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PREFACE

The research reported here was funded under a contract with the
U.S., Department of Health, Education, and Welfare, Contract No. 600-
76-0150, "An Economic Analysis of Medical Malpractiéé;"iiothef work
performed under this contract includes Contingent Fees for Personal
Ingury Litigation (R-2458-HCFA), Why Are Malpractice Premiums So High--
or So Low? (R-2623-HCFA), and The Determinants of the Frequency of
Malpractice Claims (R-2661-HCFA/ICJ).

This report develops a model of the disposition of ﬁalpractice
claims: the size of awards (at verdict and in out-of-court settle-
ments), the probability that some positive payment is made to the
plaintiff, and the propensity to settle or litigate to verdict. The
model assumes that the courts apply the legal standards of liability
and damages, subject to information provided by the litigants. The
litigants decide how much to spend and when to settle, based on their
expectations of the payoff and cost of litigating further, If these
assumptions are correct, the disposition of claims is predicted to
conform to some extent but also to depart systematically from the
legal standard of payment equal to damages if and only if negligence
occurred. The model is used to structure the analysis of data from
three surveys of malpractice claims, closed in 1970, 1974, and 1976.
Estimates are presented of the effects on the disposition of claims
of characteristics of the injury, the plaintiff, the defendants, and
the state in which the injury occurred.

The estimates reported here are reduced form estimates conditional
on the stage of disposition. Estimation of the structural model is

the subject of ongoing research with Lee Lillard.
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SUMMARY

This report compares the actual outcome of medical malpractice
claims with the legal standard of payment equal to damages if and only
if negligence occurs. A theoretical model of the disposition of claims
extends earlier models of the settlement process and assumes that the
courts apply the legal standards of liability and damages, but depend-
on information provided by the litigants. The litigants are assumed
to maximize wealth, given their expectations of the behavior of the
courts and the costs of litigating. Because litigation is costly, both
parties can gain if they can agree to settle. The plaintiff forms a
minimum "ask' equal to his expected net gain from further litigation.
If expected payoff exceeds the costs of litigating, the case may be
dropped. Similarly, the defendant forms a maximum offer equal to his
total expected payout. If the offer exceeds the ask, for some amount
within this bargaining range there could be a settlement. If the ask is
positive and exceeds the offer, litigation continues.

If the assumptions of the model are correct, the disposition of
claims is expected to depart systematically from the legal standard of
awards equal to damages if and only if negligence occurred. Specific

predictions include the following:

o} The probability that the plaintiff will win at verdict and the
size of award will be positively (negatively) related to the
cost of litigation for the defense (plaintiff).

0 Cases settled out of court will be influenced by legal stan-
dards as reflected in the litigants' expectations of the
verdict if the case went to court. However, settlements will
discount the expected verdict by the probability that the
plaintiff will win. Settlements will also be positively
related to the defendant's litigation costs and errors in
predicting the outéome, and negatively related to the plain-

tiff's litigation costs and errors in predicting the outcome.
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o The probability of payment to the plaintiff in settlement
depends on the probability that the plaintiff will win at
verdict and, hence, on the legal standards and evidence of
negligence. However, it will also be positively related to
the expected award and to the litigation costs of the defense,
and negatively related to litigation costs of the plaintiff.

o A sufficient condition for litigation is that the plaintiff's
expectation of the outcome from continuing exceed the defen-

~dant's by more than the sum of their litigation costs. This
impliésﬂfhét the greater the expected award and the uncertainty
as to the outcome, and the lower the cost of litigating for
either side, the higher the probability of litigation. '

0 The sample of cases closing at each stage of disposition will
not be a random sample of the claims population. In particular,
cases tried to verdict will tend to be the least predictable,

hence they are probably atypical.

Estimation of the determinants of probability of winning and size
of award, by stage of disposition, yields conditional estimates for the
stage of disposition but biased estimates of population parameters.
Conditional estimates are reported here. Unconditional estimates are
the subject of ongoing research with Lee Lillard. Data from three
surveys of malpractice claims closed in 1970, 1974, and 1976 were used.
Because of the limited quality of the data, conclusions are tentative.
However, the results are generally consistent with the legal standard
and the economic model.

Awards are strongly related to the severity of the injury and, for
permanent injuries, to the life expectancy of the plaintiff. Consistent
with the law of compensable damages, cases involving death receive sub-
stantially less than cases of permanent disability. Awards are
positively related to earnings for persons employed at the time of the
injury. On average, employment status and sex do not have a signif-
icant effect. !

The adequacy of compensation was not measured, but a more limited

hypothesis was measured--that awards increase at least in proportion to
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pecuniary loss. The hypothesis of proportionality implies that the
result reported by others--that awards tend to be greater than losses
for cases involving fairly low losses and less for cases involving
fairly large losses-—could be due entirely to error in reported losses.
~ Awards depart from the legal standardwzhm;ays predlcted by the
economic model of disposition, that settlements dlscount expected
court awards by the probability that the plaintiff will win. Proxies
for that probability (insurer's evaluation of liability, allegation of
res ipsa, representation by an attorney) are all associated with higher
settlements.l As predicted, settle@ents’are also positively related to
the litigation costs of the defense; the elasticity of award with
respect to number of hospital defendants is .2; for physician defen-
dants it is .4.2 Settlements are negatively related to the litigation
costs of the plaintiff, as represented by the lag in reporting the
claim, for cases settled at sult.3 Awards are pos1t1ve1y related to
the limits of the defendants' llahlllty insurance coverage, after num—r

_ber of defendants is controlled for.

VﬁwiMeasurement of the determ1nants of the probablllty that the plaln—
tiff will win was generally less successful than measurement of size of
awards. However, what little information there is on the evidence of
negligence is consistent with the legal standard. The single most
powerful predictor of payment being made to the plaintiff, at verdict
and in settlement, is the insurance company's evaluation that the
claim had legal merit. Cases involving obvious error or alleging res
ipsa have a higher probability of winning, as do cases where the injury

lThe positive association between attorney representation and
settlements probably reflects imperfectly measured loss and positive
marginal product of the attorney as well as a higher probability of
winning.

2The higher value for physicians is attributed to higher time and

embarrassment costs of going to court.

3 . . e

This coefficient may overestimate the effect of plaintiff costs
because of correlation with imperfectly measured loss and evidence of
negligence.
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was induced by treatment. Cases involving misdiagnosis or lack of in-
formed consent, incomplete cure or unauthorized treatment are less
likely to receive payment. Representation by an attorney increases the

probability of payment.l

__The model predicts that the probability oﬁ”Payment to the plaintiff

depends not only on the evidence of negligence but also on the size of

the expected award and the litigation costs of the defense and (negéfive—
ly) on the litigation costs of the plaintiff. The probability of out-of-
court payment to the plaintiff is positively related to the severity and
duration of the injury and to reported loss (proxy for expected award),
and negatively related to the lag in reporting the claim (proxy for
plaintiff litigation costs). However, the effect of number of defen-
dants (proxy for defense litigation costs) is significantly positive
only in 1974. Because roughly 50 percent of all claims receive no pay-
ment, the allegation that insurance companies can be forced to pay on
all claims, no matter how "frivolous," is clearly false.

The propensity to litigate is positively related to the expected
award, negatively related to the costs of litigation, and positively
related to uncertainty as to the outcome. The data available explain
less of the decision to go to verdict than the decision to file suit.
The size of the compensable damages has the expected positive effect.
Strong evidence of negligence tends to encourage settlement. Cases
involving multiple defendants are more likely to go to suit. The
tendency for multiple defendants to cause costs to be higher for the
defense and thereby encourage settlement is more than offset by the
increase in uncertainty and possibly lower costs for the plaintiff.

Measuring the effect of state characteristics was generally unsuc-
cessful. Individual coefficients were sensitive to the specification
and unstable across years, possibly because of correlation with other
measured and unmeasured variables, imprecise measurement, simultaneous

determination, or simply no effect. The 1975-76 changes in malpractice

lOne measure of the effect of having an attorney is downward biased
because it is conditional on closing at pre-suit. The higher proba-~
bility of winning at suit than pre-suit is in part due to attorney
representation, which is virtually 100 percent at suit.
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law were enacted after many of the claims used here had been filed and
it was not possible to measure full, long-run effects. Even as a
group, state characteristics added little explanatory power. However,
the strong positive effects on the propensity to litigate of the

number of claims in the state, the excess limits ratio, and the average
plaintiff win rate suggest that distinct differences across states are

not captured by the variables used in this analysis.
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I. INTRODUCTION

Since 1975, the majority of states have enacted new laws on medical
malpractice liability. The specifics of the legislation vary from state
to state, but the common purpose was to hold down the cost of claims and,
hence, insurance.l The legislation modified the scope of liability, the
size and form of payment, the judicial process for handling disputed
claims, and malpractice insurance arrangements. These changes were en-
acted in an atmosphere of crisis, with little analysis of the merits and
defects of the existing system or the probable effects of the changes.
The research reported here provides a theoretical and empirical analysis
of the disposition of malpractice claims as one input into an evaluation
of the current system and proposed reforms.

According to the law defining liability for medical malpractice, a
physician is negligent if and only if he departs from the standard of
care. An award equal to the damages suffered is then made to the in-
jured party. These principles of negligence law define rules that, under
certain conditions, create incentives for the efficient level of invest-
ment in injury prevention.2 Sufficient conditions for the negligence
system to induce efficient investment in injury prevention (optimal de-
terrence) are: (1) The standard of negligence applied by the courts
should be the economically efficient standard; (2) payment equal to the
damages caused should be made by the negligent party in all cases of de-
parture from the standard; (3) the system should be costless to operate,
which requires that the courts have perfect information about the be-
havior of the potential tortfeasor and the potential tortfeasor have

perfect information about the standard applied B& the courts.

1 , . . . q .
Malpractice insurance premiums increased over 300 percent in some
states in 1974-75,

2For example, Posner (1972), Brown (1973). Efficiency requires pre-
venting an injury if the cost of prevention is less than the expected
damages, i.e., the probability that the injury will occur multiplied by
the loss suffered if it does. This is equivalent to the legal defini-
tion of negligence laid down by Judge Learned Hand in U.S. vs. Carroll
Towing Co., 159 Federal Reporter 2nd 169 (1947).



In practice, the medical malpractice system is alleged to violate
the legal standard and therefore the conditions for economic efficiency.
First, it is widely believed that payment is made in many cases that do
not involve negligence, either because of jury sympathy for a severely
injured plaintiff or because insurance companies can be forced to pay on
claims with little legal merit to avoid costly litigation. Second,
awards are variously believed to be too high, too low, or random rela-
tive to damages suffered., In 1976, 5 percent of claims accounted for
73 percent of total indemnity paid to all plaintiffs (NAIC, 1977). How-
ever, an earlier study (AIA, 1976) of the relation between awards and
"economic loss" (which includes only wage loss and medical and other
tangible expenseé) found that awards on average are less than economic
loss and the larger the economic loss the greater the shortfall. If
so, awards are g fortiori less than full damages, including intangible
components of pain and suffering. However, several states have enacted
ceilings on awards, indicating a belief that large awards are excessive.

Third, the system is far from costless to operate; rough estimates
based on the limited data available show that only 30 to 40 cents of
every malpractice premium dollar reaches the plaintiff as compensation.
An equivalent amount is spent on litigation.l

This report develops a theoretical model of claim disposition, based
on the assumption that the courts do not have perfect information and
the parties to the claim attempt to maximize wealth, given their expec—
tations of the behavior of the courts and the costs of litigating. The

purpose of the model is to show how these assumptions lead to outcomes

lMunch (1977a). This understates the total cost of the system be-
cause it excludes the cost of operating the courts. It is argued below
that expenditure on litigation is evidence of uncertainty. Uncertainty
is costly not only because it induces expenditure on litigation but also
because it undermines the deterrent function of the tort system. If the
legal standard of negligence is unclear, it cannot provide the physician
with a clear signal as to the appropriate standard of care. Uncertainty
also creates incentives for the physician to protect himself by prac-
ticing defensive medicine or by purchasing liability insurance rather
than by attempting to avoid negligent practice. Liability insurance in
turn dulls the incentive to practice with care (unless premiums are per-
fectly experience~rated), thereby further undermining the deterrent
function of the tort system.



that depart from the legal standard of payment equal to damages if and
only if negligence occurred and to show how the characteristics of the
plaintiff, the defense, and the case affect all aspects of the outcome:
the probability that the plaintiff wins, the size of payment, and the
stage of disposition (pre-suit, at suit, or by trial to verdict). ' Evi-
dence from three surveys of malpractice claims closed in 1970, 1974,

and 1976 is used to address the following questions:

o To what extent do outcomes conform to the legal standard?

0 Are departures from the legal standard consistent with the
model of disposition?

o What is the net effect of specific case characteristics?
Do the simple correlations reported by others persist in
multivariate analysis?

o How do specific laws and other state characteristics affect
the outcome?

o What are the implications for tort reform?



ITI. MODEL OF THE DISPOSITION OF MALPRACTICE CLAIMS

OVERVIEWl

The model assumes that the courts apply the rules for determining
liability and damages but lack perfect information about the facts of
the case. Decisions are therefore based on the evidence provided by
the litigants.

The plaintiff and defendant are assumed to maximize their expected
wealth: The plaintiff maximizes his expected recovery, net of legal
costs; the defendant minimizes his expected payout, gross of legal
costs.2 Maximization implies two related choices. First, one must de-
termine the optimum (potential maximum) expenditure on litigation,
which depends on the expected payoff (in terms of influencing the out-
come in court) relative to the cost of litigation inputs. Because lit-
igation is costly, both parties can potentially gain if they can agree
to settle. Therefore, the second decision is whether to settle, liti-
gate further, or (for the plaintiff) drop the case. Maximization im-
plies that the plaintiff determines a minimum ask (the least amount he
will settle for) equal to his expected payoff from litigating fufther,
net of his incremental litigation costs. Similarly, the defendant's
maximum offer is his expected payout from litigating further, gross of
his incremental litigation costs. (Hereafter, "ask" and "offer" refer
to these extremes of the bargaining range.) The ask and offer may be
revised with changes in the optimum incremental expenditure and expec—

tations of outcomes as negotiations proceed.

lA similar model of the settlement process is developed in Gould
(1973), Landes (1971), Posner (1973), Munch (1976).

2The model ignores possible conflict of interest among multiple de~
fendants and between principals and agents-—the defendant and his in-
surance company and the plaintiff and his attorney. Conflict of interest
among multiple defendants is discussed in Munch (1977b). The contingent
fee contract typically used by plaintiff attorneys in personal injury
cases 1s analyzed in Munch (1980) where it is shown that under plausible
assumptions, the contingent fee contract induces the attorney to act in
his client's best interest, contrary to conclusions reached by others
(e.g., Schwartz and Mitchell, 1970). Thus the neglect here of the agency
problem may be reasonable.



A necessary condition for the case to be dropped without payment
is that the ask becomes negative, If the ask is positive but less
than the offer, the case may be settled for some positive amount within
the range between them.l If the ask exceeds the offer, litigation con-
tinues. Actual expenditure on litigation may therefore be less than
the potential maximum. A necessary condition for continuing to liti-
gate is that the plaintiff's expected payoff exceeds the defendant's
by more than the sum of their incremental expenditure on litigation.
This model of the disposition process and the percent of claims
closed at each stage of disposition are illustrated in Fig, 1. A
formal statement of the model is provided below. The reader who is
not interested in it can skip to Sec. III, which summarizes the impli-
cations for the disposition of cases (the size of verdicts and settle~
ments, the probability the plaintiff obtains some positive recovery,
expenditure on litigation and the stage of disposition) and interpre-

tation of data from claims files.

FORMAL STATEMENT OF THE MODEL

The following notation is used:

V = award at verdict.

q = probability of a verdict for the plaintiff.

Zl = vector of characteristics affecting V (severity of injury,
plaintiff's life expectancy, income, etc.).

22 = vector of characteristics affecting q (evidence of negligence,
rules of liability, etec.).

L = litigation inputs (time of attorneys, witnesses, litigants,
etc.).

W = average cost per unit of litigation inputs (weighted average
of wage rate of attorneys, value of time of plaintiff or de-

fendant, etc.).

lThe ask being less than the offer is a necessary but not a suffi-
cient condition for settlement, because the actual ask and offer may
differ from these hypothetical bounds in an attempt to influence the
actual settlement amount. The strategy of the bargaining process is
not modeled explicitly. Similarly, a negative ask is a necessary but
not a sufficient condition for the case to be dropped.
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S = settlement. -

B = litigants' expectation of V, conditional on a positive award.
r = litigants' expectation of q.

A = minimum ask or maximum offer in pre-verdict bargaining.

Superscript p denotes plaintiff.

Superscript d denotes defendant.

A circumflex (") denotes optimized value.
NOTE: 1In a more general model, the expectations that the plaintiff
will win (r) and size of payment (B) could be interpreted as expecta-
tions over the distributions of possible outcomes--settlement or trial

to verdict.

Courts
The probability of a verdict for the plaintiff depends on the evi-

dence of negligence (22) and the effort of the plaintiff and defendant

to influence the courts (L):
d
1= q(z,, 17, 9. ~ (1)

The size of the award (V), if positive, depends on compensable

damages and other factors (Zl) and the effort of the litigants:

V=V, P, 1. (2)

Choice of Inputs

The plaintiff and defendant determine L given the cost per unit
(w) and the expected payoff, rB(L).l

Plaintiff. The plaintiff chooses LY to maximize his expected net

recovery:

P

PgP _ P,

Max: r

LP

1 . . .
The payoff function rB(L) is assumed to have the properties nec-—
essary for a unique interior maximum.



vielding

P
o(rB)* _ w. (3)
oLP
Defense. The defendant chooses Ld to minimize his expected payout,
gross of litigation expense:

Min: rdBd + de,

Ld

yielding

_a@myd

AL = w, 4)

The optimized values of inputs and implied optimized expected out-
~ N A
comes are denoted L, r and B. These optimized values may be revised
as more information accrues about the facts of the case and behavior of

both sides. Time subscripts are deleted for expository convenience.

The Bargaining Range

At any point before the verdict, the plaintiff's minimum ask (Ap)
is his expected (optimized) payoff from litigating further, net of his

incremental litigation costs:
N\ o
AP = (rB)P - wiP. (5)

Similarly, the defendant's maximum offer (Ad) is his expected (opti-

mized) payout plus his incremental litigation costs:

oy A~
ad = (@9 4 ol (6)
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Note that AP and Ad represent the extreme positions that each
party would be willing to settle for and may be concealed from the

other side for strategic reasons.

The Outcome
Case Dropped (Zero Payment). If the ask becomes negative (i.e.,
the cost of litigating further exceeds the expected payoff), the case

may be dropped with zero payment:
AP <0~ (;ﬁ)p < w£P -+ Drop Possible. (7)

Settlement. 1If the minimum ask is positive but less than the

maximum offer, settlement can occur:
0 < AP ibAd + Settlement Possible. (8)

The amount of settlement is some weighted average of the ask and
offer: :
= opd P
S=gA + (1 - g)A". (9
Litigation. 1f the ask is positive and exceeds the offer, litiga-

tion continues:
P d p . . .
0 < A" and A~ < AY » Continue Litigation.

Estimation

The full structural model cannot be estimated because the plain-
tiff's expenditure, the ask, the offer, the probability of winning
and the expected award at verdict for cases settled before verdict are
not observed. The model to be estimated consists of reduced form equa-

tions for awards at verdict and settlement (at suit and at pre-suit);

lPlaintiff risk aversion (preference) lowers (raises) Ap; defen-
dant risk aversion (preference) raises (lowers) Ad.
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the probability that the plaintiff wins at verdict, suit, and pre-suit;
and the decision to litigate from pre-suit to suit and from suit to

verdict.
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ITII. TMPLICATIONS OF THE MODEL

This model implies that the disposition of malpractice claims will
depart in predictable ways from the norm of payment equal to damages

if and only if negligence occurred, with zero expenditure on litigation.

AWARDS

Verdicts are determined not only by "true" compensable damages but
also by the input of the litigants to influence the courts' perception
of those damages, This expenditure on litigation is positively related
to the expected payoff and negatively related to the cost per unit.
Settlements are influenced by the behavior of the courts, as reflected
in the litigants' expectations of the potential verdict. However, set-
tlements discount the expected verdict by the litigants' perception of
the probability of a verdict for the plaintiff. Settlements are also
positively (negatively) related to the defendant's (plaintiff's) liti-
gation costs and errors in predicting the outcome in court. This fol-
lows from the assumption that the settlement is some average of the

ask and offer.l

PAYMENT TO THE PLAINTIFF

The probability of a verdict for the plaintiff depends not only on
the facts of the case but also on the quality of the evidence and on
litigation inputs. Payment to the plaintiff at settlement (alterna-
tively, the probability that the case is not dropped) requires that the
plaintiff's expected payoff exceed his litigation costs., This incor-
porates the plaintiff's expectation of the size of the award, the prob-
ability of proving negligence, and his costs of litigating. Even if
the ask is negative, the case will not be dropped if the defense makes

a positive offer. The greater the defendant's expectations of his

1 . . . :
If the parties have unbiased expectations of the outcome in court
and split the difference between the ask and offer, then:

S = qV + .5[(wL)d - wL)P]. 1f (wL)d = (wL)p, then S = qV.
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payout in court and costs of litigating, the more probable a positive
offer., Thus, payment may occur even in cases where, if the facts could
be known, there was no negligence. The larger the expected award, the
defendantis litigation costs, and both parties' errors in predicting

the outcome, the greater the probability of payment to the plaintiff.

EXPENDITURE ON LITIGATION

The greater the potential to influence the outcome in its favor,
the greater each party's optimum expenditure on litigation. Expendi-
ture is induced by 'suggestibility" of the courts, not randomness.

If the courts determined the award by picking a number at random, there

would be no payoff to expenditure on litigation. However, if the draw-

ing depends on the evidence presented by the litigants, then expenditure
on litigation will be positively related to the change in expected out-

come per unit of input.

Although maximuﬁ potentiaivexpenditure depends on the suscepti-
bility of the courts to influence, actual expenditure can fall short
of this potential maximum if each party knows the other's intended ex-
penditure and they agree on the expected outcome. A necessary condi-
tion for settlement is that the plaintiff's expected payoff from
continuing exceeds the defendant's by more than the sum of their in-
cremental litigation costs.l Therefore, although randomness of the

courts tends to reduce the maximum potential expenditure on litigation,

lIf the parties on average correctly anticipate the effect of

their expenditure on the outcome, then this model implies that actual
expenditures are a lower bound on the gap between their expectations
of the outcome with zero expenditure. For example, if the actual set-—
tlement is $100 and both sides spent $30, the plaintiff must have ex-
pected to get no more than $70 and the defense must have expected to
have to pay at least $130, with zero expenditure, for the actual ex-
penditure of $30 apiece to have been worthwhile. It is a lower bound
for two reasons. First, the expected value of inframarginal units of
expenditure (in terms of changing rB) exceeds their cost, if there are
diminishing returns. (With indivisibilities this is not necessarily
true.) Second, the model presented here assumes independence. If the
parties expect their expenditure to invite partially offsetting expen-—
diture by the other side, the divergence in expected payout with zero
expenditure must be even greater.
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randomness increases the probability of disagreement as to the outcome
and hence increases the probability that the case will not be settled
and the maximum will be spent.

The potential for settlement does not necessarily increase over
time. Expectations may converge as litigation proceeds and the parties
learn more about the facts of the case and each other's probable strat-—
egy. However, the optimal incremental expenditure on litigation also
decreases as more costs become "sunk." Thus the potential for settle-
ment increases over time only if the convergence in expectations ex-

. . . 1 . 1
ceeds the decrease in optimum incremental expenditure.

SELECTION BY STAGE OF DISPOSITION

Thé model implies that the subsample of cases observed at each
possible outcome is not a random sample from the population of claims
but is selected on the basis of the parties' prediction errors., Spe-
cifically, cases where the plaintiff (defendant) tends to underestimate
either the potential award or his probability of winning are less (more)
likely to be litigated and more (less) likely to be dropped without payment.

Non-random selection of cases implies that seriatim estimation of
the outcome equations (size of award, probability of the plaintiff win-
ning, decision to litigate) yields biased estimates of population param-
eters. Because of the complexity of the selection process, the standard
techniques for correcting for selection bias are inappropriate. The

estimates presented here therefore simply ignore the selection bias

lThe model assumes that each party determines its optimum input
unilaterally, ignoring matching expenditure by the other side. This is
less restrictive than it might appear. For example, if the plaintiff
expects the defendant to react optimally, the defendant's matching ex-
penditure will equate a decrease in expected payout with the cost per
unit. At the margin, the net effect on the offer is zero, because the
offer is simply the defendant's expected payout gross of litigation ex-
pense. Matching expenditure by the defendant therefore reduces the pay-
off to plaintiff expenditure. But the offsetting effect is less if the
case settles, as do 90 percent of cases, than if it goes to court.
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problem. They are to be interpreted as conditional on selection into
a particular outcome.1
The appendix formally derives the effects on the outcome of changes

in the case's characteristics., The results are summarized in Table 1.

Table 1

PREDICTED EFFECTS ON OUTCOMES OF CHANGES IN CASE CHARACTERISTICS

(Variables from the claims files are in parentheses)

~ A *
Characteristics v q LP d AP Ad S g F
Damages o
(severity, loss) + () + + + + + + ?
Evidence of negligence
(liability, res ipsa) + ) O+ o+ o+ o+ 2
Plaintiff's litigation costs
(income, lag in reporting) - - - - - - -
Defense's litigation costs
(number of defendants) + 4+ - + + + -
V = award at verdict.
q = probability of a verdict for the plaintiff.
LP = plaintiff's optimum litigation input.
~d , ) o
L~ = defense's optimum litigation input.
AP = minimum ask.
méérfrmaximum offer.
qd = probability that plaintiff wins if case closes in settlement

(1 - probability case is dropped).
S = award in settlement.

F = propensity to litigate.

Lee Lillard and I are currently working on a specification of the
model to obtain unbiased, unconditional estimates of population param—
eters for the structural equations of the model.
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IV, THE DATA

The data are from three surveys of malpractice claims closed by
insurers in 1970, 1974, and 1976.

The 1970 survey was conducted in 1972 for the Secretary's Commis-
sion on Medical Malpractice.l Of approximately 68 firms writing medi-
cal malpractice insurance at that time, 26 participated in the survey.
The participating firms accounted for roughly 90 percent of all mal-
practice insurance issued., Thus, the sample is reasonably representa-
tive of claims against physicians. However, claims against hospitals
are underrepresented, because an unknown proportion of hospitals self-
insure.

The sampling procedure was designed to yield a sample of approx-
imately one-fifth of the claim files closed by the participating in-
surers during 1970. All claims resulting in payment of at least
$100,000 were included.2 Claims resulting in payment of less than
$100,000 were sampled at the basic rate of one in five. Incidents in-
volving multiple defendants therefore had a higher probability of
selection into the sample. In the analysis here, incidents are weighted
by the inverse of their probability of selection into the sample in
order to yield a sample that is representative of the population.

The 1974 survey conducted by the American Insurance Association
was not structured as a random nationwide sample.3 Eleven companies
participated in the survey. All states are represented but not

equally.4

1 . . . .
The sample design, construction of weights, survey instrument and
basic characteristics of the data are described in Westat (1973).

2All claim files from a few companies with a small number of in-
cidents were also automatically included.

3The survey instrument and data are described in ATIA (1976).

4 . . . .
For example, New York is underrepresented because participating
carriers did little business there.
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The 1976 survey was confined to the nine companies involved in the
largest number of claims closed by private companies in l976.l Data
were collected on all claims closed during the four-month period from
July 1 through October 31, 1976.

This survey collected extensive information on the nature of the
injury. The level of detail reported is not amenable to the techniques
of analysis used here, nor is it necessarily relevant to the disposi-
tion of the claims. For this analysis, I defined broad categories of
injuries that are likely to influence the ease of proving negligence.
Dummy variables indicate if any of these (not mutually exclusive) in-
jury categories were mentioned at least once in the file(s) relating
to the incident.

Insurance companies typically open a separate claim file for each
defendant named in relation to an incident. Because this analysis
focuses on the outcome of the incident, claims against multiple defen-
dants but related to the same incident are combined.2 Incidents that
were reported by an insured rather than a plaintiff (preclaims) were

excluded from the analysis if no payment was made.3 Because the surveys

1 . . :

The survey instrument, data collection and processing, response
rates, and basic data are described in Westat (1978). Although 54
companies were writing over $1 million of malpractice insurance cover-
age in 1976, the nine participating companies accounted for 84 percent
of all claims closed by private carriers in 1976.

2The survey instrument in all three years asked the number of de-
fendants named in the case, but the surveys were not designed to in-
clude the claim files for all defendants in cases involving multiple
defendants. Some cases required judgment to determine which claims
referred to the same incident. Claim files for many defendants were
missing, probably most commonly in incidents involving both a hospital
and a physician, where the hospital self-insures or is insured by a
different company. For example, in the 1976 survey, 7,759 defendants
are reported to have been named in the 4,126 incidents, but survey
forms were completed for only 4,812 of these defendants. Where multi—
ple files for a single incident were present and differences existed
in reported items that should have been identical, I used the value
from the file for the defendant on behalf of whom the largest payment
was made, on the presumption that the incentive to collect accurate
information is greatest where liability is greatest.

Insurance companies encourage insureds to report any incident
that may lead to a claim. In the 1970 survey, 28 percent of all claims
were reported by an insured. Preclaims were excluded from the 1976
survey.
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were of insurance company files, the data are confined to information
available to the companies, which excludes many factors that are rele-
vant to the outcome. Response rates tend to be low on items not rou-
tinely collected by the companies. Incidents were excluded from the
analysis if data on key variables were missing or inconsistent.l A
comparison of the resulting subsamples with the full samples suggests
that claims involving severe injuries or payment to the plaintiff are
more likely to have gbod data and hence, are overrepresented in the
analysis samples.

Data from other sources on characteristics of the state in which
the claim occurred were merged with the basic claim files.

All variables used in the analysis are described in Table 2,
Means, by stage of disposition and outcome, are given in Tables 3, 4,
and 5.

lKey variables for all samples were: size of payment, stage of
disposition, dates of the incident, filing and disposition of the
claim. In addition, for the 1974 and 1976 samples, which contain in-
formation on economic loss, a case was excluded if either (1) zero
economic loss was reported or (2) (in 1974 only) future wage loss was
zero, the injury was permanent, and the plaintiff was either a student
or currently employed. The 1976 survey did not distinguish between
incurred and future wage loss. I include a dummy variable if reported
loss is under $100, which is suspiciously low. The large positive co-
efficient of the variable confirms that loss is underreported in these
cases.
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Table 2

variable present in claim files)

Variable Definition 1970 1974 1976
Injury?
PPD Permanent partial disability (b) * *
PTD Permanent total disability (b) * *
Death Injury resulted in death * * *
Induced Injury induced by treatment n.a. n.a. *
Incomplete cure Incomplete cure n.a. n.a. *
Lack of prevention Injury caused by lack of preventive
measures n.a. n.a. *
Misdiagnosis Misdiagnosis alleged n.a., * n.a.
Consent Lack of informed consent alleged n.a. * n.a.
Res ipsa 1974: Res ipsa alleged .
1976: Obvious error (see text) n.a. * *
Plaintiff
Characteristics
Loss Medical + wage loss + other expense,
incurred and future (loge) n.a. * *
Loss dummy Dummy = 1 if loss < $100 n.a. * *
Life Life expectancy = 70 - age at time
of injury * * Discreet
Lifel Life squared * * *
PPD x Life Life expectancy, if permanent partial
disability * *
PTD x Life Life expectancy, if permapent total
disability . * * *
Death x Life Life expectancy, if plaintiff de- . - . L .
ceased o ’ * * *
Income Annual income if employed (log.) six . o
(may include non-wage income? cate- Wage
gories income Discreet
Not employed Dummy = 1 if not employed, or em—
ployed and income unknown®
Attorney Plaintiff represented by attornmey * n.a. *
Defense
Characteristics
Defendants Number of defendants named (logg) * * *
Insurance . Limits of liability insurange, per. e
incident, summed over defendants -«
(loge) Discreet n.a. n.a.
Physician(s) Dummy = 1 if at least one physician Number of
defendant . * * physicians
Expense Expenditure by defense, legal fees, '
and other allocated costs summed
over defendants (loge) * * n.a.
Liability Dummy = 1 if defendant's insurer .
considered claim involved negli~ .
gence® * n.a. n.a.
Severity Dummy. = 1 1f defendant's, insurer. °
c e e féoﬁsidere&;injuty"wa§ definitely", C ot e .
s ‘e ' ot probibly as ‘séveré as claimed
Case Characteristics
Lag in reporting Months from injury to filing claim
(loge) * * *
Lag in disposition Months from filing to disposition
(loge) * * *
Trial Dummy = 1 if case settled during
trial n.a. n.a. *
Jury Dummy = 1 if jury verdict n.a. n.a. *
Award Total payment to plaintiff, by all
defendants (log,) * * *
Award error Suspected reporting errorf i n.a. n.a.
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Table 2--Continued

Variable Definition 1970 1974 1976

State Characteristics

Lawyers' income Median income of lawyers in 19698

Court delay Average months from service of
answer to trial, for personal
injury cases tried by jury in
state courtsh

Number of claims Number of malpractice claims closedi

Locality abandoned Locality rule expanded or rejected
by 1970J

Res 70 Res ipsa applied to medical malprac-

tice by 19703

Comparative negligence Comparative negligence adoptedk

Fee limit Limit on contingent fees®

Collateral source Law reducing award by recovery
from other sources®

Award limit Dollar limit on recovery™

Periodic payment Law authorizing periodic payment for
future damages®

Standard of care Law defining standard of care®

Win rate Proportion of claims closed with
payment to plaintiff 7/75 to 7/76%

Scope of liability Standard of care + Informed con-
sent™

Insurance share Market share of largest firm writ-
ing malpractice insurance®

Excess ratio (Incurred loss > $25,000 per
claim)

(Incurred loss < $25,000 per
claim, 1970-74)P

Informed comsent Law restricting action based on lack
of informed consent™

. ®The omitted category includes all temporary and minor permanent injuries, such as
scarring or loss of a finger or toe.

bThe 1970 survey used a nine code severity scale. For comparability with the other two

datasets, category 6 is labeled PPD. This includes such injuries as loss of one limb, eye,
kidney, or lung. Categories 7 and 8 are combined and labeled PTD. It includes such injuries
as loss of two limbs, blindness, quadraplegia, and severe brain damage.

“The response rate on plaintiff’'s income was 33 percent in 1970.

doy s . . : : s
This variable is biased down because some adjustment costs are not allocated and files
for some defendants were missing from the survey.

eDummy = 1 if a response of "definitely yes" or "probably yes'" was given to either of the
following:
1. The claim was legally meritorious in terms of liability, or
2. There was a medical injury, and
There was negligence or breach of professional duty, and
The medical injury was causally linked to negligence or breach of duty.

fReported total award exceeds sum of reported payments by individual defendants. Because
this variable did not affect coefficients in the 1970 estimates, it was not computed for 1974
and 1976.

BExcludes persons working less than 27 weeks or reporting income less than $1,000. Source:
1970 Census of Population.

h .
Averaged over the major urban areas in each state. Source: Calendar Status Study, Insti-
tute of Judicial Administration.

*ror 1970, number of claims closed in each state was estimated as the sum of the (inverse
of the) weights of claims included in the analysis file. It may be biased to the extent the
survey sample is non-random (because of underrepresentation of hospitals) or the subsample
selected for analysis is non-random (because of non-random underreporting on key variables).
For 1974, same as 1970. For 1976, number of claims closed between July 1975 and June 1976.
(NAIC, 1977)

Jsource: Dietz, Baird and Berul (1973).

kApp. 135 California Reporter 497.

mNAIC, 1977. Dummy = 1 if law enacted by 12/75 and not overruled.
nStevas and McWhorter, 1975.

P1so (1976).
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Table 3

(Unweighted)
Pre-~Suit Suit
No

Variable Award Award Award Award Award
PPD x Life 1.05 .92 2.64 A 5.42
PTD x Life .29 47 .69 2.43 .89
Death x Life .56 2.75 5.74 6.77 .16
Defendants .22 .20 .59 .64 .54
Severity .36 .73 .33 .68 .68
Attorney .60 .62 .98 .99 .0
PPD .04 .03 .08 14 .18
PTD .01 .02 .02 .06 .05
Death .15 .08 .16 .20 .08
Not employed .90 .87 .86 .79 .71
Liability .12 .76 .11 .75 .63
Award error .0 .08 0.0 .23 .21
Physician .62 .59 .69 .76 .68
Locality abandoned .73 .69 .74 .79 .81
Defendants .22 1.38 .59 .64 .54
Life 31.11 30.85 30.31 32.43 25.21
Award .0 7.12 0.0 8.86 9.98
Insurance .86 11.90 12.10 12.09 .04
Expense .20 2.97 6.33 7.16 8.74
Income .86 1.18 1.29 1.86 .59
Life? 1402. 1210. 1367. .
Lawyers' income .92 9.93 9.94 9.96 9.94
Lag in reporting .63 1.34 2.63 2.17 2.52
Lag in disposition .05 1.71 3.02 3.32 3.56
Court delay .93 2.96 2.98 3.08 2.94
Number of claims .43 5.41 5.76 5.91 5.69
n (unweighted) 465 216 553 8
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Table 4
MEANS, BY STAGE OF DISPOSITION AND OUTCOME: 1974
Pre-Suit Suit Verdict
No , No No
Variable Award Award Award Award Award Award
Lag in disposition 1.99 1.64 2.87 3.15 3.27 3.28
Life 29.10 29.29 26.68 28.82 26.82 29.61
Misdiagnosis .22 .19 .33 .35 .43 .36
Consent .05 .08 .18 .21 .37 .18
Res ipsa .02 .07 .08 .21 .18 .21
PPD .13 .18 .29 .34 .33 .28
PTD .03 .03 .01 .06 .07 .09
Death .14 .04 .12 .17 .13 .25
Physician .66 .57 .82 .85 .83 .79
Life2 1376. 1358. 1014. 1169. 997. 1183.
PPD X Life 2.97 5.10 6.81 9.67 7.52 10.35
PTD X Life .51 A1 .16 1.25 1.23 2.89
Death X Life 3.10 .68 2.53 4.62 3.91 7.08
Defendants .07 .10 14 .33 .16 44
Income 1.77 2.21 3.49 3.95 3.41 4,04
Loss dummy .19 .15 .09 .02 .07 .04
Loss 6.54 6.77 7.68 8.52 8.19 8.64
Award 0.0 7.52 0.0 9.23 0.0 10.11
Locality abandoned .62 .78 .68 .83 .54 .67
Lawyers' income 9.87 9.91 9.91 9.96 9.89 9.92
Court delay 2.78 2.63 2.78 2.63 2.78 2.81
Comparative
negligence .45 .46 .38 .29 .33 .36
No fault .31 .37 .34 .24 .29 .34
Expense 4.73 4.87 6.97 7.81 8.37 8.59
Not employed .81 .75 .61 .56 .62 .55
Lag in reporting 1.19 1.22 2.56 2.28 2.31 2.09
Number of claims 6.31 6.53 6.60 7.15 6.37 6.64
n 727 375 323 979 147 67
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Table 5
MEANS, BY STAGE OF DISPOSITION AND OUTCOME: 1976
Pre-Suit Suit Verdict
No No No

Variable Award Award Award Award Award Award
Loss 3.02 5.02 4.71 5.73 6.78 6.24
PPD .15 14 .21 .26 .30 .37
PID .03 .02 .06 .06 .05 .09
Death .12 .05 ° .17 .19 .20 .37
Induced .45 .53 .51 .54 .56 .67
Lack prevention .19 .23 .06 .13 .10 .05
Incomplete cure .30 17 .36 .28 .27 .23
Life 29.45 29.88 30.70 31.30 29.32 29.41
PPD x Life 4,21 3.78 5.98 8.19 8.67 9.88
PTD x Life 1.16 .58 1.85 2.25 2.03 4.52
Death X Life, 3.84 1.27 4,94 6.32 5.55 11.28
Attorney .56 .63 .97 1.00 .95 1.00
Trial n.a. n.a. .05 .04 n.a. n.a.
Jury verdict Node n.a. N.a. n.a. .75 .88
Physicians .70 .54 .85 .83 .99 1.33
Lag in reporting 1.55 1.38 2,71 2.34 2,47 2.26
Lag in disposition 1.95 1.54 2.82 3.14 3.20 3.59
Loss dummy .58 .25 .40 .32 .20 .33
Fee limit .26 .31 .29 .34 .16 .28
Collateral source .28 .30 .31 .38 .26 .40
Award limit .18 .19 .18 .20 .10 12
Periodic payments .24 .20 .19 .19 .15 .16
Standard of care .14 .09 .09 .06 .17 .05
Comparative negligence .51 .52 .50 .45 .54 .60
Lawyers' income 9.93 9.94 9.92 9.96 9.89 9.95
Court delay 2.81 2.82 2.84 2.92 2.83 3.06
Insurance share 62.87 62.46 63.45 62.02 66.65 65.30
Defendants .18 .14 .64 .59 .59 .81
Award 0.0 7.53 0.0 9.12 0.0 10.76
Informed consent .21 .19 .22 .27 .28 .30
Win rate .37 42 .41 43 .37 .43
Excess Ratio 1.40 1.45 1.47 1.48 1.48 1.45
Life2 1276. 1290. 1242, 1329. 1132. 1139.
Income 1.79 2.26 3.29 3.15 5.02 4,72
Number of claims 6.55 6.51 6.63 6.85 6.35 6.86
Not employed .80 .75 .64 .66 .45 .49
n 895 486 548 1141 135 43




-23—

V. SIZE OF AWARDS

THE LEGAL STANDARD

In principle, the size of an award is determined by legally com-
pensable damages suffered. For all injuries other than death, there
are two components of compensable damages. '"Economic loss" (referred
to hereafter as pecuniary loss or simply loss) includes medical ex-
pense, wage loss, and other tangible out-of-pocket costs, incurred and
expected for the duration of injury. If the plaintiff was not employed
at the time of the injury, potential wages or the cost of hiring some-
one to perform the services performed by a homemaker must be estimated.
If the award is to be paid in a lump sum, future costs are discounted
to present value.l In addition, compensable damages include a "reason-
able amount" for "pain and suffering," which is a catchall for damages
that do not have a ready market value (referred to hereafter as non-
pecuniary loss).

In cases involving death of the injured party, compensable damages
are determined by the state*s wrongful death statute. There is consid-
erable diversity in what is compensable in wrongful death actions.2
However, the different rules all imply that compensable damages are
less if the plaintiff dies than if he suffers a severe injury but sur-
vives because the compensable loss to the decedent's survivors or es-
tate excludes the value of his consumption and non-pecuniary loss had
he lived.

The law of compensable damages differs across states in certain
respects. Some courts have ruled that a per diem or mathematical for-
mula cannot be used to compute pain and suffering.3 Others have ruled

that the jury cannot be instructed that awards are tax exempt. Since

1 .

Lump sum payments were the norm until 1974, Some states have
since made periodic payments for permanent injuries either mandatory
or at the discretion of the judge.

2Wrongful death statutes are described in "Comment," North Carolina
Law Review, Vol. 44, 1966, pp. 402-441,

3Dobbs (1973), p. 545.
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1975, many states have enacted laws designed to hold down awards spe-
cifically for malpractice cases. These include ceilings on awards

in toto or on the pain and suffering component (11 states), periodic
rather than lump sum payments (9 states), and modification of the col-

lateral source rule (17 states).l

IMPLICATIONS OF THE MODEL

The assumption that the courts are susceptible to influence by the
litigants implies that, in addition to compensable damages, awards de=-
pend on the expected payoff to and cost of litigation inputs. Charac-
teristics of a case that affect compensable damages directly also
affect the award indirectly, by affecting the payoff, hence the expen-
diture on litigation.2 Characteristics of a case that affect the cost
of litigation inputs affect the award only indirectly, through expen-
diture on litigation. Out-of~court settlements are affected not only
by the expected court award (hence by compensable damages and litiga-
tion costs) but also by the parties' estimates of the probability

thét the plaintiff wins.

FINDINGS BY OTHERS

Several previous studies have examined the relation between awards
and pecuniary loss as reported in closed claim files with a view to
determining the adequacy, equity, and efficiency of compensation through
the tort system.3 The consensus is that the tort system tends to over-

compensate cases involving low pecuniary loss and undercompensate cases

lNAIC (1977) summarizes recent legislation. Under the collateral

source rule, compensation of the plaintiff's losses from other sources,
such as private health insurance, is not relevant to the tort award.

2The net indirect effect is positive (negative) if plaintiff ex-
penditure is more (less) effective than defense expenditure in influ-
encing the size of award. See the appendix. Although the net effect
of litigant expenditure is of major policy interest, it cannot be mea-
sured because data on plaintiff expenditure are lacking.

3For medical malpractice, see NAIC (1977), Westat (1978), and AIA
(1976); for automobile injuries see DOT (1971); for product liability
see IS0 (1976).



-25-

involving large pecuniary loss.l This is an important finding in view
of the trend of recent legislation to limit large awards.- Because pe-
cuniary loss excludes all non-pecuniary damages, which probably in-
crease at least in proportion to pecuniary loss, and awards include the
plaintiff's legal costs, the implication is that compensation is even
more regressive relative to full loss,

These studies have cautioned that this finding may be erroneous
and attributable to errors in the data on loss. Estimates of loss are
often not reported in the%cléim files.2 Where loss is reported, dif-
ference in the rate of discount of future expenses could lead to the
observed regressive relationship.

Aside from reporting errors, it was argued above that theoretical
considerations do not predict a strict correspondence between award and
loss. Verdicts will be influenced by litigation inputs. Settlements
will be influenced by both litigation inputs and estimates of the prob=-
ability of proving negligence (q). If there is a systematic relation
between q and loss (for example, the larger the loss the lower the q
for which it is worth filing a claim), then if settlements approximate
qV, settlements will appear to be regressive with respect to loss. A
regressive relation would also be implied if the cost of going to court

increases with loss for the plaintiff relative to the defense.

EMPIRICAL ESTIMATES

Separate equations are estimated for claims closed at verdict,
settled at suit, and settled before suit, because coefficients are ex-
pected to differ by stage of disposition. A log transformation of the
dependent and continuous explanatory variables is used because the dis-
tribution of awards in absolute dollar amounts is highly skewed. Anal-

ysis based on the raw data would yield estimates dominated by the few

1For example, ATA (1974) finds awards greater (less) than loss for
cases with loss under (over) $25-50,000; NAIC finds awards greater
(less) than loss for cases with loss up to (over) $§70-79,999.

2 . e

In the 1976 survey, 29 percent of claims that reported injuries
at least as severe as "temporary minor" were missing data on incurred
medical expense,
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largest cases and would provide little information about the majority
of cases. The log transformation reduces the influence of the largest
cases on the estimates., It presupposes, quite plausibly, that stochas-
tic errors are proportional to the size of the loss and that binary
variables~=-such as the sex of the plaintiff or an allegation of a par-
ticular doctrine in a case--shift the relation between award and loss
by a uniform percentage for all cases.l The estimates for 1976 are
reported in Table 6. The estimates for 1974 and 1970 are in Tables

7 and 8. In the verdict equations, coefficient estimates and signifi-
cance levels tend to be very sensitive to the specification. It is not
possible to distinguish to what extent this is caused by juries' unpre-
dictable behavior, "selection" of atypical cases into the verdict sub-
set (because predictable cases are more likely to settle), or simply

small sample size.2

Compensable Damages

The first regression for each year includes only a four part se-
verity index, to show the gross variation in size of award by severity
of the injury and stage of disposition. The intercept represents tem-
porary and permanent minor injuries. In 1974 and 1976, for which the
severity categories are more precisely defined, the severity index
accounts for 13 to 20 percent of the variance in (log of) awards at
pre-suit, roughly 25 percent at suit, and over 40 percent at verdict.
Awards are therefore far from random with respect to severity of in-
jury. However, within the category of temporary and permanent minor

injuries, which account for over 50 percent of all claims, gradations

lA linear specification would imply that a random error of $x is
equally likely for a minor injury or a severe injury and that a binary
variable changes the expected award by $y, regardless of the severity
of the injury.

2To test the importance of small sample size, a sample was selected
from cases settled at suit that matched the jury sample on state and
severity characteristics., Coefficients were as erratic and signifi-
cance levels as low as with the verdict sample. Thus, the hypothesis
cannot be rejected that the instability of coefficients in the verdict
equations is due to the smaller sample of verdicts, rather than to an
inherently less predictable process.
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Table 6
AWARDS (loge) ,» BY STAGE OF DISPOSITION: 1976
(t-statistics in parentheses)
Variable Pre-Suit Suit Verdict
Compensable Damages
PPD 1.29 .54 .48 1,17 .31 .29 1,09 .85 1.32
(6.05)  (2.11) (1.97) (11.54)  (1.72) (1.63) (1.96)  (1.33) (2.09)
PTD 1.91  -1.16 -.21 2,61 .26 14 3.42 3.56 4.14
(3.87)  (-.28) (-.43) (13.97) (.73) (.42) (4.44)  (3.26) (3.45)
Death 1.95 -.008 ~.001 1.13 .90 .93 2,38 2.71 3.06
(5.84)  (-.02) (-.003)  (13.35)  (4.83) (4.99) (4.26)  (3.67) (4.12)
Loss .6 .68 .37 .37 .09 .06
(18.58)  (18.47) (12.91)  (12.76) (.63) (.38)
Loss dummy 4.67 4.67 2.83 2,77 .36 -.14
(16.66)  (16.71) (11.26)  (11.10) (.26) (-.10)
Life ~.004 -.003 002 003 -.08 -.08
(~.46) (~.39) (.28) (.49) (-1.54)  (-1.55)
Life? -.0000  -.0000 -.0000  -.0000 .0008 0008
(~.05) (=.14) (~.45) (-.68) (1.22) (1.20)
PPD x Life 005 .005 .02 .02
(.64) (.65) (3.64) (3.58)
PTD x Life .01 .02 04 .04
(1.02) (L.14) (4.82) (4.95)
Death x Life .03 .03 007 .007
(2.51) (3.00) (1.37) (1.35)
Collateral sourc; 7 -.02 S .22 .37
(~.16) (2.61) (.75)
Award limit .02 .07 .24
(.10) (.53) .27
Periodic payment =-.15 =.27 1.04
o . _(-.46) (~1.42) (.95)
Evidence of
Negligence i L e e . -
Induced .20 .19 24 W24
(1.93) {1.86) (3.27) (3.24)
Attorney®/Tria1®/ .90 .87 .72 .68 1.12 1.87
Jury verdict® (7.4) (7.13) (3.79) (3.60) (1.54) (1.88)
Standard of care -.05 -.07
(-.26) (~.36)
Win rate .98 -.76 ~3.04
(1.57) (-1.43) (~.88)
Litigation Costs
Income .08 .08 .23 .23 .68 .66
(.53) (.54) (2.43) (2.44) (1.27) (1.27)
Not employed .82 .84 T 2.19 2.19 6.76 6.69
(.58) (.59) (2.48) (2.49) (1.37) (1.39)
Lag in reporting .08 .08 -.09 -.11 44 W41
(1.75) (1.69) (-2.92)  (-3.23) (2.39) (2.33)
Defendants .24 24 .19 .21 -.49 -.61
(1.34) (1.34) (2.81)  (3.20) (-1.40)  (~1.64)
Physicians 14 .14 .26 .24
(1.35) (1.43) (5.25)  (4.90)
Court delay -.16 .20
(-1.10) (2.06) )
Lawyers' income -~. 14 1.12 ~.64
(-.38) (3.22) (-.32)
Comparative -.11 .21 ~1.00
negligence (-.90) (2.20) (-1.32)
Fee limit .05 -.18 -.26 .05 - 74 -.83
(.28)  (-1.15) (-2.30) (.51) (-1.26)  (-1.12)
Lag in disposition .16 .17 .06 .04 -.003 .10
(2.97) (3.17) (1.20) €.73) (-.009)  (.28) *,
c 7.20 .97 2.53 8.37 2,91 ~8.47 9.15 1,59 9.44 |
s (87.14) (.67) (.62)  (139.60)  (3.14)  (~2.39)  (19.68) (.28) (.49)
R 1352 .637 .640 238 453 460 433 659 6617
n 486 1141 43

#Pre-suit only,
bSuic only,
CVerdict only,
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Table 7
AWARDS (loge), BY STAGE OF DISPOSITION: 1974
(t-statistics in parentheses)
Variable Pre~Suit Suit Verdict
Compensable Damages
PPD 1.47 .27 .32 1.26 .32 .33 1.7¢ .43 .46
(6.76) (1.10) (1.33) (12.50) (1.83) (1.94) (3.57) (.44) (.55)
PTD 1.90 .53 .46 2.04 .55 A 4.34 1.08 .13
(3.89) (1.34) (1.19) (10.61) (1.94) (1.58) (5.80) (.71) (.10)
Death 2.19 77 .75 1.76 .93 .87 2.22 1.14 .98
(5.36) (2.18) (2.13) (14.00) (4.61) (4.44) (4.30) (1.28) (1.32)
Loss .70 .68 .29 .26 49 .37
(16.53) (15.97) (10.79) (9.74) (4,28) (3.82)
Loss dummy -.43 ~-.38 -.34 -.29 -.68 -.76
(=2.47) (-2.22) (-1.22) (~1.09) (-.74) (-1.00)
Life .0L .01 .02 .01 -.02 -.03
(1.05) (1.15) (2.27) (1.68) (-.49) (-.89)
Life? -.0002 -.0002 ~.0003 -.0002 .0002 .0003
(-1.21) (-1.30) (-2.88) (-2.08) (.29) (.60)
PPD x Life .001 -.002 .02 .01 .007 -.003
(.20) (~.29) (3.27) (2.67) (.25) (-:13)
PTD x Life .03 .04 .02 .02 .02 .03
(.59) (.73) (2.29) (1.98) (.53) (1.01)
Death x Life -.03 -.03 .005 .002 .004 -.004
(-1.84) (-1.9) (.84) (.43) (.16) (=.19)
Litigation Costs
“Income . -.03 .02 -.02 -.05 -.46 -.16
: ’ (-.17) (.12) (-.18) (-.46) (-.86) (-.36)
Net employed .03 45 .11 -.16 -4.17 -1.70
: (.02) (.31) (.12) (-.18) (~.86) (=.43)
Lag in reporting .14 .13 -.06 -.09 .30 .25
(2.64) (2.48) (-1.5) (=2.42) (2.02) (1.85)
Defendants .52 42 .57 47 .30 .10
(2.32) (1.89) (6.58) (5.52) (.67) (.28)
Physician .10 .11 .14 -.03
(.83) (.88) (1.20) (=.31)
Court delay -2.18 14
(-1.27) (1.01)
Lawyers' income .38 .10 2.07
(1.04) (.27) (1.31)
Comparative .10 .22 46
negligence (.87) (2.34) (1.25)
Lag in disposition .16 -.09 .09
(2.41) (-1.51) (.42)
Expense .19 .28 .60
) (2.41) . (7.84) (4.32)
C 7.12 2.47 -2.25 8.39 5.93 3.52 8.65 9.01 -~18.18
ST (75.13) (1.66) (.56) (126.2) (6.38) (.91) (26.29) (1.84) (-1.13)
U 173 .669 .687 L241 .408 449 .403 .659 .798
n 375 979 67




Table 8
AWARDS (loge) , BY STAGE OF DISPOSITION: 1970
(t-statistics in parentheses)
Variable Pre-Suit Suit Verdict
Compensable Damages
PPD 2.74 1.92 1.07 1.37 .39 .17 .74 2.07 1.18
(5.68) (2.64) (1.63) (7.53) (1.37) (.61) (1.33) (1.91) (1.15)
PTD 3.53 3.17 2.94 2.57 1.05 .78 1.18 5.93 5.46
(5.03) (3.13) (3.23) (8.44) (1.64) (1.25) (1.27) (1.13) (1.11)
Death 2.54 1.04 .76 1.21 64 .55 .62 .13 -.20
(7.75) (2.07) (1.69) (7.87) (2.42) (2.11) (.65) (.09) (-.15)
Life -.03 -.03 .02 .02 -.02 -.009
(=2.52) (-2.75) (2.37) (1.83) (-.35) (~.25)
Life2 .0003 .0003 -.0003 -.0003 .001 .0005
(1.63) (1.98) (-2.45) (-2.09) (1.17) (.46)
PPD x Life -.004 .003 .02 .02 -.005 -.03
(=.27) (.20) (2.12) (2.54) (-1.29)  (-.85)
PTD x Life -.03 -.05 .02 .02 -.43 -.38
(-1.18) (=1.90) (1.36) (1.45) (-1.26) (-1.20)
Death X Life .02 .01 -.0009 -.001 -.005 .01
(1.35) (1.33) (-.12) (~.16) (-.91) (.24)
Severity .30 .16 .59 .62
(1.91) (1.13) (5.30) (5.76)
Evidence of
Negligence
Liability .78 .83 .85 .84
(4.89) (5.86) (7.66) (7.87)
Attorney 1.48 .93
(10.27) (6.62)
Litigation Costs, etc.
Income -.31 -.11 .78 .71 2.77 1.83
(-.71) (~.28) (3.12) (2.94) (2.31) (1.55)
Not employed -3.56 -1.47 6.11 5.59 2.45 1.63
(-.93) (~.43) (2.73) (2.57) (2.30) (1.55)
Lag in reporting .19 .17 -.01 -.009 -.007 -.17
(2.99) (2.91) (-.25) (-.19) (~.03) (-.71)
Defendants .26 .15 .05 .04 .22 -.17
(2.39) (1.55) (1.38) (1.17) (.85) (-.63)
Physician 17 .16 .70 .55
(1.17) (1.19) (5.69) (4.56)
Insurance -.07 .09 .14 .14 .91 .55
(-.99) (-1.4) (2.64) (2.73) (3.19) (1.88)
Court delay -.16 .01
(-1.17) (.11)
Lawyers' income -1.40 -.81 -.16
(-3.24) (-1.81) (-.10)
Lag in disposition .34 .08 -.07
(5.97) (1.32) (-.19)
Expense .13 .20 .99
(5.51) (5.85) (2.83)
Award error .82 .60 .82 .77 1.32 1.43
(2.41) (1.95) (5.56) (5.35) (1.58) (1.89)
c 6.57 9.07 21.2 8.05 -1.69 5.45 9.22 -26.95 -19.45
(81.94) (2.29) (3.99) (113.9) (.71) (1.07) (34.91) (-2.43) (-1.19)
R2 .194 .482 .591 .218 .485 .528 .085 .598 .720
n 465 553 38
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of severity (as reported in the severity code used in these surveys)
had no additional explanatory power.

The median value of awards implied by these estimates, by severity
and stage of disposition, is reported in Table 9.l At each stage of
disposition, awards increase with the severity of the injury, except
that cases involving death receive substantially less than cases in-
volving total disabilities, as implied by the law defining compensable
damages. TFor each level of severity, awards increase with stage of
disposition, with verdicts considerably in excess of settlements. This
is consistent with the hypothesis that settlements approximate the ex-
pected court verdict, discounted by tﬁé probability fh;t”the plaintiff
would win.2

Comparisons of award levels over time are undermined by differences
in the definition of injury categories between 1970 and the two later
years, the change in sample (only 1970 approximates a national random
sample), and few observations. In a comparison of the awards for death,
where the injury is unambiguous, there is a clear upward trend between
1970 and 1974 but no systematic trend between 1974 and 1976, with ver-

dicts increasing but settlements lower in 1976. Westat (1979) compared

lBecause the regression is in logs, the coefficients imply pre-
dicted values of the median for each cell. This is a more representa-
tive measure of central tendency than the arithmetic mean for a distri-
bution that is as skewed as is the distribution of awards. Estimates
of arithmetic means can be obtained by correcting for the variance:

c bAdi 2
ii =e +07/2,

~2 . .
where 07 is the sum of squared residuals,

21t is often alleged that there is an inverse relation between g
and V--the larger the stakes the lower the probability of winning nec-
essary to make it worthwhile to file a case. At the limit, this would
imply no relation between settlement size and severity of the injury,
if settlements approximate qV. The evidence clearly refutes this ex-
treme view. But the finding that the ratio of verdicts to settlements
is lower for permanent total disabilities is consistent with an inverse
relation between q and V, but could be due to other factors. Necessary
conditions for the relation S = qV are: (1) both parties have unbiased
expectations of the outcome in court, are risk neutral, and have equal
incremental litigation expensej (2) settlement occurs at the midpoint
between the ask and the offer.



-31-

Table 9

MEAN AWARD, BY STAGE OF DISPOSITION AND SEVERITY OF INJURY:

1970, 1974, 19762

Temporary or

Permanent
Permanent Minor Partial Permanent Total
Disability Disability Disability Death

Stage of Sample Sample Sample Sample
Disposition S Size S Size $ Size $ Size
1970
Pre-suit 713 405 11,048 14 24,343 9 9,045 37
Suit 3,134 332 12,332 77 40,946 33 10,509 111
Verdict 10,097 26 21,163 7 32,860 2 18,770 3
1974
Pre-suit 1,236 281 5,378 68 8,267 11 11,048 15
Suit 4,403 421 15,522 333 33,860 59 25,581 166
Verdict 5,710 25 34,201 19 438,011 6 52,575 X
1976
Pre-suit 1,339 384 4,866 68 9,045 10 9,414 24
Suit 4,316 673 13,905 297 58,688 68 13,360 103
Verdict 9,414 7 22,026 16 331,042 4 141,492 16

a R
Geometric means.

the simple arithmetic average award in 1976 and 1970 and found a 94

percent increase.

If one decomposes the sample by type of injury and

stage of disposition and focuses on median rather than mean values, this

increase in the global average is apparently dominated by the increase in

awards (especially verdicts) for the most severe injuries.

Conclusions

are tentative, however, because of small sample sizes for severe injuries.

These data cannot measure the adequacy of compensation.

However,

they can be used to investigate the related issue of whether awards

increase more or less than in proportion to loss and the contribution

to the observed relationship of reporting error, discounting of future

loss, influence on settlements of q, and litigation costs.

First, to test whether the overcompensation of small losses and

undercompensation of large losses reported by others can be attributed

to measurement error in Loss, I estimated a bivariate regression
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between Award and Loss, in logs, in both directions.1 For 1974, the
estimated range for the true coefficient Wés: verdict: ,83 to 1.48;
suit: .62 to 2.33; pre-suit: .80 to 1.26. Thus the hypothesis cannot
be rejected that the true coefficient is greater than or equal to unity--
awards increase at least in proportignrtdriégéuénd any conclusion to )
the contrary is attributable to reporting error in loss,

Second, if the estimated relation between award and loss were
biased downward by failure to discount reported future loss or by in-—
fluence on settlements of q and litigation costs, then the estimated
coefficient of Loss should increase when proxies for these variables
are included in the regression. 1In fact, although these variables have
the signs predicted by this theory of settlements, the estimated co-
efficient of Loss does not increase significantly when they are added.
This analysis is performed on a sample of cases excluding those where
Loss 1s either zero or not reported or where specific tomponents that
~should have been present were missing. The implication is tbat loss,
as reported in insurance claims files, should not be used as an indi-
cator of the adequacy of compensation, even for the cases where it is
reported.2

When the other exogenous case characteristics are added in the
second equation for each year, the percentage of the variation explained
increases to over 60 percent at pre-suit, over 40 percent at suit, and

over 60 percent at verdict., In the third equation, the characteristics

lBecause measurement error in the dependent variable does not af-
fect the coefficient but measurement error in the independent variable
biases the coefficient toward zero, running the regression in both di-
rections yields bounds on the true value of the coefficient when both
variables are measured with error.

2I tested whether the estimated coefficient of Loss differs be-
tween incurred and future loss, for the 1974 data where this distinc-
tion is made, on the presumption that incurred loss would be known with
greater accuracy and discounting is not an issue. There was no sig-
nificant difference in the estimated coefficients, suggesting that even
incurred loss contains significant error. I also tested for significant
difference in the coefficient of loss by severity of the injury. There
was no significant increase in explanatory power over the specifica-
tion reported here, which allows only the intercept to vary with sever-
ity.
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of the state are added. They have little explanatory power, either in-
dividually or as a group.l Thus, awards are predictably related to the
characteristics of the case. If there are systematic differences across
states (as some evidence discussed below suggests) they are not ex-
plained by the attributes I have been able to measure.

The effect of plaintiff's life expectancy on size of awards is
quite stable in all three years and consistent with expectations. With
the 1974kestimates for claims closed at suit, awards first rise then
diminish with age, peaking at age 37 for temporary and minor permanent
injuries, which is consistent with age being an indicator of earnings
and therefore loss. For more serious permanent injuries, awards are
an additional 2 percent higher for each year of life expectancy, as
expected if reported loss understates "true'" loss more, the greater the
severity and duration of the injury.2

lIn 1976, some of the malpractice-specific state laws are included

in the second regression. Estimates not reported here show that these
variables have a negligible effect on the R4 or the coefficients of the
case-specific variables.

2Age is a categorical variable in the 1976 survey. 1In 1970, the
coefficient of age is expected to differ because there is no measure
of loss. Under certain assumptions, loss can be approximated by a log
linear function of earnings at the time of the injury, severity of the
injury, a quadratic of life expectancy and other variables:

L.. = o.Y Ye Je de,
1]

’ BG, [(8-1)t-Y8,t ]
vlﬂ i jo
o

where L, ,
i

Y

present value of loss for individual j with injury level i

wage at time of injury

= other characteristics

growth rate of earnings

= discount rate.

The assumptions necessary for this result are: (1) potential wages are
a quadratic function of age; (2) loss is a uniform percentage, ai, of
potential wages for all individuals with an injury of level i; (3)
other variables in G shift loss by a uniform proportion for all in-
juries. The finding that the coefficient of life expectancy changes
little when Loss is omitted is further evidence of the error in re-
ported loss.

DN O
L[}

a]
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The elasticity of award with respect to plaintiff's income is posi-
tive and greater at verdict than at suit in 1970 and 1976.l This is
consistent with the hypothesis that income affects both compensable
damages and the plaintiff's cost of litigating, and that the latter
negative effect on the ask reduces the size of settlements, relative to
verdicts.2 There is no evidence that the absence of an observable mea-
sure of value of time results in lower wages for persons not employed
in the market sector. Separate dummy variables were included for cases
where the plaintiff was employed at the time of the injury but wage data
are missing, and cases where the plaintiff was not employed. The coef-
ficients were virtually identical. As further evidence, for the cases
closed at suit in 1976, the predicted effect of income on award at the
mean level of income for those reporting employment income is 2.13.

The coefficient of the dummy for those not employed or with missing in-
come data is 2,19. Finally, a dummy variable for the sex of the plain-

tiff was never significant.3

lThe plaintiff's income from employment has the same direct and in-
direct effect on compensable damages as severity and duration of the
injury. 1In addition, however, the opportunity cost of the plaintiff's
time in litigation depends on his potential earnings. An increase in
the cost of litigation inputs reduces the optimum amount purchased,
other things equal, and increases total expenditure if the elasticity
of expected payoff is less than unity. The net effect of income on the
ask is ambiguous. It includes the positive direct effect on compensable
damages and the negative time cost effect on litigation expenditure.
By contrast an increase in plaintiff's income unambiguously increases
the offer, because of the positive direct effect on compensable damages.
Settlement size is therefore expected to increase with plaintiff's in-
come unless the increase in the offer is more than offset by a decrease
in the ask because of increased litigation costs.

2If Loss accurately incorporated the effect of income on compensa-
ble damages, Income would reflect only the partial effect of income on
cost, so the expected sign would be negative, I tried to control for
missing income data by including statewide averages: per capita income,
mean manufacturing wage, percent of families in 1970 with income over
$15,000, percent of persons over 25 with at least four years of high
school. All were insignificant.

3Westat (1979) reports that the average non-zero award was $10,000
higher for male than female claimants. This is based on arithmetic
averages, which are more sensitive to large cases than the log values
used here and do not control for other characteristics of the case.



Evidence of Negligence

In principle, the size of award is unaffected by the degree of de-
fendant negligence, in the absence of contributory negligence by the
plaintiff or punitive damages for gross negligence. However, the model
implies that settlements are positively related to the parties' expec-
tations of the probability of a verdict for the plaintiff. To obtain
a verdict of negligence, the plaintiff must prove that he incurred an
injury, that the injury was causally linked to the medical treatment,
and that the treatment fell short of the standard of care. Therefore,
settlements depend on the cost of producing the evidence necessary to
establish negligence. This depends on such factors‘as the type of in~
jury, the quality of the evidence, the rules of evidence, etc., which
are discussed further below.

The claim files contain very little information on the strength of
the plaintiff's case. The evidence available, however, does support
the hypothesis that size of settlements is positively related to the
plaintiff's probability of winning. In 1970, the dummy variable, Li-
ability, indicates if the insurance company believed the case was meri-
torious in terms of liability. The estimates imply that settlements
are 80 percent higher where liability is acknowledged.l In 1976, the
variable Induced indicates cases where the injury was reported to have
been induced by treatment. Proof of negligence is expected to be rela-
tively easy in these cases. (This is supported by evidence below.)
Settlements are some 20 percent higher in these cases,

Finally, settlements at pre-suit are approximately 90 percent higher
if the plaintiff is represented by an attorney.2 This probability over-
states the net contribution of the attorney to the size of award. Because
plaintiff attorneys are typically paid a contingent fee, they have an

incentive to reject cases with a low probability of winning. Therefore,

1

Settlements at suit are 60 percent higher where the insurer be-
lieved the injury was as severe as alleged. Both of these variables
may be contaminated by hindsight of the survey respondents.

2 L . .

Plaintiff representation is not reported for 1974. Representa-
tion is almost 100 percent for cases that proceed to suit, so this
variable is included only in the pre-suit equations.



representation is a rough indicator of the strength of the plaintiff's
case.l The enactment of a law defining the standard of care, which was
expected to affect ¢, had no discernible effect on the size of settle-
ments in 1976,

To the extent the data available do not permit accurate control
for q in the size of settlement equations, coefficients of variables

that are correlated with this omitted variable are biased.

Litigation Costs

The model implies that any factor raising the cost of litigation
inputs tends to reduce the amount purchased and increase total expendi-
ture if demand is inelastic, as expected.2 An increase in the cost of
litigation for the defense therefore implies an increase in the size
of verdicts and of settlements (because of an increase in the offer);
an increase in the cost of litigation for the plaintiff implies a de-
crease in the size of verdicts and of settlements (because of a de-
crease in the ask).

- Two variables in the claims files are indicators of litigation
costs for the defense. Defense costs increase with the number of de-
fendants named. Because each defendant has an incentive to shift blame
to the other, they are effectively working partly for the plaintiff,

against each other.3 The probability of a finding of negligence

The Attorney coefficient incorporates at least three effects:
(1) strength of the plaintiff's case; (2) size of the expected award—-
if there are fixed costs of bringing a case, an attorney will reject
a case where his share of the expected payoff is less than this mini-
mum cost (see Munch, 1980); (3) value added by the attorney--a plain-
tiff will hire an attorney only if he is expected to increase the
payoff by more than his fee. The estimates imply that if imperfect con-
trol in our data for (1) and (2) accounts for less than a 57 percent
differential between cases with and without representation, an attorney
paid 33 percent more than earns his fee.

2See Munch (1980).

3In most states, the plaintiff controls the number of defendants
named; named defendants cannot join unnamed defendants to the plain-
tiff's law suit. A named defendant can bring a separate suit for con-
tribution or indemnity against a party who contributed to the injury
but was not named by the plaintiff. The plaintiff's incentive is to
name only those that are expected to increase his expected net payoff.
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against at least one (a verdict for the plaintiff) is increased; the
prediction with respect to the size of verdict is ambiguous, because
all defendants share a common interest in holding down the size of the
award. However, because settlements are positively related to the
probability of a verdict for the plaintiff and to the litigation ex-—
pense of the defense, settlements (as opposed to verdicts) are pre-
dicted to be positively related to the number of defendants.

The marginal cost of additional defendants is expected to be
highest in states that have adopted the doctrine of contribution in
proportion to fault. Under this rule, each defendant can reduce his
loss by shifting blame to the others. Under the alternative rule of
pro rata (equal) contribution by all defendants found negligent, the
payoff to shifting blame falls to zero for all defendants who expect
to be found negligent, which facilitates cooperation among them to re-
duce the size of the verdict. As a proxy for contribution in propor-
tion to fault, I include a dummy indicating state adoption of compara-
tive negligence. 7

Litigation costs for the defense are higher for physicians than
for institutional defendants, if the time and embarrassment cost of
going to court is higher for physicians. This implies that settlements
are positively related to the proportion of defendants who are physi-
cians.

On the plaintiff's side, the positive effect of plaintiff income
on costs has already been discussed. Two other variables in the claims
files are indicators of plaintiff litigation cost. First, in 1970, the
limits of the defendants' liability insurance coverage is reported.

The higher the limits, the lower the cost of collecting a judgment, so
the predicted relation between both verdicts and settlements and limits
of coverage is positive. Second, the time elapsed between the occur-

rence of the injury and filing the claim is likely to increase the cost

of marshalling evidence. This effect operates to a lesser degree

If expectations are correct, on average, a positive relation between
payoff and number of defendants will be observed, not because there
are unlimited increasing returns to naming additional defendants but
because the unprofitable ones will not be observed.



for the defense because the burden of proof is on the plaintiff, except
in res ipsa cases.l

Decay of evidence over time also implies that court delay increases
the cost of going to trial for the plaintiff relative to the defense.
This implies a reduction in ask relative to offer and, hence, a negative
relation between court delay and the size of settlements.2 However,
court delay may also affect settlements in other ways. Because interest
is generally not paid from the occurrence of the injury to the time of
entering the judgment, delay reduces the present value of an award.
This may be offset by monetary or "societal" inflation of awards over
time or trends toward expanding the scope of liability, such that the
probability of a finding for the plaintiff increases over time. If the
parties have identical discount rates and expectations about the rate
of inflation of awards, then their gains or losses from delay are off-
setting and the net effect is analogous to a change in the expected
verdict. If the expected rate of inflation is greater (less) than the
rate of time discount, delay is equivalent to an increase (decrease)
in the expected verdict. Assuming the net effect is negative, delay
tends to reduce both parties' optimal expenditure on litigation and

reduce the ask, the offer, and the size of settlement.3 Because court

lIt has been alleged that the effective costs of going to court
are higher for the plaintiff where the standard of care is that of the
locality (a locality rule) because local physicians are unwilling to
testify against each other. 1In an attempt to measure this "conspiracy
of silence" I included the percent of practicing physicians in the
state who are members of the state medical society, alone and inter-—
acted with the locality rule. Neither was significant.

2The average time between service of answer and trial, for personal
injury cases tried by jury in state courts was 17 months in 1976. (In-
stitute of Judicial Administration Calendar Status Study.) This figure
is based on a sample of predominantly urban courts. Because delay is
typically longer in urban than rural areas, the figure overstates the
average over all courts but not necessarily the average relevant to
malpractice claims. Munch (forthcoming) shows that malpractice claims
per capita are more frequent in urban areas, largely because physicians
are concentrated in urban areas.

3If the plaintiff's rate of discount or aversion to risk exceeds
the defendant's, the ask falls by more than the offer and the size of
settlement is reduced. The potential effects of court delay are dis-
cussed in Posner (1973).
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delay affects so many factors, the net effect is unpredictable and may
vary over time, between localities and between plaintiffs, depending
on which of these several factors dominates.

Note: The discussion above presupposes that court delay imposes
a constraint on the litigants. In fact, the average delay between ser-
vice of answer and trial is less than the average time voluntarily
chosen for negotiation.l A much more general approach to delay is to
view time as an input in the dispute resolution process, analogous to
attorney effort. For each party, time has a price that depends on ex-
pected nominal rate of inflation of awards, legal trends, rate of dis-
count, and decay of evidence. Each party selects the optimum mix of
delay and other litigation inputs, subject to the constraint of the
court queue.2 Delay will be substituted for dollar outlay, depending
on their relative opportunity costs and marginal products in influencing
outcome. For example, this model would predict that delay in disposi-
tion would be positively correlated with the wage rate of attorneys and
with the potential wage income of the plaintiff. The productivity of
delay relative to other legal inputs may be particularly high in the
case of fairly severe injuries where only time can reveal the extent of
the injury and narrow the range of expectations of possible outcomes.

An increase in the wage rate of attorneys decreases the optimal
time input by both parties, but not necessarily by the same amount.
The change in input in respomse to a change in attorney wage rates de-
pends on the elasticity of expected payoff with respect to additional at-
torney time. If returns to attorney input diminish less rapidly for

the plaintiff than for the defense, a decrease in attorney wage rates

lFor example, in 1974, for the sample of cases settled with a posi-
tive award, mean time between filing and disposition of the claim is 28
months, whereas the mean court delay is only 14.8 months; in 1970 mean
delay for cases settled is 34.1 months and mean court delay is 22.6
months.

21n a model of each party's optimum choice of delay, the assump-
tion of independence is less plausible than in a model of the choice
of other litigation inputs. Delay by one side automatically imposes
a matching outlay by the other.
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will induce a greater increase in input by plaintiffs than defendants,
which tends to increase verdicts, increase the ask relative to the
offer and increase the size of settlements. The opposite holds if the
returns to additional attorney input diminish more rapidly for the
plaintiff than the defense.1 Ceilings on contingeﬁt fees fof the plain-
tiff's attorney are expected to decrease the input of plaintiff attorney
time and hence decrease awards and settlements, assuming that the ceil-
ings are binding.2

The evidence is generally consistent with predictions. Westat (1979)
reports that on single defendant cases the average award is $12,218.
The average time elapsed between filing and disposition is 15.2 months,
and the average litigation expense $1,370. Comparable figures for mul-
tiple defendant cases are $46,275, 24.8 months, and $4,610.3 However,
if multiple defendant cases involve more severe injuries, the question
arises how far these gross results reflect multiple defendants rather
than severity. The multivariate analysis reported here shows that the
positive relation between awards and number of defendants persists
after severity of injury is controlled for, is greater at settlement
than at verdict, and is greater for physician defendants. With the
1976 estimates, the elasticity of settlement size with respect to number

of non-physician defendants (primarily hospitals) is .2, whereas for

lIt is plausible that returns to attorney input diminish less rap-
idly for the plaintiff than for the defense because the plaintiff's
economic loss defines a floor to compensation, whereas the potential
award for pain and suffering is limited only by the ingenuity of the
plaintiff's lawyer. For some evidence in support of this and evidence
that the elasticity of demand is probably less than unity, see Munch
(1980).

2The types of ceilings on contingent fees for malpractice cases
that have been enacted since 1975 are more likely to be binding on the
few cases with large potential awards (severe injuries), particularly
cases that are likely to be litigated. See Munch (1980) for estimates
of the effects of binding fee constraints on size of awards.

3Many cases (43 percent) involved more than one defendant. The
mean number of defendants per case was 1.94. Figures on litigation ex-
pense are from NAIC (1977). They are downward biased estimates of
costs, because certain adjustment expenses are not routinely allocated
to specific cases. They are additionally downward biased on multiple
defendant cases because claim files for many defendants are missing.
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physicians it is .4, as predicted if physicians face a higher time and
embarrassment cost of going to court.

The lag in reporting the claim, intended as a proxy for the cost
to the plaintiff of g}cGEhg his caéé, has the predicted negative sign
for claims settled at suit, in 1974 and 1976. However, in both years
it has a significant positive effect at pre-suit and verdict. This
may reflect imperfect control for severity of the injury (the higher
the costs, the greater expected award must be to make it worthwhile
to file the claim) and non-random selection by stage of disposition
and outcome (see below).

There is no evidence that court congestion induces malpractice
claimants to settle for less, in contrast to the finding in Landes
(1971) that the settlement rate in criminal cases is positively related
to court delay. As noted above, court delay affects many aspects of
the case in different ways. A negative net effect on settlement size
is less likely if there is inflation of awards over time and if the
delay in the courts is not a binding constraint on the parties' choice
of bargaining time. Both conditions are more likely to apply to mal-
practice than to criminal_cases.2

As predicted, awards are positively related to the limits of the
defendants' insurance coverage, after number of defendants is con-
trolled for. The estimated elasticity of award with respect to in-
surance limits is .9 at vérdict, .14 at suit.3 This suggests that the

high limits of insurance coverage for medical malpractice compared

1The Physician variable is omitted from the verdict equations be-
cause the time and embarrassment cost of going to court is expected to
raise the offer but not necessarily reduce the input of effort, given
that a case goes to court. The coefficient of Physicians measures the
differential effect per physician defendant in 1976. For the other two
years, the dummy variable indicates the differential effect of at least
one physician defendant.

2The difference between my results and those of Landes may also re-
flect correlation between court delay and other characteristics of the
state. The coefficient is sensitive to which other state variables are
included in the regression.

3 s e s e . . .
It is insignificant at pre-suit, which is expected because the

size of awards at pre-suit is typically well within the limits of the
average policy.
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with personal or automobile liability are one reason why awards for a
given injury and venue tend to be higher for medical malpractice than
for other areas of liability.

Adding Defense Expenditure and Lag in Disposition has little ef-
fect on the other coefficients but significantly increases the RZ.1
The highly significant, positive coefficient of Defense Expenditure is
presumably due to correlation between this and other omitted vyari-
ables—-in particular, the plaintiff's litigation expenditure. More
interesting is the finding that although cases settled before suit get
higher awards the longer the time elapsed between filing and disposi-
tion, delay in disposition has no significant effect on award size for
cases closed at suit or at yerdict. The positive relation between size
of award and lag in disposition reported in Westat (1979) is apparently
due to the correlation between delay and other factors (in particular,
severity of the injury). Delay per se has no effect, suggesting that
awards do not include interest from the date of filing to closing, so
the defense may gain by delaying settlement.

The only available measure of the wage rate of attorneys (median
income in 1969) is'not ideal. It has a significant negative effect on
settlements in 1970, as expected if returns to attorney input diminish
less rapidly for the plaintiff than the defense. However, this variable
is positive but insignificant in 1974, positive and significant in 1976.
It is impossible to tell whether this reflects a change in the judicial
climate between 1970 and 1976, difference in the sample of states,
larger measurement error in the variable, or correlation between this
and other variables that changed over time. The enactment of a ceiling
on plaintiff attorneys' fees has the predicted negative effect on ver-
dicts and cases settled at suit when case characteristics only are in-
cluded in the equation (1976 only). When other state variables are

added (third equation), the ceiling on fees is no longer significant.

lAlthough these variables are endogenous, they are predetermined
at the time the size of award is determined. There is insufficient
information in the claims files to treat them as simultaneously deter-
mined with size of award.
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Disposition

The 1976 estimates, if taken at face value, would imply that the
4 percent of cases settled during trial have 72 percent higher settle-
ments, and that verdicts decided by a jury have awards more than twice
as large as verdicts decided by a judge. No confidence should be
placed on either of these estimates because of small sample sizes (only

four cases decided by a judge) and possibility of selection bias.
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VI. THE PROBABILITY THAT THE PLAIKNTIFF WINS

THE LEGAL STANDARD

In principle a medical provider is found liable if it can be shown
that an injury occurred that was causally linked to the medical treat-
ment, that the treatment fell short of the due standard of care, and the
action lies within the scope of the provider's liability. In recent
years changes in common law have expanded the scope of liability of
hospitals and physicians. Abolition of charitable immunity and govern-—
ment immunity has brought non-profit and government hospitals within the
scope of liability. The liability of hospitals for actions of their em-—
ployees has been extended by the doctrine of respondeat superior. The
doctrine of informed consent has made providers responsible for more
than mere technical competence. Abolition of the locality rule has re-
placed a narrowly defined standard of care with a broader, often na-
tional standard. The doctrine of res ipsa loquitur, which shifts the
burden of proof from the plaintiff to the defense, has made it easier
for the plaintiff to get a case to the jury.l

Since the malpractice "crisis" of 1974-75, many states have enacted
legislation attempting to limit the liability of providers. As of May
1977, 21 states had passed laws limiting the use of informed consent, 16
had modified the standard of care, and 16 had modified the standard of

proof.

IMPLICATIONS OF THE MODEL

Rules that expand the scope of 1liability (increase in 22) increase
the probability of a verdict for the plaintiff (q) directly. There is
also an indirect effect through changes in the parties' expenditure on
litigation. Expenditure by both parties increases, unless an increase

in Zy reduces the marginal productivity of legal inputs in influencing

lThe narrow interpretation of this doctrine applies to only a small
number of cases of obvious error (such as the proverbial sponge in the
stomach). The broader interpretation requires the plaintiff to prove
only that it was more likely than not that the injury resulted from
negligence, so is potentially applicable to many more cases.
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q.l If the productivity of plaintiff inputs increases relative to de-
fense, then the indirect effect reinforces the direct effect. An in-
crease in the cost of litigation for the plaintiff (defense) tends to
reduce (increase) q.

For cases settled out of court, the probability that the plaintiff
wins (q*) was analyzed above in terms of the alternative probability
that the case is dropped. A necessary condition is that the plaintiff's
expected payoff from continuing exceeds his expected cost. The case
will not be dropped if the defense actually makes a positive offer. The
model implies, therefore, that the probability that the plaintiff wins,
for cases settled out of court, is positively related to q, the expected
award, and the litigation costs of the defense and negatively related to
the litigation costs of the plaintiff.

The model outlined here does not formally include errors in expec-
tations. Yet if expectations ‘were always correct, cases would not be
filed and then dropped, because this represents an investment with zero
return. Cases where there is great uncertainty (large variance of ex-
pectations) as to the size of the award, the probability of winning, or

the costs of litigation are more likeiy to be dropped.

EMPTIRICAL ESTIMATES

Discriminant function estimates of the determinants of the proba-
bility of the plaintiff winning are reported in Tables 10-12 for 1976,
1974, and 1970.2

It is conceivable that an increase in Zo increases the productiv-
ity of inframarginal inputs but reduces it at the margin. In this case,
the effect of an increase in Zo on L is uncertain. See the appendix.
Evidence from the 1970 survey shows that the defense spends more on
cases it considers legally meritorious, which implies 3Ld/3q > O.

21f the underlying model of the probability of an event is logis-
tic, discriminant function estimates are unconditional maximum likeli-
hood estimates of the parameters of the logistic function, if the ob~-
servations on the explanatory variables are drawn from a multivariate
normal population. Given the normality assumption, t—- and F-statistics
computed by the discriminant function provide precise t- and F-tests for
eliminating insignificant variables. When the normality assumption is
not satisfied, as in the case of dummy variables, discriminant function
estimates are not consistent. However, it has been shown by Halperin,
Blackwelder, and Verter (1971) that discriminant function estimates of
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Table 10
PROBABILITY THAT THE PLAINTIFF
WINS: 1976

(t-statistics in parentheses)

-_

Variable Pre-Suit Suit Verdict

Compensable Damages
Loss -.11 .20 .12

(-2.09) (4.59) (.84)

Loss dummy -2.33 1.27 2.33
(-5.91) (3.36) (1.78)

PPD x Life .001 .01 .04
(.91) (3.09) (2.34)

PTD x Life .004 .007 .03
(.37) (1.19) (1.27)

Death x Life -.01 .009 04

(-1.84)  (2.43)  (2.54)

Evidence of Negligence

Res ipsa ' 1.71 1.08 -.64
(4.07) (2.48) (-.40)

Lack of prevention .90 .88 ~1.69.
(2.84) (2.84) (-1.35)

Incomplete cure -.03 .12 -1.64
(-.09) . (.42) (~1.49)

Induced .53 .46 -.35
(1.88) (1.70) (-.33)

Standard of Care .12 .07 -.48
(.53) (.29) (~.60)

Informed consent -.11 .28 -.77
(-.68) (2.07) (-1.37)

Win rate 5.21 2.79 9.53
(6.77) (3.65) (3.06)

Attorneya/Tria%b/ _ .88 -.40 .80
Jury verdict (5.86)  (~1.43)  (1.26)

Litigation Costs, etc.

Income

Not employed

Lag in reporting
Defendants

Court delay

Lawyers' income

Gompatat ive-nagligenc

Lag in disposition

R2
n 1181 1689 178

aPre-suit only.
bSuic only.
SVerdict only.
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Table 11

 PROBABILITY THAT THE PLAINTIFF

WINS:

1974

(t-statistics in parentheses)

Variable Pre-Suit Suit Verdict
Compensable Damages
Loss .17 .18 -.07
(.32) (3.67) (~.62)
Loss dummy -.12 -.80 -.56
(~.56) (-1.99) (-.67)
Life . 004 .008 -.008
(1.02) (1.83) (-.61)
PPD X Life .01 .006 .02
(2.39) (1.22) (1.45)
PTD X Life -.05 .02 .04
(-2.38) (1.47) (1.29)
Death x Life ~.02 .0009 .03
(-3.15) (.13) (1.71)
Evidence of Negligence
Res ipsa 1.17 .73 .16
(3.19) (3.92) (.34)
Informed comsent .37 -.08 -1.09
(1.25) (~.44) (-2.78)
Misdiagnosis -.24 .05 -.67
(-1.36) (.32) (~1.77)
Locality .64 .64 .82
(2.99) (2.37) (1.44)
Litigation Costs, etc.
Income -.87 -.34 .07
(-3.25)  (-1.81) (.16)
Not employed ~-8.03 -3.00 .22
(-3.32) (-1.80) (.06)
Lag in reporting .007 -.29 -.27
(.10) (-4.34) (-1.60)
Defendants .76 .67 1.65
(2.51) (4.10)  (3.72)
Court delay -1.10 -.82 .95
(-4.43) (-3.04) (1.51)
Lawyers' income 1.46 .74 1.29
(2.29) (.93) (.74)
Comparative negligence .10 -.07 -.09
(.57) (-.32)  (-.18)
Lag in disposition -.71 .31 -.37
(~7.69) (3.16) (-1.32)
Number of claims ~.23 .12
(-2.13) (.10)
Expense 2,11
(1.06)
C -3.23 -3.78 -.17
(-.10) (-.05) (-.76)
R2 .153 .147 .203
n 1102 1302 214
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Table 12

PROBABILITY THAT THE PLAINTIFF
WINS: 1970

(t-statistics in parentheses)

Variable Pre~-Suit Suit Verdict
Compensable Damages
PPD -1.63 .33 -1.84
(~1.53) (.53) (=1.00)
PTD -.11 -1.26 5.93
(-.08) (=1.07) (1.72)
Death -.38 .33 -1.53
(-.68) (.59) (-.94)
Life .001 .007 -.03
(.29) (.96) (~1.46)
PPD X Life .04 -.003 .09
(1.66) (~.15) (1.40)
PTD X Life .01 .02 -.17
(.33) (.84) (-1.27)
Death X Life -.006 -.01 .02
(-.44) (-.96) (.42)
Evidence of Negligence
Liability 4.76 3.93 4.73
(24.48) (18.94) (5.89)
Attorney .73
(3.42)
Litigation Costs, etc.
Income .24 -.68 . -.79
(.32) (-1.22) (-.59)
Not employed 1.98 -6.66 -7.40
(.30) (-1.32) (-.63)
Lag in reporting -.14 -.22 .58
(-1.71) (-2.50) (2.03)
Defendants -.07 -.08 -.77
(-.23) (-.40) (~1.08)
Court delay .22 47 .19
(.97) (1.61) (.28)
Lawyers' income .51 2.04 .92
(.62) (2.02) (.43)
Lag in disposition -.36 .23 .56
(-4.05) (1.93) (1.34)
Expense 42
(1.39)
Number of claims -.07 -.27
(-.60) (-2.33)
C -8.84 -1.48 ~10.48
(-.51) (-.96) (-.27)
R2 .459 .366 .391
n 865 769 © 124
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Evidence of Negligence

The claims files contain very little information on the.evidence
of negligence. The single most powerful predictor of payment being
made to the plaintiff is the insurance company's evaluation that the
claim had legal merit (Liability), which is reported only for 1970.1
This indicates that the outcome in court is far from a random event,
at least for the defense. Of cases won by the plaintiff, the insurer
considered 51 percent had legal merit, but only 5 percent of cases lost
by the plaintiff. Thus the outcome was correctly predicted 83 percent
of the time.?

In 1974 it is known if a case alleged res ipsa. As expected,
these cases have a significantly higher probability of receiving pay-
ment before verdict.3 Similar effects are observed in 1976 for cases
I classified as res ipsa cases because they involved an obvious error,

such as the wrong patient or wrong drug. Cases involving an injury

parameter values and standard errors are quite close to the conditional
maximum likelihood estimates, even when applied to data sets with sev-
eral discrete variables. Because of the costs of using maximum likeli-
hood techniques for exploratory analysis in large data sets such as
these, only discriminant function estimates have been made so far.

They are expected to provide reliable tests of significance but possibly
biased estimates of parameter values.

lOn the average defense expenditure on cases ultimately won by the
defense was only 50 percent of the average amount spent on cases won by
the plaintiff, which is highly correlated with Liability. This suggests
that this variable is not mere hindsight of the survey respondent.

2The defense may choose to litigate cases it expects to lose for
at least three reasons. First, on cases won by the plaintiff, the de-
fense is unsure of the outcome: 51 percent accurate on average. Second,
the size of the award is uncertain: in 63 percent of cases won by the
plaintiff the defense considered the injury as severe as claimed. Be-
cause of some combination of these factors, settlement was recommended
to the insured in only 36 percent of the cases ultimately won by the
plaintiff. Third, the insured may refuse to settle. However, there
are no reported cases where the insurer recommended settlement and in-
sured approval was required but was refused. Thus there is no evidence
that physicians' reluctance to implicitly admit liability by settling
is a major obstacle to settlement. These conclusions are based on
small samples, however. Percentages are lower bounds because non-
responses were categorized as negative responses.

3The apparent lack of effect at verdict is probably due to small
sample size and selection bias: where negligence is obvious, litigation
to verdict is less likely,



induced by treatment or alleging lack of preventive care are also more
likely to receive payment than cases alleging incomplete cure or the
omitted category, which includes misdiagnoses and unauthorized treat-
ments. This is corroborated by the 1974 data, where cases alleging
misdiagnosis are found to have a lower probability of winning at ver-
dict, as are cases alleging lack of informed consent.l This evidence
suggests that the likelihood of a finding of negligence is greater for
obvious errors. If so, any deterrent effect of the malpractice system
is uneven across medical procedures, depending on the patient's ability
to detect and prove an error in treatment.

The probability of winning before suit is significantly higher if
an attorney is present, Again, it is impossible to distinguish the
marginal product of the attorney from the selection bias, because rep-
resentation is less likely for cases with a low probability of winning.

In 1976 a variable indicating the average win rate by plaintiffs
in the stafe over the year July 1975 to June 1976 is included. The sig-
nificant positive sign at all stages of disposition confirms that in
some states there is a higher propensity to hold for the plaintiff that
is not captured by the variables I have been able to measure.

As in the case of awards, it was not possible to distinguish net
effects of the 1975-76 malpractice reform legislation. Enactment of
a law defining the standard of care was estimated to have a significant
negative effect on the probability of winning, but this effect is re-
duced when Court Delay is added and eliminated when Lawyers' Income is

added.

Compensable Damages

In principle, "the severity of the injury is not relevant to the
issue of negligence. The Learned Hand rule for determining negligence

requires weighing expected damages relative to prevention costs. In

lIn 1974 12 percent of cases alleged res ipsa; in 1976 I classi-
fied only 2 percent as res ipsa cases. The finding that cases alleging
lack of informed consent have a lower probability of winning is some-
what surprising, because this is often not the only allegation but addi-
tional to an allegation of negligent care. Thus, it adds another possi-
ble ground for finding negligence even if the defendant's practice is
found to conform to the technical standard of care.



medical malpractice this weighing of costs and benefits in each case is
typically replaced by the standard of practice in the profession as the
benchmark of negligence. However, in practice the issue may amount to
determining whether an observed bad outcome is more probably the un-
lucky result of acceptable care or the result of negligent care. Other
things equal, the more severe the injury, the more likely it was due to
substandard care. Thus a positive association between severity of the
injury and propensity to hold for the plaintiff would not necessarily
indicate that the courts were applying a no-fault rather than a negli-
gence standard.

The evidence confirms that the probability that the plaintiff wins
at verdict and suit is positively related to the severity and duration
of the injury (statistically significant only in 1976). Economic loss
is also highly significant at suit in 1974 and 1976. Thus, these re-
sults confirm the prediction that the propensity to drop is inversely
related to the expected payoff. However, the results for settlements
at pre-suit are not consistent. This may Bérattributable to selection
effects: of cases involving a large loss, only those with weak evidence
of negligence will close without filing suit.

The evidence clearly refutes the common allegation that insurance
companies can be forced to pay on frivolous claims, in order to avoid
costly litigation. Roughly 50 percent of claims closed at settlement

(which constitute over 90 percent of all claims) receive no payment.l

Litigation Costs

Two proxies for the plaintiff's litigation costs are included:
income and the lag in reporting the claim. The probability of dropping

the case is positively related to the plaintiff's income but the

It is true that claims receiving payment before suit tend to be
low valued cases. But it has been argued that this results from selec-
tion of more severe cases out of this sample.
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significance level is low.l The lag in reporting the claim signifi~-
cantly increases the probability that a case is droppedu2

The effect of number of defendants (a proxy for the costs of the
defense) is not consistent in all three years. In 1974 the probability
of payment to the plaintiff is significantly positively related to the
number of defendants, as predicted. However, in 1976 the effect is
(insignificantly) positive at verdict but negative at settlement, and
in 1970 it is insignificant. Contrary to expectations, the doctrine
of comparative negligence has no (measurable) effect.

The effect of court delay on the probability that the plaintiff
wins is also unstable over time--positive in 1976, negative in 1974,
and insignificant in 1970. This may reflect real changes in the rela-
tive advantages of delay to the two parties, which is theoretically
quite plausible but probably also reflects other unmeasured factors.
To test this, Court Delay was included in the verdict equations. It
has a significant positive effect in 1976 and 1974, which is not pre-
dicted by the theory that court delay operates by its effect on the ex-
pected payoff to the parties from litigating.

The wage rate of attorneys has either no effect or a positive
effect on the probability that the plaintiff wins. This is inconsis-
tent with the findings in the award equations. As in that case, the

coefficients of the state variables are unstable.

1 . . . . .
The predicted sign is negative only if Loss accurately measures
the positive relation between income and payoff,

2In addition to increasing plaintiff costs (relative to the de-
fense), delay in reporting a claim may increase uncertainty, which
also increases the probability of dropping.



-53-

VII. THE DECISION TO LITIGATE

IMPLICATIONS OF THE MODEL

A necessary condition for continuing litigation is that the plain-

tiff's minimum ask exceeds the defendant's maximum offer; equivalently,
the plaintiff's expected payoff exceeds the defendant's by more than
the sum of their incremental litigation costs. It follows that the
propensity to litigate is likely to be positively felated to the stakes
(V);l negatively related to plaintiff and defendant litigation costs;
and positively (negatively) related to the probability that the plain-

tiff wins (q), if dispersion of expectations increases (decreases) with q.

EMPIRICAL ESTIMATES

Discriminant function estimates of the propensity to proceed from
pre-suit to suit and from suit to verdict are reported in Tables 13-15
for 1976, 1974, and 1970. The data available in the claim files ex-
plain less of the decision to go to verdict than of the decision to
file suit, which is consistent with the hypothesis that cases where

the outcome is least predictable tend to go to verdict.

Compensable Damages

Cases involving relatively large loss are much more likely to
file suit, but loss is unrelated to the decision to go to verdict.
For minor injuries, the likelihood of early settlement is greater for
young plaintiffs. However, for severe injuries, the likelihood of

early settlement is less for young plaintiffs, as would be expected

lLandes (1971) and Posner (1973) conclude that the propensity to
litigate increases with the stakes of the case. They reach this con-
clusion in the context of a model that does not explicitly allow for
changes in parties' expenditure on litigation with the stakes, and
the indirect effect of this change on the outcome. It is shown in
the appendix that these indirect effects are offsetting, so the con-
clusions of the simple model hold.



Table 13

THE DECISION TO CONTINUE LITIGATION: 1976

(t-statistics in parentheses)

Variable To Suit? To Verdictd

Compensable Damages

Loss .28 .04
(8.54) (.68)

Loss dummy 1.44 .14
(5.78) (.25)

Life -.009 -.01
(-3.25) (~1.95)

PPD x Life .01 .01
(4.12) (1.83)

PTD x Life .003 .01
(.52) (1.54)

Death x Life .02 .01
(5.08) (2,40)

Limit on awards -1.07 .50
(-4.73) (1.20)

Excess ratio .46 -.09
(3.69) (-.40)

Evidence of Negligence

Lack of prevention .09 -.21
(.63) (-.75)

Incomplete cure -.21 -.37
(-2.04) (~1.99)

Scope of liability .009 .29
(.12) (2.30)

Litigation Costs, etc.

Income ~-.15 .20

(~1.23) (.96)

Not employed -1.66 1.16

(~1.45) (.59)

Lag in reporting .75 -.03

(19.62) (-.37)

Defendants 1.41 -.12

(16.21) (-.82)

Physicians ~.22 .30

(~3.44) (2.84)

Fee limit .34 -.87

(2.18) (-2.95)

Court delay .25 -.25

(2.02) (-1.09)

Lawyers' income -.28 -1.95

(-.68) (-2.32)

Comparative negligence ~.20 .~.38

(~1.84) (-1.71)

Insurance share -.007 .02

(~1.82) (2.25)

Number of claims .27 -.10

(4.42) (-.83)

o} -1.51 1.61

(.36) (2.43)

R2 .310 .048
n 3248 1867

30 = claims closed pre-suit.

s
won

.claims closed at suit or verdict.
b . .
0 = claims closed at suit.
1 = claims closed at verdict.



Table 14

THE DECISION TO CONTINUE LITIGATION:
1974

(t-statistics in parentheses)

Variable To Suit? To VerdictP

Compensable Damages

Loss .31 -.02
(8.81) (~.41)
Loss dummy -.18 T4
(-.95) (1.77)
Life -.006 -.008
(~2.24) (-1.63)
PPD x Life .02 004
(4.87) (.71)
PTD X Life -.003 .02
(-.34) (1.79)
Death X Life .02 .01
(3.80) (1.44)

Evidence of Negligence

Res ipsa 1.17 .15
(7.45) (.75)
Misdiagnosis .18 .40
(1.55) (2.40)
Informed consent .65 .78
(4.43) (4.09)
Locality abandoned .56 -.50

(3.34) (-1:68)

Litigation Costs, etc.

Income -.54 .05
(~3.64) (.23)

Not employed -5.23 .48
(-3.93) . (.26)

Lag in reporting .85 ~-.10
- (19.10) (-1.36)
Defendants .61 -.18
(4.38) (~.97)

Physician .21 -.11
(1.63) (-.51)

Court delay .57 W45
(3.16) (1.55)

Lawyers' income .07 -.74
(.14) (-.85)

Comparative negligence -.34 -.23
(-2.38) (~.96)

Number of claims CoL21 -.22
(2.57) (-1.67)

C -2.78 6.01
(.09) (1.08)
R2 .368 .056

n 2618 1516
80 = claims closed pre-suit.
1 = claims closed at suit or verdict.
bO = claims closed at suit.
1 = claims closed at verdict.
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Table 15

1970

THE DECISION TO CONTINUE LITIGATION:

(t-statistics in parentheses)

Variable To Suit To Verdict
Compensable Damages
PPD 1.56 -.05
(3.82) (-.08)
PTD .38 .02
(.55) (.02)
Death .58 .05
(1.89) (.10)
Life ~.004 ~-.02
(-1.11) (=2.74)
PPD x Life -.01 .01
(~.98) (.69)
PTD X Life .02 .003
(.94) (.13)
Death x Life .002 -.001
(.30) (-.09)
Severity -.18 -.001
(-1.50) (-.01)
Evidence of Negligence
Liability .25 -1.50
(2.07) (-6.89)
Locality rejected -.22 .13
(-1.58) . (.47)
Litigation Costs, etc.
Income .64 -.91
(1.89) (-1.72)
Not employed 5.06 -8.70
(1.67) (-1.83)
Lag in reporting .51 .09
(10.72) (.98)
Defendants .91 .19
(6.84) (-.92)
Physician .05 .31
(.38) (1.29)
Insurance .05 .20
(.85) (1.83)
Court delay -.02 -.26
(~.16) (-.94)
Lawyers' income -.25 -1.49
(-.52) (~1.43)
Number of claims .24 -.31
(3.31) (-2.40)
C ~5.90 2.13
(~.60) (2.30)
r2 .190 121
n 1758 893
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if both the expectation and variance of the size of award increase
with the severity and duration of the injury.

Disagreement as to the severity of the damages is apparently a
less important source of conflict than disagreement as to liability.
The insurer's evaluation that the injury was as severe as claimed
(Severity) is not significantly related to the propensity to litigate

at either stage.

Evidence of Negligence

The most powerful predictor of whether a case will go to verdict
is the insurer's opinion of the liability. Cases where the defense
recognizes liability are likely to be settled,2 Thus the fact that
the plaintiff wins only 20 percent of the cases that go to verdict but
50 percent of the cases settled before verdict in part reflects the
selection of cases with weak evidence of negligence into the verdict
sample.,

Cases alleging res ipsa in the 1974 sample are much more likely
to proceed to suit, but not to verdict.3 Cases alleging misdiagnosis
or lack of informed consent are more likely to go to suit and to ver-
dict, suggesting that plaintiffs systematically overestimate their
chances of winning on these cases. Cases involving an incomplete cure
are less likely to litigate and, as shown earlier, are less likely to
win. Thus this type of case also appears to involve plaintiff over-

optimism.

lIn both 1976 and 1974, cases of permanent partial disability are
more likely to be litigated to suit than cases of permanent total dis-
ability. 1It is plausible that uncertainty as to the extent and dura-
tion of the injury is greater in the case of partial than of total dis-
ability.

2The evidence suggests a negative correlation between q and vari-
ance of the parties' expectations of q. This assumes that the defense's
prediction of q is unbiased. To the extent there is prediction error,
cases where the defense overestimates q are more likely to settle, and
the measured effect of Liability is an upward biased estimate of the
effect of q.

3Cases classified as res ipsa in 1976 did not have a significantly
different probability of being litigated, so this variable was dropped.
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Litigation Costs

The propensity to file suit is negatively related to plaintiff’s
income in 1974 and 1976, which is consistent with the theory that an
increase in income decreases the ask relative to the offer.l Contrary
to predictions based on plaintiff costs, a long lag in reporting the
claim increases the propensity to file suit but has no consistent ef-
fect on the propensity to go to verdict. The former effect may reflect
an urgency to file suit before the running of the statute of limitations.

In 1976 the probability of going to verdict is significantly lower
in states that had enacted a ceiling on contingent fees, although the
propensity to file suit is higher in these states. As with all state
variables, confidence in this conclusion is weak.

Cases involving multiple defendants are more likely to proceed to
suit. The tendency of multiple defendants to raise costs for the de-
fense®’ (which should encourage early settlement) is apparently offset
by greater uncertainty as to allocation of liability among the defen-
dants. 1In 1976, I included a measure of the market share of the lead-
ing malpractice writer in the state, to test the hypothesis (not incor-
porated into fhe mbdei) that therbayoffrto the defensé‘from litigating
one case has precedent value on other cases. The positive coefficient
is consistent with this hypothesis.

There is no evidence that court delay encourages settlement. This
variable is positively related to the decision to sue, unrelated to the
decision to go to verdict. Again, this.can be rationalized by correla-
tion with unmeasured factors that encourage litigation in malpractice

as well as other personal injury cases.

Other State Effects

It was hypothesized that uncertainty about court behavior should
be less and settlement more common in states with a large number of
claims. On the contrary, the number of claims in the state is posi-

tively correlated with the propensity to sue, presumably because both

1 . .

The positive effect of income on compensable damages increases
ask and offer symmetrically; the positive effect of income on litiga-
tion costs reduces the ask but does not affect the offer.
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are correlated with unmeasured factors. The propensity to sue is also
positively related to the excess limits ratio, which is an indicator

of the chance of a large payoff.1

1The excess limits ratio is the ratio of the average incurred cost
per claim in excess of $25,000 to the average incurred cost per claim
truncated at $25,000, for 1970-74.
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VIII. CONCLUSION

This analysis of the disposition of malpractice claims has used

data from three surveys to address the following questions:

o To what extent does reality conform to the legal standard of
payment eqﬁalrto démages, if and only if negligence occurred?

0  Are departures from the legal standard consistent with an
economic model of claim disposition?

o What is the net effect of certain case characteristics on the
outcome (as opposed to gross relationships tabulated in pre-
vious analyses of these claims files)?

o What is the effect of specific laws and other characteristics

of the legal enviromment in the state?

Before I summarize the results, certain caveats are in order. The
data available do not permit complete answers to these questions. In-
surance claims files lack much of the information relevant to the out-
come; data that are in principle available are often either missing or
reported with error. After I eliminated cases lacking data on key vari-
ables, sample sizes are small, especially for cases tried to verdict.
The estimation techniques used here do not control for non-random selec-
tion of cases by stage of disposition, so the estimates are to be inter-
preted as conditional on the stage of disposition, not unconditional
estimates of population parameters.

Nevertheless, the results are generally consistent with the legal
standard and the economic model. Awards are strongly relateduto the
severity of the injury and, for permanent injuries, to the life expec-
tancy of the plaintiff. Consistent with the law of compensable damages,
cases involving death receive substantially less than cases of permanent
disability. Awards are positively related to earnings for persons em-
ployed at the time of the injury. On average, employment status and sex
do not have a significant effect, consistent with the legal standard of
compensation for potential wages for persons not employed in the market

sector.
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I do not attempt to measure the adequacy of compensation. I do
test the more limited hypothesis that awards increase at least in pro-
portion to pecuniary loss (as would be expected if awards attempt to
compensate for both pecuniary and non-pecuniary loss, and the latter
is at least proportidnal to the former). The hypothesis of proportion-
ality cannot be rejected. This implies that the result reported by
others, that awards tend to be greater than loss for cases involving
relatively low loss and less than loss for cases involving relatiﬁelyl
large loss, could be due entirely to error in reported loss.

Awards depart from the legal standard of compensable damages in
ways predicted by the economic model of disposition, which predicts
that settlements discount expected court awards by the probability that
the plaintiff would win. Proxies for the probability that the plain- |
tiff would win (insurer's evaluation of liability, allegation of res
ipsa, representation by an attorney) are all associated with higher
settlements.1

As predicted, settlements are also positively related to the liti-
gation costs of the defense: the elasticity of award with respect to
number of hospital defendants is .2; for physician defendants it is .4.
Settlements are negatively related to the litigation costs of the plain-
tiff, as represented by the lag in reporting the claim, for cases
settled at suit.3 Awards are positively related to the limits of the
defendants' liability insurance coverage, after number of defendants is
controlled for.

Measurement of the determinants of the probability that the plain-
tiff will win were generally less successful than size of awards. How=-

ever, what little information there is on the evidence of negligence is

lThe positive association between attorney representation and set-
tlements probably reflects imperfectly measured loss and positive
marginal product of the attorney as well as a higher probability of
winning.

2 . . . . . . .
The higher value for physicians is attributed to higher time and
embarrassment costs of going to court.

3. . . . e s

This coefficient may overestimate the effect of plaintiff costs
because of correlation with imperfectly measured loss and evidence of
negligence.
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consistent with the legal standard. The single most powerful predictor
of payment being made to the plaintiff, at verdict and in settlement,
is the insurance company's evaluation that the claim had legal merit.
Cases involving obvious error (1976) or alleging res ipsa (1974) have a
higher probability of winning, as do cases where the injury was "induced
by treatment." Cases involving less obvious error--misdiagnosis or lack
of informed consent, incomplete cure or unauthorized treatment--are less
likely to receive payment. Representation by an attorney increases the
probability of payment.l

The model predicts that the probability of payment to the plaintiff
depends not only on the evidence of negligence but also on the size of
the expected award and the litigation costs of the defense and (nega-
tively) on the litigation costs of the plaintiff. Consistent with these
predictions, the evidence shows that the probability of payment to the
plaintiff out of court is positively related to the severity and duration
of the injury and to reported loss (proxy for expected award) and
negatively related to the lag in reporting the claim (proxy for plaintiff
litigation costs). However, the effect of the number of defendants
(proxy for defense litigation costs) is significéntiy positive only in
1974. Because roughly 50 percent of all claims receive no payment, the
allegation that insurance companies can be forced to pay on all claims,

no matter how "frivolous,"

is clearly false.

The model predicts that the propensity to litigate is positively
related to the expected award, negatively related to the costs of liti-
gation, and positively related to uncertainty as to the outcome. The
data available explain less of the decision to go to verdict than the
decision to file suit. The size of the compensable damages has the

expected positive effect. Strong evidence of negligence tends to en-

courage settlement. Cases involving multiple defendants are more likely

For potential bias in this variable as an indicator of liability,
see fn 1, p. 61. However, the measure of the effect of an attorney is
downward biased because it is conditional on closing at pre-suit. The
higher probability of winning at suit than at pre-suit is in part due to
attorney representation, which is virtually 100 percent at suit.
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to go to suit. Thus it appears that the tendency of multiple defendants
to raise costs for the defense and thereby encourage settlement is more
than offset by the increase in uncertainty and possibly lower costs for
the plaintiff, ,

The attempt to measure the effect of state characteristics was
generally unsuccessful. These include changes in common law doctrine,
such as modification of the locality rule; tort reforms enacted since
1975, such as ceiling on awards and on contingent fees! rulings applying
to all branches of tort law, such as adoption of comparative negligence,
measurement of pain and suffering by a mathematical formula, differences
in wrongful death statutes; per capita income and the average income of
lawyers in the state; and the average delay in the state courts. Indi-
vidual coefficients were sensitive to the specification and umstable
across years. This may be due to correlation with other measured and
unmeasured variables, imprecise measurement, simultaneous determination,
or simply no effect. In the case of the 1975-76 changes in malpractice
law, which were enacted after many of the claims used here had been
filed, it could not be hoped to measure full, long—fun effects. Even as
a group, state characteristics added little explanatory power. However, -
the strong positive effects on the propensity to litigate of the number
of claims in the state, the excess limits ratio, and the average plain-
tiff win rate suggest that there are distinct differences across states
not captured by the variables used in this analysis. '

Because of the quality of the data, policy conclusions are tenta-
tive. Perhaps the most important finding is that the disposition of
claims conforms to some extent to the legal standard and departs from
it in ways that are consistent with a simple model of rational behavior
by the parties involved, subject to the constraints implied by the ex~
pected outcome in court and the costs of litigating. Therefore, al-
though the great majority of cases are settled out of court, they are
influenced by the legal standards adopted by the courts. The most ex-
treme criticisms, that the system is random with respect to whether and
how much payment is made, are clearly unfounded. Evaluation of the tort
reforms that have already been enacted requires further analysis of

claims closed since 1976.
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The finding that cases involving obvious medical error are less
likely to be litigated is relevant to the proposal to designate specific
injuries that are more likely than not due to negligence as compensable
on a no-fault basis. Because the cases likely to be designated as
"compensable events" are those less likely to be litigated under the
negligence system, the savings in litigation costs may be small. The
most costly cases, in terms of litigation, will be left in the negli-
gence system. '

Reforms designed to reduce the cost of litigation may be counter-
productive because of perverse effects on the incentive to settle. Al-
though the maxtmum the parties would be willing to spend might be re-
duced, the actual amount spent might not be because the incentives'to
settle and, hence, spend less than the potential maximum are inversely
related to the cost of litigating. A necessary condition for settle-
ment is that disagreement as to the outcome is less than the costs of
continuing. This implies that the greatest hope for a reduction in ex-
penditure on litigation lies in reforms that reduce uncertainty as to
the standard of care, scope of liability and size of awards, or increase {
the information available to each side as to the strategy of the other. | |
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Appendix

MODEI. OF THE DISPOSITION OF CLAIMS

The model may be summarized as follows:

. P Py. ;4 d
L (Zl’ 223 w )9 L (219 ZZ’ w )] (A.l)

Vo= V[Z;

= yverdict in court.

= . 1P Py, 14 d
q W[ZZ’ L (Zl, ZZ’ w); L (Zl’ 22, w )] (A.2)

= probability of a verdict for the plaintiff.

TP _ P
L =1 (219 Zz’ WP) (A.3)

= plaintiff's optimum expenditure on litigation.

~d d d
L™ =17(2y, 2,5, w) : (A.4)

= defendant's optimum expenditure on litigation.

AP = P(z_, IPYBP(z., TPy - wPLP(z., z., wP) (A.5)
2 1 10 %
= plaintiff's minimum ask.
ad = 4z, thHede, 1Y + wdﬁd(zl, Z,, w) (A.6)

2’ 1’

= defendant's maximum offer.

F = F(AP - Ad) v (A.7)

= propensity to litigate.

s = gAd + (1 - g)AP (A.8)

= gettlement.

Changes in the exogenous variables, Zl’ 22, wp, and wd affect the

outcome variables both directly and indirectly through their effect on
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litigation inputs, LP and Ld. Consider first the effect on litigation
inputs.
The plaintiff's optimum litigation input, LP, is the solution to

the equation:

For any parameter 8, LY 2 0 as G6 E 0. Let Z1 be any variable that

tends to increase the size of award, such as severity of the injury.

= P RP P LP 2P p P
G = r: B + r° B >0 and L > 0, assuming B B > 0.

Let Z9 be any variable that tends to increase the probability of

a verdict for the plaintiff, such as convincing evidence of negligence.

= P p P P > P> . P p >
Gy T BY + r, BL z 0 and LZ Zz 0, assuming r, > 0? I, 2 0.
2 2 2 2 2
£§2 is positive unless an increase in Zy reduces the marginal product
of LP in raising rp, in which case the sign is uncertain.
Let wP be any variable that raises the plaintiff's cost of inputs,

such as the opportunity cost of time of the plaintiff or attorney.

= -1 and IP_ < 0.
wi' wP

. . . . ad .
The defendant's optimum litigation input, L, is the solution to

the equation:

< <
-:)—OasHe;O.

Let Zl and Z2 be as defined previously; wd is any variable that

~d
For any parameter 0, Le

increases the defendant's cost of inputs, such as opportunity cost of

the defendant's time. Then:



-67~-

d _d d .d ~d . d d
H =r_ B+ B < 0 and L > 0, assuming B >0, B < 0.
zp - 'Lz T Y nzg Zq & %z, 7 7 Przg
_ d d _d < d > . d d >
HZ2 = rLZ2 B™ + rZ2 BL N 0 and LZ2 % 0, assuming 1:=Z2 > 0, YLZZ z 0.

Ad °
L27 is negative unless an increase in Z, reduces the marginal

2d s . d . . . . .
product of Ld in reducing r , in which case the sign is uncertain.

The effect of changes in the parameters on the minimum ask and

maximum offer are as follows:

P _ oD 3P , 2P 2P AD AP AP _ _P AP
Azl r [le + BL Lzl] + B r LZl w LZ1
= P BF >
Y le 0.
i ~ Ad A A A A
A; =pfd[B; + Bi Lg 1 + 84 eg Lg + ud L;
1 1 1 1 1
=431 5o
27
P 2P P ~P 2P ~P 3P 7P P 2P
A = BY[r +r L ]+t B L - w L
Z, z, L "z, L "z, z,
=1’§p’f§>0
2
d _ ad . ad ~d ad «d ad ~d d ~d
Az2 =B [rz2 + T LZZ] +7 BL LZ2 +w L72
= Bd ?g >0
2

Thus an increase in Zy or 22 increases the ask and offer by the
direct increase in the expected payout. The indirect effect on expected

payout, due to an increase in L, is exactly offset by the incremental

expenditure on litigation, wi..
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Similarly, the effect of a change in per unit input costs is con-

fined to the direct effect:

AP = [P BP 4 gP §P _ PIfP _ 1P

=-1P <0
d ~d ad ~d ad d,~d d
A = [r B, +r. B +wl]L + L
wd [ L L ] wd
= 1d > 0.

An increase in input costs tends to reduce the ask and raise the offer.
Finally, the net effect of changes in the parameters on the out-

come variables of interest can be derived as follows:

AWARD

dv/dz, =V, +V _ t2o+v 18 +v P+v. 1950,

Z d "z

2y o %y 4z e L

+ + o+ -+ + o+ - +
which is positive unless the negative effect of increased defense ex-
penditure offsets the positive direct effect and positive indirect

effect through increased plaintiff expenditure.

av/aw® = v P > 0.
P P

]
<
[

o

A

[w»]

av/dw®

PROBABILITY OF A VERDICT FOR THE PLAINTIFF

)
+q Lg +q Lg > 0.
2 P 4 L 2

+ + 2 - 2

dq/de =4,



oo

dq/dwP = q P <o,
LP WP
d d
dq/dw =q , L, >0
d "4

PROPENSITY TO DROP THE CASE
The propensity to drop, D, depends on the probability that the ask

becomes negative and no positive offer is made. The expected effects

are:

PROPENSITY TO LITIGATE
The effect on the propensity to litigate, F, is the effect on the

spread between the ask and offer:

F, = A - Ag
1 1 1
=/\p gz _]/:\_d Ag
1 1
= (¢P - rd)V + P P -4 Z0
21 l,Z1 l,Zl <
where u; = error in predicting V.
b
F = A - A
22 22 22
= P - Bd)qz + 8P W - g ug 20
2 2 2
where u, = error in predicting q.

2 -
If uy and u, have mean zero, but variance proportional to V and

q respectively, then F and F, > 0.
Zq Zy



F_ =AP <o.
WP WP

d
Fd—Ad<O
W \

SIZE OF SETTLEMENT

s, = Ay + (1 - Al > 0.
1 1 1
d 2
SZ = gAZ + (1 - g)AZ > 0.
2 2 2
S = (1 - g)aP < o.
WP WP
d
S q° gA d > 0.
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