABILITY .3447 L4650
.1789) (.1440)
PERMANENT TOTAL DISABILITY .3250 .6042
.3105)  (.2417)
DEATH L6440 .6821
.2128)  (.1799)
DEFENDANTS (log) L4477 .0007
.1418) (.0116)
INDUCED BY TREATMENT .3565
.2541)
LACK OF PREVENTION .0958
.5015)
RESIPSA .0478
.2363)
LOSS (log) L4406
(.0505)
LOSS (<$100) 2.0481
(.2866)
LIFE -.0062
(.0025)
PPD x LIFE .0191
(.0044)
PTD x LIFE -0293

.0068)
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Table 3—continued

Equation
1 \Y A M-A
Vari -
ariable z OL/OEl (8 OL)/Ez_El
DEATH X LIFE .0129
(.0046)
1976 .6401 6233 -.3632 .3557
(.2524) (.2720) (.0927) (.0707)
LID .0098
(.0807)
LLID X 1976 -.3547
(.0959)
COLLATERAL SOURCE (COLR) .3969
(.1696)
COLR X 1976 -.1654
(.1886)
ATTORNEY L4155
(.0632)
FEE LIMIT L1545
(.0580)
FEE LIMIT X 1§76 -.1502
(.0772)
LAG IN REPORTING .0070
(.0136)
COURT DELAY (log) -.0321
(.0157)
CLAIM FREQUENCY (log) -.0131
(.0079)
PRESUIT -.2621
(.0147)
PHYSICIAN .0716
(.0132)
POTENTIAL AWARD (V) 1.1449 ~.4357
(.1222) (.0666)

NOTE: Standard errors in parentheses.
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Table 4

COVARIANCE PARAMETER ESTIMATES

Estimate
Parameter (Std dev) |t|
o . 1/2 1.3697 10.8
v = Vv (.1264)
o - g 1/2 4.4141 27.6
ul ulul (.1612)
5 -5 1/2 %.22%2) 6.4
U2 U2U2 .
-.6010 1.4
ROD (.4149)
NOTE: A ROD is defined such that
P = 2 tan T(ROD)/T .
U1'2

This procedure maintains 0 < p <1
during the search procedure.

Blank entries in Table 3 correspond to zero-order coefficient restric-
tion. These restrictions are sufficient to identify the model (even in
the absence of the computational problem). A number of variables
affect the award (V) and win-propensity (W) equations, but do not
directly affect A and M.

One set of restrictions is not obvious from Table 3. The variables
Court Delay, Claim Frequency, and Presuit are restricted to have
equal coefficients in the A and M equations (a = B while a not equal
to 0), and thus have zero coefficients in column (4). The variables
Attorney, Fee Limit, Fee Limit X 1976, and Lag in Reporting affect A
only so that 8 = 0 while a not equal to 0 (and corresponding values
are used in computation but are simply omitted from column (4)).
Again it is evident which variables affect A and M — A) but not W.

QUASI-ANALYSIS-OF-VARIANCE

Before we discuss the parameter estimates in detail, consider the
explanatory power of the measured variables in determining the la-
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tent endogenous variables V, S, A, M, and IW. While variables such as
V and S are observed only for subsets of claims, we use full sample
variances. For example, while V is observed directly for only 1.85% of
claims, there is information about its potential value for all disposi-
tions through its endogenous effect. Variation “due to X” is computed
as {'S,,l and total variation is {'S,,{ + o,.. Other computations are
similar.

This quasi-analysis-of-variance is reported in Table 5. The explana-
tory power of observed characteristics is fairly high for V (43%), S
(52%), and M (37%). Explanatory power is much lower (16%) in A, due
to both larger explained and residual variance. The large variance of
A relative to M suggests but cannot prove that plaintiffs are less pre-
dictable than defendants. Contributing to the large variance of A is
its role in the behavioral model, together with the empirical facts.
Recall that 42.7% of claims are dropped. For these claims, by assump-
tion, the ask is negative. Only 6.7% of claims are litigated to verdict.
For these claims, by assumption, the ask exceeds the offer. Conse-
quently, the assumptions that constrain the estimates force A to ex-
hibit large variance and a low mean.5 Explanatory power of observed
characteristics is also low in the IW equation (17%), partly because
relevant data are lacking and because IW parameters are implicitly

Table 5

REDUCED-FORM QUASI-ANALYSIS-OF-VARIANCE

Source v Iw S A M

Due to X 1.56 .21 2.04 4,05 1.83
Residual 2.08 1.00 1.85 20.83 3.12
Total 3.64 1.21 3.89 24.88 4.95

ng2n 43 .17 .52 .16 .37

5These perhaps implausible results for A may cast doubt on the assumption that a
negative ask is a necessary and sufficient condition for a case to be dropped. However,
any alternative assumption that involves the offer (e.g., that a case is dropped if the
potential settlement is nonpositive) would result in implausibly low predicted values of
the offer. Another possible explanation of the poor performance of the ask equation is
that our assumption of log normality is incorrect. Lillard, Smith, and Welch (1981)
show the importance of distributional assumptions in the context of estimating un-
reported census incomes.
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estimated from the small subsample of cases actually going to verdict.
Therefore, low explanatory power in IW relative to V suggests but
cannot prove that courts are less predictable on the issue of liability
than they are on damages.

The correlation between reduced-form predicted values of the ask A
and the offer M due solely to measured variables, A(X) and M(X), is a
very high +.94. The correlation in reduced-form residuals is near
zero, ~.07. The negative correlation in structural residuals, —.49, is
offset by the positive effect of v on each through v,0,, and y;o...

Another potentially interesting set of statistics is the full sample
means (geometric for log values) and the range of predicted values.
These are presented in Table 6. The range of predicted values is quite
large. The predicted probability that a claim will be dropped ranges
from 0.048 to 0.799, with the mean of 0.421. The predicted probability

Table 6

FuLL SaMPLE MEAN AND RANGE OF RELEVANT PREDICTED VALUES

Mean Low High
Item Value Value Value
Probability of drop, L4211 .048  .799
®(—ﬁ(x)/o€1) 421 .048 .799
Probability of settle, .523 .185 . 865
ok A o
B /o, (MG - A0, 1)
Potential settlement amount
Log 7.85 5.08 13.37
$ exp(S(x) + 0. /2) $18,112 $405  $1.609,496
Probability go to verdict .056 .010 .137
Probability go to verdict and win .013 .0007 .064
Potential award amount
Log 8.25 6.16 13.59

Sexp (V) + 0 /2) $27,415 $1334 $2,262,321
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of settlement out of court ranges from 0.185 to 0.865, while the poten-
tial settlement dollar amount (full sample variance corrected) ranges
from $405 to $1,609,496 with a mean of $18,122. The predicted proba-
bility of going to verdict and winning ranges from 0.0007 to 0.064,
while the potential award dollar amount (full sample variance cor-
rected) ranges from $1,334 to $2,262,321 with a mean of $27,415.



V. STRUCTURAL PARAMETERS AND
THEIR INTERPRETATION

This section discusses the interpretation of estimated structural
parameters, presented in Table 7. We begin with the structural equa-
tion for the potential award at verdict and proceed to the plaintiff’s
probability of winning, the plaintiff's minimum-ask equation, defen-
dant’s maximume-offer equation, and potential settlement equation.
We assess the effects of characteristics of the claim, the plaintiff, the
defendant, and certain aspects of the legal environment in which
claims are litigated.

POTENTIAL AWARD AT VERDICT (V)

The evidence is strong that courts are influenced by the basic law of
compensable damages and recent modifications.

Compensable Damages

The law of compensable damages provides for compensation of eco-
nomic loss and pain and suffering. We have data only on the insurer’s
estimate of economic loss. If courts awarded a uniform markup over
economic loss for pain and suffering, the elasticity of V with respect to
loss would be unity. In fact, the estimated elasticity of V with respect
to loss is 0.44. Unfortunately, this coefficient is biased toward zero by
measurement error in loss.! Therefore, this result cannot be used to
infer that the markup for pain and suffering is a decreasing
proportion of loss, or to support or refute the common conclusion that
the tort system tends to overcompensate small cases and
undercompensate large cases.?

Table 8 shows how severity of injury affects the outcome. The poten-
tial verdict for cases of permanent total disability is more than twice
as large as for cases of death. This is consistent with the law of com-

IThe error in loss is of two types: (1) missing or erroneous data, which are imperfect-
ly controlled for by including the dummy variable, DLOSS; (2) the loss reported in
insurance company files, which is usually not discounted and therefore overestimates
the present discounted value used by the courts. Using bivariate regressions, Danzon
(1980) shows that the hypothesis cannot be rejected, that the apparent regressivity is
due solely to error in reported loss.

2For example, see AIA (1974).

35
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Table 7

PARAMETER ESTIMATES OF STRUCTURAL MODEL

Equation
Verdict Win Ask Offer Settlement
) (W) (&) M) (8)
Variable z ) a B gh+(1-g)a
CONSTANT 4.603 -.995 -7.28 3.93 2.45
CALIFORNIA -.204 .187
PERMANENT PARTIAL DISABILITY . 465 .345
PERMANENT TOTAL DISABILITY .604 .325
DEATH .682 .644
DEFENDANTS (loge) 448 L44 .38
INDUCED BY TREATMENT .357
LACK OF PREVENTION -.096
RESIPSA -.048
LOSS (loge) .441
DLOSS (<$100) 2.048
LIFE -.006
PPD x LIFE .019
PTD x LIFE .029
DEATH x LIFE .013
1976 .623  -.640 -1.66 .08 -.15
LID .010
LID x 76 -.355
COLLATERAL SOURCE . 397
COLR x 76 -.165
ATTORNEY 1.90 .25
FEE LIMIT .71 .09
FEELIM x 76 -.69 -.09
LAG IN REPORTING .03 .004
COURT DELAY -.15 -.15 -.15
CLAIM FREQUENCY -.06 -.06 -.06
PRESUIT -1.20 -1.20 -1.20
PHYSICIAN .35 .30
POTENTIAL VERDICT (V) 1.14 .70 .77




Table 8

EFFECT OF SEVERITY OF INJURY

Severity of Injury

Permanent Permanent

Effect on Outcome Temporary Partial Total Death
Probability of drop, A<0 .500 .317 .248 .317
Probability of settle, 0<A<M .451 617 677 .619

Settlement, S(X), log $ 7.13 8.75 9.53 8.85
Probability go to verdict, A>M .049 .066 .075 .064

Probability win, W>0 .143 .261 .285 .368

Award, V(X), log $ 7.53 9.13 10.03 9.23

pensable damages, which provides no compensation for a decedent’s
pain and suffering and for medical and living expenses had he lived.
Table 8 clearly shows that potential verdict affects size of settlement
and stage of disposition. We return to this later.

For permanent injuries, V increases roughly 2 percent per year of
additional life expectancy of the plaintiff. Estimates using a quadratic
rather than a linear function of life expectancy show that awards for
permanent injuries are greatest for very young plaintiffs, whereas for
temporary injuries awards peak in the late thirties or forties, which is
roughly consistent with age-earning profiles.3

Tort Reforms

We include two indicators of tort reforms: modification of the collat-
eral source rule to admit evidence of collateral compensation; and
LID, which indicates passage of a law to limit awards, institute peri-

3Danzon (1980). The interactions between the severity indicators and life expec-
tancy were introduced to control for potential discounting bias. If reported loss is undis-
counted but awards reflect a discounted present value, the coefficient of the
undiscounted loss variable would be downward biased. The coefficients of the interac-
tion variables should be negative, and their introduction should raise the coefficient of
loss. In fact, the interaction coefficients are positive and the coefficient of loss is essen-
tially unaffected. We interpret this as further evidence of reporting error in loss, due to
factors other than discounting.



odic payments, or limit the plaintiff's ad damnum.* To distinguish the
net impact of these statutes from the fact that they were more likely
to be enacted in states where awards were relatively high in 1974, we
include an indicator for states in which a law was ever passed (for
example, LID) and an interaction between the indicator and the 1976
dummy (LID x 76). The coefficient of a law variable alone indicates
the difference in 1974 between states that did and states that did not
subsequently pass the law. The sum of this coefficient and the
coefficient of the interaction measures this differential in 1976. Thus
the coefficient of the interaction measures the net effect of changing
the law.

The estimates imply that in states that subsequently modified the
collateral source rule, awards were 49 percent (e-3%7 — 1) higher in
1974, confirming that tort reform was a response to the “crisis.”
Modification of the collateral source rule reduced this differential by
15% (e-165 — 1) by 1976 but the significance level is low. Measures to
reduce awards by limiting the plaintiffs ad damnum, limiting the
award, or instituting periodic payments (LID) are estimated to have
reduced awards by 30 percent (e-3% — 1).5 The feedback of laws
limiting awards on the outcome at earlier stages of disposition is
discussed later.

State and Year Effects

We include a dummy variable for California, because of the allega-
tion that California courts are atypically pro-plaintiff and one-third of
the claims in our sample occur in California. We find no California
effect, but this simply implies that California is no different from the
frequency-weighted mean for other states. The few litigious states
that dominate this mean may be no different from California, al-
though the majority of states may differ.

The estimates imply that, compared with 1974, verdicts were 86%
(e®2 — 1) higher in 1976 in states that passed no laws to constrain

3LID measures the average effect of these three laws. By July 1976, 6 states limited
recoveries, 5 allowed periodic payments, and 16 limited the ad damnum. Since the
number of states passing a law is the number of degrees of freedom available to esti-
mate its effects, accurate estimation of the effects of each law separately is not possible.
The indicator for a law permitting periodic payment is included {by interaction) only for
claims involving permanent injury, since temporary injuries should not be affected.

5Periodic payments will reduce awards if the insurer can establish a trust fund
yielding a higher rate of discount than a jury would have used to discount future pay-
ments to a present value. The Los Angeles Times, February 5, 1981, reports a growth of
firms specializing in establishing structured settlements, and cites statements by attor-
neys that by using structured settlements they are able to settle for less than if the
defendant were required to pay a lump sum.
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awards, and 30 percent (e 36 — 1) higher in states that did pass
such laws. It is beyond the scope of this study to explain this trend in
malpractice awards in excess of that predicted by changes in the rate
of inflation.t These estimates are consistent with evidence that tort
recoveries for other liability lines outpaced the general rate of
inflation during the early seventies.” However, we caution that our
estimates of trends may be affected by the nonreporting of certain
other variables in one of the two years.® Bias in the estimate of
year-effects could bias the estimates of effects of tort reforms, which
are essentially year-effects in states that changed a law.

PLAINTIFF’S PROBABILITY OF WINNING (W)

The estimates of the determinants of the plaintiff's probability of
winning are severely limited by lack of data. Because technical dif-
ficulties force us to (implicitly) estimate W from cases going to verdict
only, the estimates are conditional estimates for cases actually going
to verdict but may be biased estimates of population parameters.

Evidence of Negligence

The estimates imply that the plaintiff's probability of winning is
higher in cases of severe injury, particularly death. This does not
necessarily imply that courts relax the negligence standard in favor of
no-fault compensation in cases of severe injuries, as is commonly al-
leged. Obviously, the more severe the injury, the easier it is to show
damages. Further, if good care is less likely to result in severe injury
than bad care, then it is a reasonable inference that the more severe
the injury, the higher the probability that negligence instead of bad
luck was involved.

Recall that the 1974 data indicate allegations made by the plaintiff,
whereas the 1976 data give information on the injury. Although these
estimates based on pooled 1974 and 1976 data show no significant
effect of type of injury or allegation, these coefficients are biased
toward zero because of nonuniformity of the data, which effectively

6Between 1974 and 1976, the Consumer Price Index increased 15.4% and the medi-
cal care component increased 22.7%; the overall rate of inflation fell from 11.0 percent
to 5.8%; and the yield on 3-year bonds fell from 7.9% to 5.3%.

"Trends in claim frequency and severity are analyzed in Danzon (1982).

8Of the variables with data for one year only, attorney representation is the most
significant. Although it is included only in the ask, it could affect coefficients in other
equations because all equations are estimated simultaneously.
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introduces measurement error. Estimates in Danzon (1980) show that
cases alleging res ipsa typically settle and have a 50% higher proba-
bility of payment to the plaintiff. Cases involving obvious treatment
error show similar effects. Cases alleging lack of informed consent or
misdiagnosis have, respectively, a 34% and 21% lower probability of
winning at verdict. Cases of injury induced by treatment are more
likely to win in settlement, suggesting a higher probability of win-
ning in court. Thus there is some evidence that the malpractice sys-
tem tends to penalize obvious errors disproportionately.

Number of Defendants

The estimated elasticity of W with respect to number of defendants
is 0.46. The mean predicted probability of winning is almost twice as
high in cases involving multiple defendants (0.30) as in single-defen-
dant cases (0.16). These estimates are almost certainly too low, be-
cause they apply only to cases tried to verdict, but the relative
magnitude is interesting. It tends to confirm the hypothesis that the
incentive facing multiple defendants to shift liability to each other
effectively aids the plaintiff.?

WHY CASES ARE DROPPED (THE PLAINTIFF’S
MINIMUM ASK (A))

By assumption, a claim is dropped if the ask becomes negative,
which depends on the plaintiff's expected litigation costs relative to
his expected payoff. Although the coefficient of determination is low
(R2 = 0.16), the observed characteristics are statistically significant
with expected signs, and have some explanatory power. The mean
predicted probability of being dropped is 0.45 for cases actually
dropped, compared with 0.37 for cases receiving some payment.

Potential Verdict (V)

The elasticity of A with respect to V is 1.12. Thus cases with small
stakes are more likely to be dropped. For example, for minor injuries
the probability of being dropped is 0.5, compared with 0.25 for perma-

9The effect of multiple defendants is expected to be less under a rule of pro rata
contribution, since the payoff to shifting blame falls to zero for all defendants expecting
to be found negligent. Danzon (1980) finds no significant difference in awards in states
adopting comparative negligence, a proxy for contribution in proportion to fault.
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nent total disability (see Table 8). This suggests that fixed costs of
litigation are a significant obstacle to prosecution of minor claims.

Plaintiff Litigation Costs

Since the plaintiff bears the burden of proving negligence, delay
that results in decay of evidence and reduces compensation because of
interest forgone is costly to the plaintiff. We use two measures of
delay: the lag in reporting the claim and court congestion. Court
congestion has the expected negative effect (elasticity = —0.5), which
is consistent with Landes’ finding that the settlement rate in criminal
cases is positively related to court delay. Lag in reporting has no sig-
nificant effect. Cases with attorney representation are much less like-
ly to be dropped.

Limits of Contingent Fees

Limits on contingent fees tended to be passed in states with a rela-
tively high litigation rate (34% of cases dropped, compared with 45%
in other states) in 1974. The estimates imply that fee ceilings in-
creased the percent dropped by 5 percentage points; decreased settle-
ment size by 9%; and reduced the proportion of cases litigating to
verdict by 1.5 percentage points. These estimates tend to refute the
common argument that contingent fees yield windfall returns that are
higher than competitive rates. Consequently, it is argued, fees could
be reduced with no weakening of the attorney’s effort, and hence with
no reduction in the plaintiff’s probability of winning and gross recov-
ery, and with an increase in recovery net of fee. On the contrary,
however, the evidence is more consistent with contingent fees yielding
only competitive returns at the margin.!!

Other Variables

Filing and then dropping a case represents error by the plaintiff.
We hypothesized that errors should occur less frequently (higher A) in
states where the frequency of claims is high, implying a large stock of
information and possibly more specialized litigants. The weak nega-

100f cases closed presuit, attorneys represented 50% of those dropped without pay-
ment, 63% of those settled with payment. Virtually all cases proceeding to suit had
representation.

LA theoretical analysis of contingent fees and the effects of fee constraints is given
in Danzon (1981).
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tive effect of claim frequency is inconsistent with this prediction. The
indicator that a claim closed prior to suit (PRESUIT) is included to
control for unmeasured case characteristics. The significant negative
coefficient does not imply that filing suit per se increases the probabil-
ity of receiving payment.

THE DEFENDANT’'S MAXIMUM OFFER (M)

Potential Verdict (V)

The elasticity of the offer with respect to V (0.71) is significantly
less than the ask elasticity (1.12). These elasticities may reflect three
factors: risk aversion; correlation between V and the omitted probabil-
ity of winning P; and correlation between V and omitted litigation
costs. Assuming that any correlation between V and P affects ask and
offer equally, and that plaintiffs are at least as risk-averse as defen-
dants, the finding that the ask increases relative to the offer as V
increases suggests that the defendant’s litigation expenditure in-
creases less than in proportion to the plaintiff's as V increases.!?

Defense Litigation Costs

We hypothesize that defense costs are higher in cases with multiple
defendants, because of incentives to shift blame, and in cases involv-
ing physician defendants, because physicians incur higher time and
embarrassment costs of going to court than do institutional defen-
dants. The significant elasticity of the offer with respect to number of
defendants (0.44) is consistent with multiple defendants tending to
raise costs for the defense. However, this may be an upward-biased
measure of the cost effect, to the extent that the omitted probability of
winning is positively correlated with number of defendants for rea-
sons other than cost. The offer is 42% higher if there is at least one
physician defendant.

Court delay and closure prior to suit reduce the offer; claim frequen-
cy in the state has a weak negative effect. For reasons of identifica-
tion, court delay, closure presuit, and claim frequency are constrained
to have equal effects on the ask and offer. This is plausible for any
variable that affects the stakes equally for both parties (closure pre-
suit) or shifts costs from one to the other (court delay). The constraint

12For additional evidence on this, see Danzon (1981).
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was imposed on claim frequency in the absence of any strong a priori
reason to expect different effects. Also for reasons of identification, the
proxies for plaintiff and defense litigation costs (court delay, lag in
reporting, physician defendant, limits on contingent fees) are omitted
from the V and W equations. This is plausible if these factors affect
the cost of going to verdict but not the input of effort to influence
outcome, conditional on going to verdict.

SIZE OF SETTLEMENT (S)

By assumption, settlement is a weighted average of the ask and the
offer. The estimates imply that the offer dominates, with a weight (g)
of 0.87 compared with 0.13 for the ask.!® The estimated parameters of
the S equation are simply these weights applied to the estimated
parameters of the A and M equations.

The estimated elasticity of S with respect to V of 0.77 implies that
the proportional discrepancy between settlement and potential verdict
increases with the stakes. On average, cases settle for 74 percent of
their potential verdict. Settlement size is higher in cases with multi-
ple defendants or a physician defendant (defense litigation costs); low-
er (elasticity = —0.15) in states with court congestion (plaintiff
litigation costs); and 9 percent lower subsequent to limiting contin-
gent fees. Our estimate of the marginal product of attorney represen-
tation (28%) is probably a lower bound because of measurement error
in this variable due to nonreporting in 1974.14

PROPENSITY TO GO TO VERDICT

In our sample, 50% of cases are settled prior to filing a legal suit,
40% after filing suit but before verdict (including during trial), and
less than 10% are tried to verdict. Although cases tried to verdict
represent a small fraction of the total, they are important because
they determine the precedents that guide future settlements, and ex-
penditure on litigation is substantially higher.1s

13The dominance of the offer may be influenced by the large unexplained variance of
the ask which, as noted above, may be sensitive to behavioral and distributional as-
sumptions.

14Using single-year estimates for cases closed presuit, the effect of attorney repre-
sentation is 150% (Danzon, 1980).

15The plaintiff attorney’s contingent fee percentage is typically 40% if the case goes
to trial, compared with 33% if it is scettled pretrial (Dietz, Baird, and Berul, 1973). For
the defense, NAIC 1980 reports that expenditure on cases tried to verdict averages
twice that on cases settled.
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Recall that by assumption, necessary and sufficient conditions for
litigation to verdict are A > 0 and A > M. Under certain conditions,
this implies that the plaintiff's expected court award exceeds the defen-
dant’s expectation by more than the sum of their litigation costs. The
propensity to litigate is expected to be higher, the greater the variance
of prediction errors, relative to the costs of going to court. Since the
propensity to go to verdict depends on the difference between the ask
and the offer, the coefficients are simply the difference between the A
and M coefficients.

Potential Verdict (V)

The propensity to litigate increases with V (elasticity = 0.4). Since
it seems unlikely that prediction errors increase more than in propor-
tion to V, this evidence suggests that costs increase less than in pro-
portion to V. Thus the stage of disposition appears to be significantly
influenced by substantial fixed costs of going to court.’® Table 9
reports simulated mean values of V, S, etc., by stage of disposition.t”
The mean V for cases actually litigated to verdict and won, is roughly
twice as large as the mean V for cases settled out of court, which in
turn is roughly twice that for cases dropped. We return to this below.

Other Variables

Evidence of other factors contributing to the propensity to litigate is
sparse.!8 Attorney representation is virtually essential to filing suit
and, a fortiori, to going to verdict. We estimate that limits on
contingent fees reduce the probability of going to verdict from 0.061 to
0.046—a trivial absolute change but a substantial percentage change.
Although multiple defendant cases have 90 percent larger V than

16Since plaintiff costs are subtracted in A and defense costs are added in M, a less
than proportional increase in costs with V implies an elasticity of the difference (A —
M) with respect to V greater than zero, as observed.

17In Table 9, predicted means S(X) and V(X) are means of the log values. To provide
some measure of central tendency in dollar values, estimates of the median and the
mean are reported, but both are approximations because of selectivity. For the full
sample, dollar values are log normally distributed. Then exp (V(X)) estimates the medi-
an and exp (V(X)) + o,/2) estimates the mean conditional on X. For specific disposi-
tions, systematic selection on the basis of V(X) implies that for the subsample observed
at each disposition, V(X) is not normally distributed. Then exp (V(X)) and exp (V(X) +
o,/2) are not precise measures of median and mean for claims closing at that stage of
disposition.

18Measured characteristics have little explanatory power in the M— A equation (R
= 0.03).
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Table 9

PREDICTED MEAN VALUES BASED ON OBSERVED CHARACTERISTICS (X),
BY STAGE OF DiSPOSITION

Disposition
Verdict
Item Dropped Settled Won Lost
Probability of drop, A<O .491 .377 .285 . 326
Probability of settle, O<A<M . 460 .563 .650 .613
Settlement:
S(X), log $% 7.23 8.23 9.22 8.80
exp (S(X))” 3,437.0 9,473.0 18,945.0 11,701.0
exp (S(X) + 352/2>c 8,678.0 23,920.0 47,833.0 29,545.0
Probability go to verdict, A>M .050 .060 .065 .061
Verdict and win, A>M and W>0 .010 .014 .021 .014
Award:
V(X), log §&° 7.86 8.49 9.20 8.73
exp (V(X))b 5,821.0 12,052.0 23,046.0 14,176.0
exp (VX)) + sz/:z)‘“ 16,460.0 34,077.0 65,163.0 40,820.0
Probability win, W>0 .184 .224 . 317 .230

YMean of log dollar values.

bMean of exponentiated log dollar values = approximate median.

®Mean of exponentiated log dollar values = approximate mean
conditional on X. (See footnote 17.)

single defendant cases, a higher probability of winning at verdict
(0.30 vs. 0.16), and a lower probability of being dropped (0.35 vs. 0.46),
they are marginally less likely to go to verdict (0.055 vs. 0.056). (See
Table 10.) Thus, although multiple defendants tend to be associated
with large V and, presumably, with uncertainty as to liability of
individual defendants, both of which tend to increase the probability
of going to verdict, this is apparently offset by higher defense
litigation costs and higher P.

Evidence from Danzon (1980) suggests that the probability of going
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Table 10

Errrer ok NUMBER OF DEFENDANTS

Single Net Multiple

Effect on Outcome Defendant Change Defendants
Probability of drop . 455 -.103 .352
Probability of settle . 488 .105 .593
Settlement (log $) 7.41 1.33 8.74
Probability go to verdict .056 -.001 .55
Award (log$) 8.03 .65 8.68
Probability win .164 .134 .298

to verdict is inversely related to P. Few cases alleging res ipsa go to
verdict. Cases alleging misdiagnosis or lack of informed consent have
a relatively high probability of going to verdict but a low probability
of winning.!® Evidence from a 1970 survey, which reports the insurer’s
evaluation of the merit of the case, shows that the insurer’s
evaluation that there was negligence greatly reduces the probability
of going to verdict.

19This might be construed as investment in establishing more efficient legal rules,
assuming that the existing system provides insufficient deterrence to errors of diagno-
sis or advice. However, the necessary condition for the efficient evolution of common
law, that individual litigants internalize all social costs and benefits, is surely not
realized in medical malpractice. See Rubin (1977), Priest (1977), Landes and Posner
(1979).



VI. FURTHER IMPLICATIONS OF
PARAMETER ESTIMATES

This section explores some further implications of the model and
parameter estimates. First, we take a second look at the probability of
winning in court for cases settled or dropped. Second, we present a
partial accounting for the skewed distribution of dollar payments and
the disparity between mean payment at settlement and verdict. Fi-
nally, we simulate the effects of actual and hypothetical tort reforms.

THE PROBABILITY OF WINNING IN COURT FOR
CASES SETTLED OR DROPPED

In theory, the ask, offer, and size of settlement discount the ex-
pected verdict by the expectation of the plaintiff's probability of win-
ning in court, P = & (W). Empirically, we were unable to incorporate
W directly into the estimates of A, M, and S and hence obtain
unbiased estimates of P for cases settled or dropped. However, P can
be estimated indirectly from the settlement equation, given estimates
of S, V, g, @, and B, and assuming unbiased expectations and risk
neutrality. By Eq. (6.1) (in logs):

S=p+V+ggX) -1 - ga'X). (6.1)

S, V, and g are estimated from the data, but « and B are unknown. If
we further assume that costs are a uniform percentage of potential
award, the same for plaintiff and defense (i.e.,, @ = B), then we have:

p=S-V-a2-1. (6.2)

Equation (6.2) is used to estimate P under two assumptions about
costs: (D a = B = 0.1, and (2) « = B = 0.3, and three assumptions
about g: (1) g = 0.87, as estimated, (2) g = 0.5, and (3) g = 1. We
report the estimates based on measured characteristics only, since the
results including information implied by the stage of disposition are
essentially identical.

Table 11 reports estimates of P under these alternative assump-
tions. The bounds on P for cases settled with payment range from 0.57
to 0.77, whereas for cases dropped without payment, the estimates
range from 0.39 to 0.53. Regardless of the assumed parameter values,
the estimates of P are higher for cases paid than for cases dropped.
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This suggests that the settlement process is not random with respect
to which cases are paid: Cases more likely to win in court are more
likely to win out of court. Note that these estimates of P are down-
ward biased if plaintiff litigation costs exceed defense litigation costs
and if plaintiffs are typically more risk-averse than defendants. Table
11 also gives values of P computed using the estimated coefficients or
the W equation. These direct estimates are implausibly low (0.18 and
0.22). For the wealth-maximizing defendant, it is rational to settle if
S < M = PVes (in dollars). Thus, if P is only 0.22, it does not pay the
defense to settle, even if costs of going to verdict are as much as one-
third of the potential verdict, unless it can settle for less than one-
third of the potential verdict.! In fact, cases that actually settle

Table 11

PLAINTIFF'S PROBABILITY OF WINNING (P)
FOR CASES DROPPED AND SETTLED

Probability of Winning

Dropped Settled
Estimates Cases Cases

Indirect estimates
[(fn P =5 -V -a(g - 1)]

g = .87
a=.1 .49 .72
a= .3 .43 .62
g = .5
a= .1 .53 .77
a = .3 .53 .77
g = 1.0
o= .1 .48 .70
a= .3 .39 .57
Direct estimate
[P =0(W]2 .18 .22

a
Probably downward biased because of estimation
of W from cases going to verdict only.

1S/V = PeP = (0.22) x (1.35) = 0.30 .
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receive 77 percent of their potential verdict. If costs are one-third, this
is rational settlement behavior for the defense only if P > 0.57. If
litigation costs are lower, one-tenth, the observed settlement behavior
is rational only if P > 0.7.

Thus the discrepancy between plaintiff win rates at verdict (28%)
and settlement (51%), often cited as evidence that the settlement pro-
cess is capricious, in fact partly reflects selection bias: Cases litigated
to verdict are disproportionately those for which the plaintiff has a
low probability of winning.

ACCOUNTING FOR THE DISTRIBUTION OF DOLLARS

The Difference Between Mean Verdict and Mean Settlement
Recall that the actual mean verdict in our sample is $102,000, com-

pared with a mean settlement of $26,000. Table 12 presents a rough

accounting for the discrepancy between mean potential verdict and

Table 12

ACCOUNTING FOR DIFFERENCE BETWEEN MEAN VERDICT
AND MEAN SETTLEMENT

Percent
Item Log $ Difference

VV Mean potential verdict

(cases won at verdict) 9.20
VS Mean potential verdict

(cases paid at settlement) 8.49
Vv - Vs Difference due to observed

measures of compensable damages .71 103
SS Mean potential settlement 8.23
VS - Ss Difference due to settlement

process .26 30

NOTE: Reported estimates are based on measured character-
istics only. Estimates based on measured and unmeasured
characteristics are very similar.



50

mean potential settlement in terms of two factors: (1) the propensity
of claims involving large compensable damages to go to verdict; and
(2) the fact that out-of-court settlements discount potential verdicts
for the probability of winning, litigation costs, etc. As a measure of
compensable damages we use the mean predicted V for claims closed
at each stage of disposition, since the main predictors in the V equa-
tion are the observed measures of compensable damages: severity,
loss, and life expectancy. Subscripts v and s denote cases closed (with
payment) at verdict and settlement, respectively.

The estimates imply that V, exceeds V, by 103%. By contrast, for
cases settled out of court, the difference between their potential ver-
dict and their potential settlement, V., — S, which reflects discount-
ing for P, B — «, and g, is only 30%. Thus the fact that cases going to
verdict typically involve much larger stakes accounts for over three
times as much of the explained discrepancy between mean verdict and
mean settlement as the tendency for cases to settle for less than their
potential verdict.

Distribution of Total Payment

A frequent criticism of the tort system in general and medical mal-
practice in particular is the highly skewed distribution of the total
dollar payout. The lower 50% of cases accounts for four percent of the
total dollars paid. The upper 5% accounts for 49% of total dollars paid.

This uneven distribution may be decomposed into three factors: (1)
the skewed distributuion of compensable damages (59% of cases in-
volve minor injury, 23% involve permanent partial disability, 4% in-
volve permanent total disability, and 14% involve death); (2) the
tendency to settle for less than the potential verdict; and (3) the in-
teraction of V and stage of disposition.

Table 13 shows the contribution of these factors to the skewness of
dollar payout. Panel A includes claims closed with and without pay-
ment. Fully 74 percent actually receive under $6,500, while 2.6% re-
ceive over $140,000. To indicate the contribution of compensable
damages, line 2 shows the hypothetical distribution if all cases re-
ceived their potential verdict. The percent receiving less than $6,500
falls (from 74% to 62%), but there is little increase in the over $140,-
000 class (2.6% to 3.5%). Line 3, which assigns all cases their poten-
tial settlement, shifts the distribution to the right only marginally,
and still underpredicts in the under $6,500 class, because of the large
fraction closing with zero payment although their potential verdicts
and settlements are positive.



Table 13

ACCOUNTING FOR THE DISPERSION OF DOLLAR Pavyour

Percent of Cases

Cases >$6,500 >$30,000 >$140 ,000

A. All cases (5832)

Actual 26.2 9.8 2.6

\Y 37.9 14.2 3.5

S 32.0 11.0 2.2
B. Paid cases (3058)

Actual 50 20 5

\ 43.5 17.6 4.5

Random V or S 32.1 11.1 2.3

Vor S 39.8 14.8 3.3
C. Cases won at verdict (108)

Actual 82.4 55.6 21.3

v 57.8 28.7 9.2
D. Cases paid in settlement (2950)

Actual 48.8 17.3 4.3

S 39.1 14.3 3.1

Panel B, using paid cases only, tells a similar story: 50% of actual
payments, compared with 56% of potential verdicts, are under $6,500.
At the other extreme, 5% of actual payments, compared with 4.5% of
potential verdicts, exceed $140,000. Thus the skewed distribution of
dollar payout is largely accounted for by the skewed distribution of
compensable damages.

The interaction of severity and stage of disposition can be shown in
several ways. A comparison of potential verdicts (line 2) in panels A
and B shows that cases dropped are drawn disproportionately from
the lower range of V: If the propensity to drop were random, the dis-
tribution of paid claims would mirror the distribution of all claims.
Alternatively, line 3 in Panel B shows the effect of randomly selecting
from the full sample, a subsample of cases equal in size to the paid
sample and assigning them randomly V or S in the proportions of
actual verdicts and settlements. Line 4 assigns V or S correctly, i.e.,
as a case that either went to verdict or settled. In all size-classes ex-
cept the lowest, the proportion of claims in line 4, using correctly
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assigned V or S, exceeds what would be expected if stage of disposition
were random (line 3).

Panels C and D compare the actual and predicted distributions of
verdicts and settlements. They show that while our predictions of set-
tlements are quite accurate, we rather severely underpredict verdicts
for the sample of cases actually litigated to verdict and won (21.3% of
actual verdicts exceed $140,000, compared with 9.2% predicted). This
suggests that the log-normal assumption is not completely accurate.

SIMULATED EFFECTS OF TORT REFORMS: LIMITS
ON AWARDS

To illustrate how tort reforms intended to influence one dimension
of claim disposition influence others indirectly, Table 14 simulates the
ramifications of laws designed to limit awards (dollar caps, periodic
payments, and elimination of ad damnum). The table distinguishes
states that enacted at least one of the three laws from states that
enacted none. The first two columns show mean predicted values in
1974 and 1976, respectively, based on the law actually in effect. The
third column shows counterfactual calculations, i.e., predicted values
had the law not changed, for states that in fact made a change, and
predicted values had the law been changed, for states that in fact
made no change.

The counterfactual calculations imply that laws limiting awards re-
duced potential verdicts by 42% (e--5¢ — 1).2 This feeds into a 34%
reduction in settlement size, and a 5 percentage point increase in the
number of cases going to verdict. States that passed laws limiting
awards had higher awards in 1974 than states that passed no such
laws. This ranking was reversed by 1976, largely because of the
change in law.

The model can also be used to simulate partial effects of changes in
the cost of litigating, such as the pro-plaintiff trends in rules of proce-
dure and evidence in the 1960s, or the introduction of arbitration and
pretrial screening panels by many states since 19753 Predicting

2Table 9 shows the effect of passing the average number of laws (1.5), whereas Table
1 shows the average effect of each law: (1.5) X (-.36) = — .54.

3Since the 1960s, common law changes, such as admitting textbooks as evidence of
the standard of care, expanding the locality rule, and more liberal interpretation of res
ipsa, have effectively reduced the plaintiff’s cost of proving liability. Danzon (forthcom-
ing) estimates the effect of such changes on the frequency and severity of the claims.

Arbitration and panels affect the payoff as well as the cost of litigation inputs. Use
of alternative forums was not sufficiently widespread by 1976 to estimate their effect
directly from the data.
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Table 14

EFFECTS OF STATE Laws LiMITING AwARDS: DoLLAR CAPs,
Periopic PavyMENTS, ELIMINATING AD DaMNUM

A. States Passing at Least One Law

(1) (2) (3
1976 Effect
1974 1976 (Counter- of Law
Disposition (Before) (After)  factual) (2)-(3)
Probability of drop . 371 . 484 .435 .049
Probability of settle .561 L470 .514 -.044
Settlement, S(X), log $ 8.03 7.48 7.90 -.42
Probability go to verdict .062 . 046 .051 -.005
Award, V(X), log $ 8.41 7.88 8.42 -.54
B. States Passing No Law
(1) (2) (3
1976 Effect
1974 1976 (Counter- of Law
Disposition (Before) (After) factual) (2)-(3)
Probability of drop .436 .397 A4k .049
Probability of settle .509 . .550 .506 -.044
Settlement, S(X), log $ 7.66 8.21 7.79 -.42
Probability go to verdict .054 .055 .050 -.005
Award, V(X), log $ 8.20 8.53 7.99 ~-.54

precise effects of specific measures is beyond the scope of this study.
Instead we simulate the effects of hypothetical cost-reducing
measures which result in (1) a 30% reduction in plaintiff costs
(increase in A); (2) a 30% reduction in defense costs (decrease in M);
and (3) a simultaneous 30% reduction in both A and M.¢ This latter
might approximate a uniform switch to arbitration. The results are
shown in Table 15.

The 30% reduction in plaintiff costs has a minimal effect: 2 percent-
age point reduction in cases dropped, 0.6 percentage point increase in

4For (1), we add In 1.3 to the constant in the ask equation. For (2) we subtract In 1.3
from the constant in the offer. For (3) we combine (1) and (2). This method of simulating
changes in costs is obviously only approximate.



Table 15

ErrecTs oF HyroTHETICAL 30 PERCENT REDUCTION
IN LiticaTion CosTs

Hypothetical Cost Reduction

Disposition Actual Plaintiff Defendant Both
Probability of drop L4621 .401 L4211 L4011
Probability of settle .523 .537 .517 .530

Settlement, S(X), log $ 7.85 7.89 7.62 7.66
Probability go to verdict .056 .062 .062 .06¢9
Probability go to verdict and win .013 .014 .014 .015
Mean verdict, V(X), log $ 8.25 8.25 8.25 8.25

NOTE: A 30 percent cost-reduction for the plaintiff implies
that the ask increases 30 percent; for the defendant, that the
offer decreases 30 percent.

cases going to verdict, and a 4 percentage point increase in settlement
size. The comparable reduction in defense costs has the same effect on
percentage of cases going to verdict, but induces a 20% reduction in S,
because of the dominant weight of the offer (g = 0.87). The simultane-
ous reduction in plaintiff and defense costs increases the percentage
going to verdict from 5.6 to 6.9. This small absolute increase repre-
sents a 23% increase. Fewer cases are dropped, but settlement size for
those paid is reduced 22%.

These simulations show that measures that reduce costs per case
may not reduce total expenditure on litigation. To illustrate, assume
first that the litigation costs of settlement are zero and that the costs
of going to verdict are 30% of the verdict, initially, 20% after the
change. With these assumptions, total expenditure on litigation falls
by 18%, since the increase in percentage of cases going to verdict only
partially offsets the reduction in cost per case. If costs of settling are
10% of the potential verdict, before and after the change, then total
litigation savings are reduced to 3%, as fewer cases are dropped and
more incur settlement costs.

Obviously, this analysis is insufficient to evaluate the efficiency of
procedural reform because it ignores the influence of\litigation ex-
penditure on the accuracy of the outcome, on incentives to file claims,
and ultimately on the frequency of injury through deterrence of negli-
gence. It simply illustrates that procedural reform intended to reduce
total expenditure on litigation may be counterproductive.



VII. CONCLUSIONS

Although, with the data available, one cannot directly test the eco-
nomic model of claim disposition, the plausibility of our estimates,
which are constrained by the assumptions of the model, lends cre-
dence to the model.

Taken at face value, the estimates imply that the outcome of the
malpractice system is far from random. Court awards are strongly
related to economic loss. Because of error in reported economic loss,
we cannot measure the markup for pain and suffering, but our data do
not support the conclusion reached by others that small cases are sys-
tematically overcompensated and large cases undercompensated
(relative to economic loss). Data deficiencies also limit tests of the
extent to which courts adhere to the standard of liability only in cases
of negligence. We find that a plaintiff verdict is more likely in the
case of death or severe injury, but this does not necessarily imply
relaxation of the negligence standard.

Out-of-court settlements are strongly influenced by the shadow ver-
dict. On average, cases settle for 74% of their potential verdict. This
discrepancy is larger (smaller) the greater the litigation costs of the
plaintiff (defendant). For technical reasons, we were unable to esti-
mate directly the probability of winning in court for cases actually
closed out of court; however, indirect estimates suggest that for cases
paid, this probability is in the range of 0.6 to 0.8, whereas for cases
dropped it is 0.4 to 0.5. Thus, whatever standard that the courts apply
does feed back to the outcome at settlement.

Costs appear to influence disposition in the predicted manner. The
evidence overwhelmingly refutes the allegation that insurance com-
panies stand ready to pay out on any case, no matter how trivial, in
order to avoid litigation costs. Claims with small potential verdict are
less likely to receive payment, presumably because of relatively high
litigation costs.

Although these data cannot reveal the full long-run impact of the
1974-76 tort reforms, they suggest that ceilings on awards, periodic
payments, and elimination of the plaintiff's ad damnum significantly
reduce awards, and reduce the probability and size of payment in set-
tlement out of court. Limits on contingent fees decrease settlement
size, increase the likelihood that a case is dropped, and decrease the
likelihood of litigation to verdict. This is interpreted as evidence that
unconstrained contingent fees do not convey rents at the margin. If so,
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fee constraints will reduce litigation costs at the cost of reduced com-
pensation to plaintiffs.

The limited evidence on the determinants of the decision to go to
verdict shows that the probability is higher if (1) the stakes are large,
which suggest large fixed costs of going to court, and (2) the plaintiff’s
probability of winning is low. The interaction between severity and
stage of disposition contributes to the observed skewness of the distri-
bution of payout and to the wide gap between the mean verdict and
mean settlement. However, the skewed distribution of dollars among
claimants, which is widely criticized, appears to be attributable pri-
marily to the extremely skewed distribution of compensable damages.
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