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Abstract

We show that negligence standards should differ under comparative and contributory negligence
regimes. If due care standards are allowed to vary with the laws of a jurisdiction, then
comparative and contributory negligence may be equally efficient, even in a model with
evidentiary uncertainty. It is commonly observed that jurors are naturally inclined to be more
lenient to plaintiffs on the issue of plaintiff negligence in contributory negligence jurisdictions.
We show that such lenience may actually be efficient in addition to satisfying jurors’ senses of
equity. A similar conclusion applies to defendants.
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1. Introduction

Jurors are apt to be more sympathetic to plaintiffs in contributory than in
comparative negligence jurisdictions.! To see why, consider cases where the plaintiff is
only slightly at fault. Jurors may perceive it as an excessively harsh result, that the plaintff
is completely barred from recovery by a successful contributory negligence defense. And,
the process of determining whether the plaintiff did breach her duty of care is riddled with
vagaries. Consequently, jurors” may fudge when they decide whether the plaintiff was
contributorily negligent. Such leniency is generally perceived, by jurors and commentators
alike, as promoting equity.

What is not generally understood is that leniency to the plaintiff in the determination
of contributory negligence may also be instrumental for promoting efficient care-taking.
Our model explains this possibility. Surprisingly, we find that an efficient switch from
contributory to comparative negligence requires implementing stricter standards of due care
for both plaintiffs and defendants. These results might be taken as a prescription for
reforming jury negligence instructions; however, we suggest in the conclusion that the
results are less a prescription for reform, than a vindication of the status quo.

Choosing a standard of due care in conjunction with a damage apportionment rule is
critical for the efficiency of a liability system. In fact, economic theories which find that
comparative negligence is superior to contributory negligence, or vice versa, are typically
artifacts of their assumptions about the standard of care. For instance, in contexts where
courts could observe levels of care, Brown (1973), Orr {1991), Posner (1977), and Landes
and Posner (1980)2 present models in which comparative negligence, contributory
negligence, or both, are inefficient. In all these models, however, such inefficiencies can

only arise because the standard of care that parties must meet differs from the level of care

ISee Wittman (1986) for some support of this viewpoint.
21 andes and Posner (1980) get inefficiency in what they call the "alternative” care case (see footnote 4
below).
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that is socially efficient.3 Haddock and Curran (1985), Landes and Posner ( 1987),4 and
Shavell (1987) have shown that in such full-information models, when the standard of due
care is chosen to be the same as the socially efficient level of care, the unique equilibrium
involves all parties taking efficient care (see also Chung’s (1993) comment on Orr
(1991)).3

Cooter and Ulen (1986) have asserted, however, that although the legal
apportionment rule is irrelevant when juries are well-informed, when juries imperfectly
observe parties’ precautions, comparative negligence can be more efficient than
contributory negligence. The well-established full-information result that both negligence
systems are efficient fails in their model because they introduce evidentiary uncertainty.
This failure allowed them to rank the systems by their efficiency properties. The added
realism of models with evidentiary uncertainty is clearly welcome. However, it should be
understood that any potential superiority of comparative negligence depends critically on
implicit assumptions about the standards of due care, much as did the inefficiency results
cited above. Changing assumptions about the standards of care can change any efficiency
result. In contrast to the full-information models, we may not get efficiency if we choose
the standard of care equal to the level that would be socially efficient for people to

undertake. But, whereas this was exactly the right standard of due care when courts

3This fact together with all these models is discussed in more detail in Edlin (1992).

#1n the case of "joint" care, Landes and Posner (1980) proved efficiency. I only qualify with "in the case of
joint' care” becanse they themselves seem to do so at pp. 537-9. However, their insight{ul reasoning in
footnote 51 is really quite general and would apply equally well to the "alternative” care case which they
distinguish (if only the standard of care were set at the optimal levels rather than the levels they use in
discussing "alternaiive® care). NB: in their 1987 book, p. 80-82, they cease to distinguish in this
context between "joint" and "alternative" care,

S5We refer the reader to these articles to understand why the uniqueness of the solution to the social planners'
problem guarantees the uniqueness of this equilibrium. However, it is not difficult to understand that
meeting the socially optimal standard is an equilibrium under any negligence system. Assume that both
defendant and plaintiff set care equal to the standard of care, and ask if it pays either to deviate. Under any
negligence system, the non-negligent defendant is not at all liable. Since care levels are at the social
optimum, the plaintiff’s problem is embedded in the social planner's; consequently since varying both care
tevels would not improve the social planner's maximand, varying only plaintiff care cannot improve her
payoffs. If the defendant reduces care at all, he becomes fully liable; thereafter he has a problem that is
embedded in the social planner's, so defendant also will not vary care.
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observe care, when courts get only a noisy view of actual care, this standard induces the
wrong levels of precaution.

One contribution of this paper is to formalize the simple idea that if the standard of
due care, instead of being chosen equal to the care we would like people to take, is rather
chosen equal to whatever level induces parties to take appropriate levels of care, then there
is no theoretical basis to favor either liability sysiem. Both systems can lead to efficient
outcomes, just as in models where juries perfectly observe care levels.

In explaining this fact, we present a model of evidentiary uncertainty that allows
contributory negligence to be embedded as a special limiting case of comparative
negligence. Because of this embedding, we are able to make our second contribution,
which is to compare efficient systems of contributory and comparative negligence. We find
that in order to induce efficient care-taking, juries must be more lenient to both defendants
and plaintiffs in determining negligence in contributory negligence jurisdictions. We also
find that in equilibrium, more damages are shifted to defendants on average under an
efficient comparative negligence system than under an efficient contributory negligence
system.

Speaking somewhat loosely, we can intuitively understand the required leniency in
the case of plaintiffs as compensating for the fact that all else equal, plaintiffs will be more
cautious under contributory negligence than under comparative negligence, because of the
extra penalty from being erroneously found to be negligent under contributory negligence.®
This logic is the crux of the result for the plaintiff’s negligence standard. However, we
qualified it as “loose intuition,” because when the two systems are running efficiently, all
else is not equal. In particular, the chance that the defendant is found negligent should

differ, because the defendant should have a different duty, or standard, of due care.

S1nterestingly, it is this same "extra penalty," that induces juries concerned with equity to be lenient.
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it is therefore valuable to be more explicit about why we should be lenient to

plaintiffs. Observe that there are two reasons for a risk-neutral plaintiff to increase care
expenditures:

Incentive #1: Decreasing her share of damages. Increasing care-taking
decreases the chance of being found negligent, and hence the plaintiff’s share of
damages. Reductions in the plaintiff’s share of damages must be multiplied by the
expected total damages to evaluate the plaintiff’s incentive to take care.

Incentive #2: Decreasing total expected damages. Increased care-taking
reduces the chance of or the severity of an accident, and hence the total expected
damages. Importantly, marginal reductions in total expected damages must be
multiplied by the plaintiff’s average share of damages to evaluate this incentive to
take care.

We will consider these two incentives to take care, first conditional on a finding of
defendant non-negligence, then conditional on defendant negligence.

Conditional on the defendant being found not negligent, the plaintiff has efficient
incentives to take care under either comparative or contributory negligence. Under both
systems, the plaintiff bears all damages in these circumstances. Taking extra precautions
does not change the plaintiff’s share of damages, it only reduces expected total damages.
And, all reductions in damages are captured by the plaintiff. Thus, for any standards of
care, conditional upon a finding that the defendant is not negligent, the plaintiff has socially
efficient care-taking incentives under either liability system. Therefore, the important issue
in choosing the plaintiff’s standard of care is to give the plaintiff efficient care-taking
incentives conditional on a finding that the defendant is negligent.

Conditional on a finding of defendant negligence, the plaintiff’s gain from reducing
the chance that she is found negligent is less under comparative negligence than under
contributory negligence, because of the total bar to recovery posed by a contributory
negligence defense. Thus incentive #1 is smaller under contributory negligence.
Therefore, when switching to comparative negligence, in order to compensate the plaintiff,
so that she still takes efficient care, incentive #2 must be made larger. Courts must increase

the share of damages the plaintiff expects to bear under comparative negligence, again
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conditional upon the defendant being found negligent. An increase in the plaintiff’s share
of damages requires that there be an increased chance that the plaintiff is found negligent
(enough of an increase first to overcome the straightforward tendency under comparative
negligence for the plaintiff to bear less damages when both are negligent, and second to
compensate for the decrease in incentive #1). Thus, to induce efficient care-taking, the
standard of due care under comparative negligence must be stricter for the plaintiff than
under contributory negligence, so that the plaintiff is more {requently found negligent when
taking the efficient level of care.

The defendant has incentives to take care parallel to those for the plaintiff. At first
blush, one might expect that the incentive to reduce the chance of being found negligent
under comparative negligence would exceed that under contributory negligence. After all,
when both are found negligent, under comparative negligence the defendant gains from
converting his own negligence finding into a not-negligent finding, whereas under
contributory negligence no such gain exists. When the plaintiff is found not negligent, the
gains are the same under each system. Thus, if the chance that the plaintiff is negligent
were the same in the two systems, the defendant’s incentive #1 would be larger under
comparative negligence. However, when these two systems function efficiently, the
plaintiff should be found negligent much more frequently under comparative negligence.
So much more frequently, that the defendant's returns from avoiding negligence
determinations should be lower under comparative negligence than under contributory
negligence.

Since incentive #1 is smaller under comparative negligence, in order to induce
efficient care-taking from the defendant, the defendant must have an increased incentive to
lower the expected total damages. Accordingly, the defendant must bear an increased
average share of damages. Since we determined above that the plaintiff must bear an

increased share of damages conditional upon the defendant being found negligent, in
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order for the defendant to bear more of the unconditional damages, the defendant must be
found negligent more frequently under comparative negligence.

If one believed the legal system evolves toward the efficient rule, then one would
predict that standards of care for both plaintiff and defendant would be more lenient under
contributory than comparative negligence. Otherwise, one would advocate that the
standards should be more lenient. The last section argues that at a qualitative level standards
of due care in American law have adjusted appropriately to the widespread shift to

comparative negligence.

2. A Model of Evidentiary Uncertainty: Noisy Information.

We now present a simple model of evidentiary uncertainty under two legal regimes,

comparative and contributory negligence. Plaintiffs and defendants are distinguishable ex
ante. When they exercise levels of care of wand & respectively, expected damages
suffered by the plaintiff from the accident are given by D(7,6). The plaintiff's cost of care
function is C(x) and the defendant's is C(8).7 Costs of care increase with 7 and &, and
the expected damages decrease. We assume both functions are differentiable. The social
planner's problem is then to choose levels of care n* and d* that solve
(1) [SPP] Aitgx - C(m) - C(8) - D(m,d).
To ensure that the objective function is strictly concave, so that first-order conditions are
both necessary and sufficient for finding the unique interior optimum, we assume that the
cost and damage functions are strictly convex. First-order conditions for an optimum are:
FOC Cgm)=-Dgm8) and Cgd)=-Dyn,b).

Due to evidentiary uncertainty, juries do not know the true levels of care taken. We

consider a natural case of Cooter and Ulen's (1986) model, in which when true levels of

TCosts of care for whatever type of case is under consideration are assumed to be known, as in the models
of Orr (1991), Landes and Posner (1987), Cooter and Ulen (1986), Haddock and Curran (1985), and
Shavell (1987). For a relaxation of this assumption (but where there is no evidentiary uncertainty, see
Rubinfeld (1987)).



10/7/93  Page7

care are 7 and &, the jury estimates care levels to be 7 + u, and 6 + ug, where errors

i, and ug are independently distributed random variables, each drawn uniformly from
some interval [-w,w].8 Without loss of generality, we will assume this interval is
[—-;- ,-;—] , which amounts to a renormalization of the care variables 7 and 8. We write the
cumulative distribution function F(u) =u+1/2 to répresent the chance that ugor uzgis
drawn below u forany ue [—-% ,%].

Plaintiffs and defendants will not generally know beforehand whether a jury will
find them to be negligent. We assume they do, however, know the distribution of errors,
so they can deduce the values given in probability table 1.9 Let © and & be the negligence
cutoffs, or standards of due care, for the plaintiff and the defendant respectively. If the
plaintiff or the defendant is found to exercise more care than her negligence cutoff, she is
found “not negligent.”

Table 1: Probabilities of Findings of Negligence by Trier of Fact
Plaintiff, 11

Negligent Not Negligent

Defendant A Negligent F(E— m)F(8 - ) H-F(% - 7)IF(8 - 8)

Not Negligent F(7— m)[1+- F(3- 8)) H-F(@- m)1- F(8 -8)]

This table gives joint probabilities of findings of fact
regarding plaintiff and defendant negligence given

standards of care % and § and levels of care mand §.

81Taddock and Curran (1985) model asymmetric information in the same way and achieve similar results to
Cooter and Ulen (1986). Both of these models and the one we present are really bilateral care versions of
the model of Craswell and Calfee (1986). Rubinfeld (1987), in contrast, takes a quite different approach
assuming that the court knows the actual levels of care, but does not know the private costs of care. By
theoretical argument and numerical calculation, he concludes that comparative negligence is supertor to
contributory negligence due to its added flexibility in allowing parties to choose a variety of care levels

- and experience a variety of payoffs. The work of Haddock and Curran, Cooter and Ulen, and this paper are
complementary to Rubinfeld in that they add imperfect information in two different dimensions.

91t is possible that each jury may have different abilities to deduce care levels from evidence. The
distributions we are considering should represent an appropriate averaging of these. Negligence standards
need not be tailored to any particular jury. (Contrast with Haddock and Cusran (1985) at p. 66.)
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2.1. Contributory Negligence

From the probabilities in Table 1, the parties can determine their expected payoffs.
Under contributory negligence, a finding that the plaintiff is negligent is a complete bar to
her recovery. The plaintiff will bear the burden of the accident at all times except when she
is not negligent and the defendant is negligent. In such cases, the defendant bears all
damages. Thus, the plaintiff chooses his care level # to solve
(2) 00 Max -Cm)-(1-[1-F& -m)IFE ~8))Dix ).
Conversely, the defendant must pay the plaintiff damages if the defendant is found
negligent and the plaintiff is not. The defendant chooses 5 to solve
@) Al Max -C(§)~(-FE -m)RS ~5)D(x 5).
It should be noted that both the plaintiff’s and defendant’s objective functions are
continuous because the discontinuity that is typical at the negligence cutoff is smoothed by
the continuity of the cumulative distribution function. If there were no evidentiary errors,
then the cumulative distribution F(u) would be discontinuous at O (all weight would be put
on #=0, and F(#) would jump from O to 1 at u=0). Evidentiary uncertainty makes the
plaintiff’s and the defendant’s maximization problems match our intuition: the choice of
care becomes a marginal choice because changes in care do not lead to discontinuous
changes in expected payoff.10 Optimization involves marginal choices, and acting nearly
optirnalI}./ brings nearly maximal payoffs..1
2.2. Comparative Negligence

Like Posner (1977), Orr (1991), and Landes and Posner (1980), we consider a

simple model of comparative negligence in which when both the plaintiff and defendant are

found negligent, the defendant pays a share & of the damages. The model and its

107echnically, to make the choice truly marginal, the cumulative distribution F needs to be differentiable
in addition to being continucus.

11Modeling evidentiary uncertainty adds another realistic aspect to a tort model. Even with rational choices
of care, parties will at times be found negligent, so the fact that people are often found negligent in
practice does not imply any irrationality. One also need not resort to unobservable heterogeneity.
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exposition become needlessly more complex if this is generalized such that o varies.!?

The plaintiff chooses care level £ to solve
4 W Max ~Clr)~0-0)RE 8T ~m)Dx 5)=(1-FE -8))D(x 5).
The first term is again the cost of care; the second is the loss resulting from the plaintiff's
share of damages when both parties are negligent; and the third is the loss resulting from
damages when the defendant is not negligent and the plaintiff must bear all losses.
Correspondingly, the defendant will suffer a share of expense when both are negligent and
the whole of damages when he alone is. His problem is therefore to choose care level b
to solve:
(5) 1Al Max ~C@)~aRT ~mFGE ~8)D §)-[1-RF ~m)|FE ~8)D(x 5).

It is easily seen that contributory negligence is embedded in this model, being the

special case where =0.

2.3 Individual Optimization and Equilibrium
First-order necessary conditions for care levels 7t and 8 to be a Nash Equilibrium
are found by differentiating the objective functions in [I1] and {A] with respect to care
levels and setting these derivatives equal to zero:13
(6) Cp(7) = =D (7 5 (1 ~0)F(E ~8)FT -1)+1~FF ~5)|+1-a)FG -6)D(n 5)
(7) C5(8)=-Dy(m SYaFE ~$)RT ~1)+ L ~FT& ~7)IF6 ~6)|+[L +(@ ~DAT ~m)|D( 5)
Equation (6) has been grouped to illustrate that the cost of additional precaution, Cp,

should equal the gain resulting from the reduction of expected damages, Dy, times the

1250me readers have suggested that varying o instead of due care standards should allow us to achieve
efficiency. However, varying o with the distance of observed care from the due care standards will not be
enough to allow to achieve efficiency with uniform standards of due care. After all, if the duties of due
care are the same, we cannot achieve efficiency under both systems when ohas to be above 0 under
comparative negligence but equal to 0 under contributory negligence. Incentives for care would differ.

13We assume throughout that the interesting case obtains—i.e., the solution to each party's problem is
interior and care levels are greater than 0, but not so great as to make it impossible that a jury with an
extreme underestimate of care would still find the plaintiff to be negligent. Technically, we assume

nelf —wx+wlandd € [5- -wp + w}' Thus, while Shavell (1987), prop 4.4, p. 95,

presents a theory of negligence cutoffs when there are very small evidentiary errors, we present one where
evidentiary errors are substantiaf.
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share of expected damages borne by the plaintiff, plus the gain from the reduction in the
chance that she will be held accountable for her own damages. The interpretation of
equation (7) is parallel, although defendant and plainuff liability is not symmetric and these
asymmetries lead to differences in the expressions for the share borne by the defendant and

the change in shares.14

2.4 The Best Standards of Care

Equilibrium care levels will depend upon both the comparative negligence sharing
rule o and the standards of due care 7 andd : We might imagine solving equations (6)
and (7) to get the dependence of equilibrium care levels 7 and 5 on the standards of due
care 7 andd : (f ,5A V=97 ,3_ ;). What would be the best due care standards? The best
cutoffs # * andd * would be those such that the socially optimal levels of care that solve
[SPP] are an equilibrium: (@*5%) = g4 * S5* ;). (NB: We are suppressing the
dependence of optimal due care standards on ¢, e.g., writing T * instead of T *().)

How do 7 and§ depend on «.? Edlin (1992) performed the operation described
above for a particular specification of this model where costs were given by C(m)=n’c,
and C(6)=62c2 and damages were given by IXm §)=max{D —nb —6b,,0}. Since
that paper assumed particular functional forms for costs and damages, it was possible to
explicitly solve for the due care standards 7 * andd * as a function of o that induce
efficient care-taking 7 * and 6 *. Interestingly, as the sharing parameter o rose, the
standard of due care for the plaintiff rose as well. The standard of due care also rose for
the defendant, although that paper failed to make that point. As we will show here, it turns
out that those two results are not specific to the particular cost and damage functions

assumed in Edlin (1992).

14Checking second-order conditions, the reader will see that first-order conditions are sufficient since each
party's problem is a strictly concave programming problem. The assumption of the convexity of cost and
damage functions which ensured that first-order conditions gave the unique social optimum also ensures
defendant's and plaintiff's problems are solved by solutions to (6) and (7).
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To understand why courts should be more strict in determining negligence when
there is more damage sharing, consider increasing @. As we vary the sharing parameter o,
how can the negligence cutoffs & and & be varied so that the socially optimal levels of
care * and &* continue to solve equations (6) and (7)? Consider the plaintiff first. What
change in 7 will lead the plaintiff to maintain care at z* given that the defendant is
somehow induced to maintain care at §*? When we are evaluating the plaintiff's first-order
condition (6) at optimal care levels, it simplifies somewhat to (6') below; the simplification
results from the fact that the societal cost savings from increased care are maiched by the
reduction in expected damages (i.e., C (T *} = =D (1* §%)).
(6) 0=-Dy(n* 3)|(1-0)F(E * SHET * ) - FG * -0%)|+ (1 ~0)F@ * 5% D(m* 5*).
In order to maintain equality (6') as o rises, (& * - *), the chance that the plaintff is
accidentally ruled to be negligent, must rise as well. This can easily be verified by dividing
through (6" by (1 —a)F@ * -5%) D, (m* 5*). After the division it will be seen that for
(6" to hold, R* —m*)~ ﬁ must equal IX* 5%) /D (7* §%). The right-hand side

of this expression is fixed. Consider the left-hand side. As ¢ increases, 1/(1-ot) increases,
and so F(T * -T*) must increase as well, so that the left-hand side remains constant and
the equality is maintained.

To understand this intuitively, consider the gain to the plaintiff from taking more
care. Conditional upon the defendant being found not negligent, the plaintiff realizes no
marginal gain from extra care when the plaintiff is already taking the socially optimal level
of care. After all, the socially optimal levels of care are such that the marginal cost of care
equals the marginal reduction in damages, and conditional on a finding of "defendant not
negligent," the plaintiff bears all the costs of both her caretaking and damages, no matter
what a is.

Now, consider a finding of defendant negligence. The second term on the right-

hand side of equation (6') captures the fact that exira care reduces the chance of being
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found negligent when the defendant is also negligent. The plaintiff’s expected marginal
gain from reduced chance of being found negligent, conditional on defendant negligence, is
quantified as (1 —ot)D(m* §*) .15 This gain is reduced as « increases because the plaintiff
bears a smaller proportion of damages in the event that both parties are found negligent.
Decreasing the chance of being found negligent is thus less valuable.

To compensate for these diminished incentives, there must be a larger gain arising
from the first term on the right-hand side of equation (6"). This term captures the marginal
reduction in total expected damages from increased care times the average share of total
damages borne by the plaintiff conditional on a finding of defendant negligence. There
must be an increase in the average share of damages borne by the plaintiff conditional on
defendant negligence, i.e., in (1 -0 )F(T ¥ —-w*). As agoes up, a larger share is borne by
the defendant in the event that both parties are negligent. The direct effect of ¢ increasing
is thus that the plaintiff bears less in conditional expected value terms. This direct effect
must be counter-balanced by finding the plaintiff negligent significantly more often. An
increased chance of negligence shifts weight from contingencies where the plaintiff bears
no damages because only the defendant isk found negligent, to contingencies where the
plaintiff bears a share of damages because both are found negligent.16

The bottom line then, is that if courts switch to comparative negligence,
F(.ﬁ:- * —r*), and hence & * , must increase to ensure that the plaintiff does not change her
care level. A similar result holds under comparative negligence if courts begin to share
more damages in the event that both parties are found negligent. What would be judged a
little negligent under comparative negligence, should be judged not at all negligent under

contributory negligence.

15We have divided the term by the chance of defendant negligence in order to condition it on a finding of
defendant negligence.

16Note that changes in the probability that the defendant is negligent, F{& * ~0%) | are not relevant to
this calculation since we are conditioning on defendant negligence throughout this discussion.

Equivalently, P((S_ * —6%) could be divided out as previously observed.
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Leniency in the standard of due care should also be granted to the defendant under
contributory negligence. The reasons are slightly more subtle, and will make use of the
results we found for the plaintiff. From equation (6'), we see that as ctvaries, T * must
be adjusted so as to keep (I-o) proportional to [l+(@ -DEZT *-w¥)]: i.e.,
1-a= il+(a~ DET* —n%) | D, (7% %) /D(n* 5*)]. Therefore, as o rises and (1 —ox)
correspondingly falls, T * must be adjusted so that [l+@-DRT* —*)] falls as
well.17 This fact is useful in a rearranged version of equation (7): We can rearrange (7) as
in equation (7'):
(7Y C46*) = —Dgr* F*)F@ * %[+ (@ ~1)RT * —u%) |+ [1+ (@ ~DFT * - *)|D(z* 5%) .
Dividing through by [1+ (ot 1)K * - *)] yields
(®) C{8*) M+ (0 ~1)RT * w*)| = —Dy(n* S*FS * -0%) + D(z* §%).
Observe that Cg6*), —Dg(r* §*) and D(n* 6*) do not vary with o. Moreover, we
showed above that in order to make the plaintiff take efficient care, [1+ (0 ~1)K7T * -« %]
falls when o rises. This implies the left-hand side of equation (8) rises as arises. To
maintain equality, F(g. * §*) must rise as well. This implies that there must also be a
stricter standard of negligence for the defendant as arises, or, viewed alternatively, there
must be more leniency under contributory negligence.
The following proposition summarizes the results we have established:
Proposition: Under comparative negligence, inducing efficient care-taking when there
are evidentiary errors involves
1. a stricter standard of due care for the plaintiff,
2. a stricter standard of due care for the defendant, and
3. a larger share of damages shifted on average to the defendant
than under contributory negligence. The same results hold when contrasting

two comparative negligence systems, one of which involves less damage
shifting from plaintiff to defendant in the event that both parties are negligent.

17The two expressions fall together because they are proportional and both positive.
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To get some intuition about the result that courts should be more lenient to the
defendant under contributory negligence, the reader may find it helpful to recall that
increasing care brings the defendant two benefits: (1) it decreases the expected damages
from accidents; and (2) it decreases the chance that the defendant is found negligent, and so
decreases the defendant’s share of the expected damages. The first term in equation (7°)
represents the marginal decrease in expected damages from increased care-taking times the
average share of damages bome by the defendant; the second term represents the decreased
share of damages from increased caretaking times total expected damages.

Consider the defendant’s second incentive for care-taking, the second term in
equation (7"). As aincreases, the defendant bears a larger portion of damages when both
are negligent, and so saves more from avoiding this event. However, increasing care also
gives benefits to the defendant in contingencies where the plaintiff is found not negligent.
As aiincreases, the plaintiff is less often found not negligent, so these benefits fall, Since
these effects offset each other, we might expect the net effect to be ambiguous. However,
we can actually say that the second effect is larger and that in net these gains should fall as
o rises.

In order to make the plaintiff take appropriate care, we found previously that courts
had to adjust care standards so that conditional on defendant negligence, the plaintiff
bears a higher share of damages when auis higher. It is a corollary that conditional on
defendant negligence, the defendant bears a lower share of damages when o ishigher.
The defendant’s gain from not being found negligent therefore decreases with higher o,
since the defendant bears no damages when he is not negligent, regardless of a. Thus, the
second term in equation (7") tends to make the defendant take less care as ouincreases.

Therefore, the first term in equation (7') must increase as we increase o.,in orderto
maintain the equality so that the defendant does not seek to vary his care-taking. The

average share of damages borne by the defendant must increase, i.e.,
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R& * -5%[1+ (@ -1)R7T * —n*)] must increase.l® This requires an increase in the
chance of defendant negligence, and so a stricter standard of due care. (Remember that
conditional upon defendant negligence, we have already determined that the defendant’s
share, [l + (@ -RT * -*)], decreases.)

2.5. An Example

A numerical example may help to illustrate the points we have made. Suppose
ar)=r2, ¢8)=5%, and D(x §)= max {20— 47 - 45,0}. Then optimal care levels are
given by m*=2and d*=2,

Suppose the standards of due care are set at the social optimum %= 2 and § = 2.
Then if éare is observed perfectly, we can easily verify that it is an equilibrium under either
comparative or contributory negligence for the plaintiff and the defendant to choose care
levels £= 2and 6= 2. This is the now-standard result that both negligence systems are
efficient when care is perfectly observable. If we introduce evidentiary uncertainty, it is
possible that either the plaintiff or the defendant may deviate.

Consider the plaintiff's marginal benefit from care when n=2 and §=2. When
Ru)=5+u, ue {«-%,%}, the plaintiff’s marginal benefit from extra care can be
determined from equation 6, and is [1-3¢].

When =0, the plaintiff has an incentive to be more cautious. As o rises, the
plaintiff’s incentive to take care falls, all else equal. When a=1, the plaintiff will take less
than optimal care, because there is no penalty for being found negligent. The only gains
are from reduced damages, and these are only internalized when the defendant is not

negligent.

18Note that in the argument given above, we said that the average share of damages borne by the plaintiff
conditional upon defendant found negligent must increase. Because of the conditioning, there is no
contradiction between this statement and requiring an increase in the average share of damages borne by
the defendant. The plaintiff bears a lower average share of damages because the chance that the defendant
is found negligent is increased, and of course the defendant bears more damages when negligent under
either system.
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1t is important to note that evidentiary uncertainty does not necessarily lead to
overprecaution. Whether it does depends on ¢.

The reader can check herself from the first-order conditions, or by referring to Edlin
(1992), to see that whenever there are interior solutions, the optimal standards of due care
are given by

= 1+.5(12)
&% = 5+ (T—a;‘"(":‘t?:ﬂ)

Under contributory negligence (o=0), setting due care standards lenienily at
T*=15 and §* =15 is optimal. Under these standards taking optimal care = 2 and
8= 2 is an equilibrium. In this equilibrium, neither defendant nor plaintff is ever found
negligent. Even when the jury grossly underestimates care, drawing # = -.5, the jury will
still think care is 1.5, meeting the duty of care. As a consequence, the plaintiff would
never consider bringing a case. The plaintiff bears all damages.

In contrast, under comparative negligence, with a=4/10, stricter standards of care
are optimal. Standards should be set at T*= % and 6% = _1(_53' Given a=4/10, these
standards again make efficient care-taking an equilibrium. Now both defendant and
plaintiff are found to be negligent two-thirds of the time. As a consequence, the defendant
now bears a sizable fraction of the plaintiff’s expected damages. A fraction 2/9 of the time
only the defendant is negligent, so the defendant bears all damages, and 4/9 of the time, the
defendant bears 4/10 of damages. On average, the defendant bears 4/10 of the damages.

As was explained in the last section, on average the defendant bears a larger share
of damages when « is larger. One disadvantage of comparative negligence is therefore that

it may induce more litigation without bringing compensating gains in deterrence.

3. Conclusion
We have explained that even when juries cannot observe the true level of care-

taking, courts can still induce parties to undertake efficient care by choosing standards of
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due care different from the care levels that would be socially efficient for parties to
undertake. However, the appropriate standards to induce efficient care-taking depends
upon whether the apportionment rule when both parties are found negligent is contributory
or comparative negligence. The more damages are borne by the defendant in the event that
both parties are found negligent, the stricter should be the negligence standards for both
parties.

Of course, neither the law of horn books nor jury instructions provides much
foundation for varying the determination of negligence with the legal negligence regime of a
jurisdiction, A typical description of negligence is "the failure to use ordinary or reasonable
care,” and could as easily be found in a jury instruction from a comparative as from a
contributory negligence jurisdiction.} In turn, ordinary care is defined in Brown v.
Kendall 20 a leading case establishing negligence as central to liability determination, as
"that kind and degree of care, which prudent and cautious men would use, such as is
required by the exigency of the case, and such as is necessary to guard against probable
danger."2! No reference is made in these definitions to the apportionment rule when both
parties are negligent.

Although these abstract formulations of negligence are not dependent upon the
system of damage apportionment to be used after the negligence determination, it is
doubtful that this independence could be so generally preserved in practice. As we
maintained in the introduction, juries are probably more lenient to plaintiffs on the question
of negligence in contributory negligence jurisdictions. Equity is the usual rationale for this,

but the model we present justifies this disparate treatment on efficiency grounds. There 1s,

19This quote is from the model jury instruction on negligence in California (BAJIC 7th ed., 1986, §3.10).

20Brown v. Kendall, 6 Cush. (60 Mass.) 292, 1850.

21This early expression is almost identical to that in the model jury instructions in California (BAJIC 7th
ed., 1986, §3.10), which state that, "Negligence is the doing of something which a reasonably prudent
person would not do, or the failure to do something which a reasonably prudent person would do, under
circumstances similar to those shown by the evidence."



16/7/93  Page 20
Bibliography

Brown, John , "Toward an Economic Theory of Liability,” Journal of Legal Studies 2,
323 (1973).

Chung, T.-Y., "Efficiency of Comparative Negligence: A Game Theoretic Analysis," 22
Journal of Legal Studies 395-404, 1993.

Cooter, Robert and Richard Ulen, “An Economic Case for Comparative Negligence,”
New York University Law Review 61, 1067-1110, 1986.

Craswell, Richard and John E. Calfee, "Deterrence and Uncertain Legal Standards,"
Journal of Law, Economics and Organization 2, 279-303 (1986).

Edlin, Aaron S., "The Critical Ambiguity of Due Care: Should Courts Be More Lenient to
Plaintiffs Under Contributory Negligence?" Olin Working Paper #100, Stanford
Law School, September, 1992.

Haddock, David and Christopher Curran, “An Economic Theory of Comparative
Negligence,” Journal of Legal Studies 14, 49-72, 1985.

Landes, William and Richard Posner (1980), "Joint and Multiple Tortfeasors: An
Economic Analysis," Journal of Legal Studies 9 517-555.

Landes, William and Richard Posner (1987), The Economic Structure of Tort Law,
Cambridge, MA: Harvard University Press .

Orr, Daniel, “The Superiority of Comparative Negligence: Another Vote,” Journal of
Legal Studies 20, 119-129, 1691,

Posner, Richard, Fconomic Analysis of the Law. Boston: Little Brown (1977).
Posner, Richard, "A Theory of Negligence", 1 Journal of Legal Studies 29 (1972).

Rubinfeld, Daniel L., “The Efficiency of Comparative Negligence,” Journal of Legal
Studies 16, 375-394, 1987.

Shavell, Steven, Economic Analysis of Accident Law. Cambridge, MA: Harvard
University Press (1987).

Wittman, D. "The Price of Negligence Under Differing Liability Rules", 29 Journal of
Law and Economics 151 (1986).



October 13, 1993
Working Paper Series
Department of Economics
University of California, Berkeley

Individual copies are available for $3.50 within the USA and Canada; $6.00 for Europe and
South America: and 37.00 for all other areas. Papers may be obtained from the Institute of
Business and Economic Research: send requests to IBER, 156 Barrows Hall, University of
California, Berkeley CA 94720. Prepayment is required. Make checks or money orders
payable to "The Regents of the University of California.”

91-183  "The Use of an Agent in a Signalling Model.” Bernard Caillaud and Benjamin Hermalin.
October 1991.

91-184  "The Marshall Plan: History’s Most Successful Structural Adjustment Program.” J.
Bradford De Long and Barry Eichengreen. November 1991.

91-185  “Incorporating Fairness into Game Theory.” Matthew Rabin. December 1991.

01-186  "How Pervasive Is the Product Cycle? The Empirical Dynamics of American and
Japanese Trade Flows." Joseph E. Gagnon and Andrew K. Rose. December 1991.

92-187  "Shocking Aspects of European Monetary Unification." Tamim Bayoumi and Barry
Eichengreen. January 1992,

92-188  "Is There a Conflict Between EC Enlargement and European Monetary Unification?"
Tamim Bayoumi and Barry Eichengreen. January 1992.

92-189  "The Marshall Plan: Economic Effects and Implications for Eastern Europe and the
Soviet Union." Barry Eichengreen and Marc Uzan. January 1992.

92-190  “"Exploring the Relationship between R&D and Productivity at the Firm Level in French
Manufacturing.” Bronwyn H. Hall and Jacques Mairesse. February 1992.

92-191  "Three Perspectives on the Bretion Woods System.” Barry Eichengreen. February 1992.
92-192  "Are Futures Margins Adequate?” Roger Craine. April 1992.

92-193  "Heterogeneity in Organizational Form: Why Otherwise Identical Firms Choose Different
Incentives for Their Managers.” Benjamin E. Hermalin. May 1992.

92-194  "Investment and Research and Development at the Firm Level: Does the Source of
Financing Matter?" Bronwyn H. Hall. May 1992.

92-195 "The Determinants of Efficiency and Solvency in Savings and Loans." Benjamin E.
Hermalin and Nancy E. Wallace. May 1992.

92-196 "Economics of Development and the Development of Economics.” Pranab Bardhan. June
1992.

92-197  "The Core and the Hedonic Core: Equivalence and Compérative Statics." Suzanne
Scotchmer and Greg Engl. July 1992.

92-198  "Incorporating Behavioral Assumptions into Game Theory." Matthew Rabin. July 1992.
92-199  "Incorporating Fairness into Game Theory and Economics.” Matthew Rabin. July 1992.



92-200
92-201

92-202

92-203

92-204
92-205
92-206
93-207
93-208
93-209
93-210
93-211
93212
93-213

03-214
03-215

93-216
93-217

93-218

"A Consumer’s Guide to EMU." Barry Eichengreen. July 1992.

"Macroeconomic Adjustment Under Bretton Woods and the Post-Bretton-Woods Float:
An Impulse-Response Analysis.” Tamim Bayoumi and Barry Eichengreen. August 1992.

"Oligopoly Structure and the Incidence of Cigarette Excise Taxes." Paul G. Barnett,
Theodore E. Keeler, Teh-wei Hu. September 1992.

"The Impact of 1989 California Major Anti-Smoking Legislation on Cigarette
Consumption: Three Years Later.” Teh-wei Hu, Jushan Bai, Theodore E. Keeler, Paul G.
Barnett. September 1992.

"A Dynamic Simuitaneous-Equations Model for Cigarette Consumption in the Western
States." Hai-Yen Sung, Teh-Wei Hu, and Theodore E. Keeler. November 1992.

"Maastricht: Prospect and Retrospect.” John M. Letiche. December 1992.

"Nonparametric Methods to Measure Efficiency: A Comparison of Methods."
Richard F. Garbaccio, Benjamin E. Hermalin, Nancy E. Wallace. December
1992.

"The Value of Intangible Corporate Assets: An Empirical Study of the Components of
Tobin’s Q." Bronwyn H. Hall. January 1993.

"R&D Tax Policy During the 1980s: Success or Failure?" Bronwyn H. Hall. January
1993.

"Hospital Costs and Excess Bed Capacity: A Statistical Analysis." Theodore E. Keeler
and John S. Ying. April 1993.

"Homothetic Preferences, Homothetic Transformations, and the Law of Demand in
Exchange Economies.” John K.-H. Quah. April 1993.

"Deviations, Dynamics and Equilibrium Refinements.” Matthew Rabin and Joel Sobel.
May 1993,

"Loss Aversion in a Savings Model." David Bowman, Debby Minehart, and Matthew
Rabin. May 1993.

"Nonparametric Multivariate Regression Subject to Constraint." Steven M. Goldman and
Paui A. Ruud. May 1993.

"Asset Prices and the Fundamentals: A O Test." Roger Craine. May 1993.

"A Note on the Finiteness of the Set of Equilibria in an Exchange Economy with
Constrained Endowments." Deborah Minehart. September 1993.

"Institutional Prerequisites for Economic Growth: Europe After World War II." Barry
Eichengreen. September 1993.

"Industrial Research During the 1980s: Did the Rate of Return Fall?" Bronwyn H. Halil.
September 1993.

"Efficient Standards of Due Care: Should Courts Find More Parties Negligent Under
Comparative Negligence?" Aaron S. Edlin. October 1993.

Recent Publications of the Economics Working Paper Series, University of California at Berkeley





