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The Optimal Adjustment to Liability When Litigation is Costly: A Note
1. Introduction

The economic theory of tort law is based on thengse that liability for accidents forces
individuals who are engaged in risky activitiesriternalize the harm that their actions impose
on others. In this way, liability acts like a Pigan tax. The liability system, however, is a
costly means of achieving this goal, as was fioshied out by Shavell (1982). Litigation costs
interfere with the goal of risk internalizationtiwo ways: first, they discourage some victims
from filing suit, and second, for those cases #natfiled, injurers do not account for the trial
costs of victims. As a result, injurers are unéézded relative to a zero-litigation-cost world.
The use of a costly liability system to internalimem is therefore socially desirable only if the
deterrence benefits outweigh the costs of operitting

In light of this conclusion, several authors haxarsined whether the liability system
can be made more efficient by allowing courts tpustthe amount of damages injurers are
required to pay. Polinsky and Rubinfeld (1988)tfglsowed that, compared to pure
compensatory damages, the optimal adjustment map&igve or negative. Hylton (2002)
extended the Polinsky and Rubinfeld results by shgihat the optimal liability award under
strict liability either equals the sum of the wots damages and litigation costs, or some lesser
amount, depending on the productivity of injurerecaMost recently, Polinsky and Shavell
(2014) showed that when plaintiffs and defendaatsetvariable litigation costs—i.e., costs that
increase with the damage award— optimal damageshaegys strictly less than the sum of the
victim’s harm and litigation costs (assuming lawsuaire desirable at all). The reason is that
there is now an additional cost of raising damagebe margin, which must be balanced against
the deterrence benefits of any upward adjustmeliafiity.*

This note contributes to this line of literatureshowing that the Polinsky and Shavell
result does not hold up if account is taken ofrason why litigation costs increase with the
damage award. We specifically focus on a modétigétion along the lines of Katz (1988) in
which litigants spend more on litigation as theketaof the case increaSdn that context, we
show that the adjustment to liability may be largesmaller than plaintiffs’ total litigation costs
The reason is that in conflict models of this sting trial becomes a rent-seeking game in which
the plaintiff and defendant fight over the assigntred responsibility for the victim’s loss. Thus,
the parties expend resources at trial in hopedtfimng a more favorable ruling from the court:
the plaintiff seeks a larger expected judgmenttaediefendant seeks a smaller drieis
indeed true that in this context, the Nash-equiliiorlevels of expenditure by the parties are
increasing in the expected judgment, but it is &ige that the plaintiff's expected win rate is
generally less than one, for otherwise the defetntanld not have invested in the case.

It is this less-than-certain plaintiff win rate tl@unteracts the result in Polinsky and
Shavell (2014). Whereas they showed that variatijation costs reduce the adjustment of

! In a recent contribution to this line of literatyKaplow (2017) examines the optimal structurpréfate litigation
when both the amount of defendant liability and girentiff’'s cost of filing suit can be optimallyhosen. This
formulation yields very different results from tlgosxamined here. For a similar analysis, see $lgliand Che
(1991).

2 Also see Goodman (1978) and Hause (1989) for aimdnflict models of litigation.

% In general, it does not matter if the litigatisnover the magnitude of damages or the meritseot#ise, such as
whether the defendant caused the accident. Allntzdters is that the defendant’s expected lighiditat stake.
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damages because of the increase in litigation esstlamages rise, the possibility that the
defendant will “win” the case, and hence will avemme liability, mitigates the deterrence
function of the trial, thus justifying an upwardjastment in the optimal damage award. The
overall adjustment depends on the relative strengtlthese offsetting effects.

2. TheMod€

We use a set-up that closely follows Hylton (20@Xcept for the variable litigation
expenditures$. Let

X = injurer’s expenditure on care;

p(x) = probability of an accident, whepa<0 andp">0;

h = harm suffered by victim;

f(h) = density of harm across victims, whée0,x);>

0 = damages awarded by the court;

yp, 7d = fixed litigation costs of the plaintiff (victimp, and defendant (injureny;
Zp, Ad = variable litigation costs of the plaintiff andfdndant.

We assume the court can obsema individual cases and hence can condition thardéonh
(as will be detailed below). Following Katz, wesase that the trial will determine whether or
not the defendant is liable for the victim’s hatimt is, whether or not he has to @ayThus,
the amount of damage in a given cdses not in dispute.

The outcome of the trial is captured by the ceh8iiccess functin

A

14
T + 01 =

”(Ap"ld) =
which is defined to be the probability that theipiiéf wins. In this expression, the parameter
6>0 reflects the inherent strength of the defendaratse. 119=0, the plaintiff will win with
certainty—this is the implicit assumption in botlgltdn (2002) and Polinsky and Shavell
(2014)—while at the other extremefi>w the defendant wins with certainty (no liability).
One interpretation of the intermediate case @i<(<is a dispute over whether the defendant
caused the plaintiff’'s harm under strict liability, how much of that harm he caused. (Another
interpretation could be the extent of injurer nggtice, though to properly capture that case we
would have to tread as a function of the injurer’s care.) In any cas#e that ther(-) function
has the following properties:

om0 o Do, Tmog 2
oA, " a2 0xg . oAl 2)

* One difference from Hylton (2002) is that we da assume the victim’s harm depends on the injucate
choice. In our formulation, care only reducesghebability of an accident. This difference is gyfer simplicity.
® Polinsky and Shavell (2014) assume a fixed lefelamages for all accidents, which means that eéti@r no
plaintiffs file suit. We note below (see footndi@) that our more general treatment of damageswioig Hylton
(2002), is not a driving factor of our results.

® See Garfinkel and Skaperdas (2006) for a revieth®iises of this type of function.

2



[Figure 1 here]

The sequence of events is depicted in Figureirkt, he level of liability for any harm is
announced by the court or legislature. This defitne liability functions(h) that all subsequent
courts must follow. The defendant then chooseseli of care, at which time we assume he
does not know the patrticular plaintiff he will fadkough he knows the distributionkef The
victim/plaintiff observes her harm and the injusecare, and then decides whether or not to file
suit. If she does file, the parties choose thegdtion expenditures, which then determine the
outcome of the trial according to (1). We exantimese choices using backwards induction.

If a plaintiff of typeh files suit, the parties will choose their variabtgation costs to
achieve the most favorable outcome at trial. Tlaepff will therefore choose, to maximize

(A Ad)d — Ap 3)
and the defendant will chooggto minimize
()0 + Ad (4)

Deriving the two first-order conditions and solvisighultaneously for the Nash equilibrium for
the case wherg(/,.4q4) is given by (1) yields

06
A=Ay =—7s (5)
(1+6)?
and
1
r _ 6
T =16 (6)

Thus, it turns out that the litigants choose thaeséevel of expenditureand that expenditure is
increasing in the amount of liability, conditioral 8>0. The equilibrium is shown graphically
in Figure 2 for the case where®<l. In the graph};(44) andA;(4,) indicate the reaction
curves for the plaintiff and defendant, respectivéllote from (6) that the plaintiff's equilibrium
win probability depends only on the paramétetFurtherz <1 for >0, anddz /66<0. Thus,

the stronger is the defendant’s case, the lowreiplaintiff's chance of winning.

[Figure 2 here]

At this point, we follow the literature and writee defendant’s liability as the sum of
compensatory damages and an additive adjustment:

" This is an artifact of the form of the conflictcs@ss function in (1), which is a consequencésdiéing
homogenous of degree zero in the expenditure l@felse two parties (i.e., the fact that multiplgibothA, andZq
by a positive constant leaves the function unchdhgé more general formulation, such as that satggeby Clark
and Riis (1998), would allow asymmetries. Howebegause our main result depends only on theliatit<1 in
equilibrium and not on the particular expenditureels of the two parties, we retain the simplemfalation.
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shy=h+¢ (7)

whereg will be chosen optimally. This is the simplesspible damage function that the court
could employ. Note in particular that the adjustirie assumed to be the same for all plaintiffs
regardless of their damages. In other wopds,treated as a parameter rather than itself keeing
function ofh. Our results will obviously be sensitive to thjgecificatior?

Given (7), a plaintiff of typé will file suit if and only if

7 (h+g) =2 =7p (8)

Writing this as an equality, substituting from é)d (6), and solving fdr gives the threshold
level of harm that results in a suit:

h = max[y,(1 + 6)? — ¢, 0] 9)
Thus, whery,(1 + 0)* > ¢, only those plaintiffs withh>h>0 file suit, whereas whep, (1 +
0)? < @, h = 0 and all plaintiffs file.

Next consider the care choice of defendants. Kmgwhe liability rule and the
distribution of plaintiff types, a defendant wilh@ose care to minimize his private costs:

() jh (" (h + @) + 2 + vl f(R)dh + x (10)

Using (5) and (6), this becomes

*[(h 1+26
p(x)Jﬁ [( +¢)(1 +26)

110y +ydlf(h)dh+x (11)

The resulting first-order condition defining thefeledant’s optimal care, denot&dis

, “[(h+ )1+ 20)
p (x)JH a1 0)? +y4lf(W)dh+1=0 (12)
It is easy to verify tha#’x /dp> 0. This is true both because an increasgraises the ~
defendant’s liability per accident, and becausedtices more plaintiffs to file suit by lowerirkg
providedh>0. In combination these factors represent therdmit effect of the adjustment to
liability.
Social costs in the current model are given by

SC = p(%) U hf(h)dh + j_ (X + 2 + v, +va)f(WdR| + 2 (13)
0 h

8 While the treatment af as a parameter is consistent with both Hylton 22@Md Polinsky and Shavell (2014), it
is more consequential here because, unlike Hyltenare allowing litigation costs to dependtgrand unlike
Polinsky and Shavell, we are assuming thearies across plaintiffs.
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where the first integral term is total plaintiffinaand the second is expected litigation costs
from those accidents that result in suits. Thénggdtadjustment to liability is found by choosing

¢ to minimize (13), taking account of the effecipodn £, h, andflp*+ A4 . The derivative of (13)
with respect t@ yields the overall effect:

asC

, oo (o) . . a)’c‘.
o = {p UO hf (h)dh + fﬁ B+ +7 + yd)f(h)dh] + 1}£

_, 0h
(1 + 23 + vy +va)f (R) 52

® (% 0
+p fﬁ ( o )f(h)dh (14)

The first term on the right-hand side represergsditterrence benefits of raisipgwhile the
second and third terms represent the increasggation costs arising from, respectively, the
increased number of suits, and the increase imabiariitigation expenditures per suit.

To further analyze this derivative, substitute)(itio the first term, and then use (5) and
(6) to get

U hf(h)d“f [h (1+9)2) Yo~ (1+9)2]f(h)dh} 90

20(h + @) _ ok
—p ﬁ"—)/p +Vd]f(h)%

@ 20
———f(h)dh 15
| e ® (15)
We begin our analysis by considering the case wi#eDewhich produces no variable litigation

costs because the plaintiff's probability of wingiis identically equal to one (i.6, =14 =0).
In that case, the final term in (15) drops out, ewedhave

asc [ (" ® % _, 0h
S0 P UO hf (W)dh + fﬁ (o — <p)f(h)dh] 9p POpt Vd)f(h)% (16)

whereh = max[y, — ¢,0]. This is Hylton’s (2002) model, for which he stothat the optimal
liability adjustment is such that <. Specifically, if care is productive over theiemtange of
accidents, meaning that it is efficient for alliptiffs to file, h=0 at the optimum, and so the final
term in (16) drops out becaugk,/Jdp= 0. In that case, settir@3Chp=0 yieInga*:yp. If,
however, care is not productive over the entirgeanf harm, the optimum will involvie>0, and
hencedh/dp <0. In that caseq*<yp such that the marginal deterrence benefit ofdseduit



filed (the first term on the right-hand side of \)Léquals the marginal cost. In fagt<0 is
possible, meaning that some suits for whéety, should be barred.

More importantly, Hylton (2002) shows thaty, canneverbe an optimum. This is true
because setting=y, induces all plaintiffs to file suit and forces tiiefendant to internalize
plaintiffs’ litigation costs. Thus, he chooses Hueially optimal level of care, and so raising
any further would result in too much care. Formagbyy, cause®SCop>0.

In their comment on Hylton (2002), Polinsky anca@#ll (2014) show that if there are
variable litigation costs that increase with theeleof defendant liability, the optimal adjustment
to liability will be further restricted. In partitar, they establish that the adjustment will
necessarily be less than the plaintiff's totabhtiion costs. This is true because there is now an
additional marginal cost of raising which in our model is given by the final term(ikb).

We now show that this conclusion may not be trueur model. Specifically, we show
that when variable litigation costs are introdugethe manner of Katz (1988), the optimal
adjustment may be larger or smaller than the pfégtotal litigation costs. The reason for this
difference is that, given the conflict model ofgdtion, variable litigation costs only make sense
if the parties anticipate a gain from expending®fin litigation, and this effort necessarily
translates into a probability of plaintiff victotlyat is less than one in the Nash equilibrium.sThi
is captured in the above conflict modeld»®0, which, as we have seen, is a necessary comditio
for the/; ’s to be positive but also implies thak1.

To demonstrate this claim, we geat the level where all plaintiffs are just willing file,
or h=0. From (9) this implies that

0 = yp(1+6)° (17)
In this case, (15) becomes

asc *© 1 0x 26
= j r(1 ) Fdn=+ 18
aq) |(p=yp(1+9)2 - p o (1 + 9)2 f 6(/) p (1 + 9)2 ( )

The first term on the right-hand side is negativend>0 (givenp'<0), indicating that there are
still some deterrence benefits from raisingThis is true, despite the fact that all plaistéire
filing suit, because the defendant does not fultgrinalize all plaintiff damages wherx1.
Whether or not a further increaseyiis socially desirable, however, depends on whether
increase in deterrence offsets the correspondurgase in variable litigation costs, which is
given by the second term. Since either of thefezesf may dominate, we cannot conclude that
the optimal adjustment in liability is capped a tevel where it just induces all plaintiffs tosfil
suit. That iS¢*§ yo(1+6)°.

This result shows that may exceed the total litigation costs for the mti&i with the
lowest level of damages (zerdb)We can further conclude, however, that if thevsi§(18) is
strictly negative, the optimal adjustment will als® greater than the litigation costs of some
plaintiffs with positive damages. In comparingstbonclusion to the results of Polinsky and

? Intuitively, if the least harmed victinh£0) has a suit with positive expected value, it nsethat her equilibrium
probability of victory augmented by the adjustmisriirger than the sum of her fixed and variakilgdtion costs.
And since the equilibrium probability of victory $naller than 1, it follows that f&r=0, the adjustment can be
larger than the total litigation costs of the ptifn



Shavell (2014), it is important to recall that theiodel assumed all plaintiffs had the same
damages. However, because we have allowed darttagasy across plaintiffs, we cannot make
a blanket statement about how the optimal adjustic@npares to the litigation costs for the
entire population of plaintiffs. At most we carope that the optimal adjustmentiyexceed the
total litigation costs ofomeplaintiffs. We formally state this result as tlls:

Proposition: When the plaintiff and defendant incur variabletsas litigating over the
assignment of liability, and the outcome of thaltis determined by a contest success function,
then the ooptimal adjustment to damages may berlargemaller than the total litigation costs of
plaintiffs.

Proof: We prove this by constructing an example shouwliag the adjustment can exceed the
total litigation costs for at least some plaintifi;m the example, the probability of an accident i
given byp(x)=1/(1+x), the distribution of victim harm is uniform on,[R0,000], and,=100.
Flgure 3 graphs the expressmn in (18) for differeriues ofr =1/(1+0). Note that whed=0

(z =1), 6SCPyp=0 atp =y,, which is the solution to Hylton’s model whenstoptlmal for all

suits to be filed. However, féb0 (7 <1) 0SCbp may be posmve in which ca$e<yp(1+0)

or negative, in which ca3£>yp(1+9) This shows that fd=0, " may be larger than total
litigation costs.We now show that for sontes0, ¢ may also be larger than total litigation costs.
Con3|der the plaintiff withn=5, OOO In the example, wherr.25 @=3), (18) is negative and so
9 > yp(1+<9) =1,600. Thus, Iezp =1,600+ for somes>0. The total litigation costs for the plaintiff
with h=5,000 are thereforg, + y,= 1,337.5 + 0.187%5 which is clearly less tham=1,600+. =

[Figure 3 here]

We further find that as average victim harm inse=a(i.e., as the upper bound on the
distribution ofh rises), the range over whiélsCbp<0 expands, reflecting a greater deterrence
benefit as accidents become more harmful. Thus niore likely thato*>yp(1+<9)2.

As a final point, we note that the result hereelated to Png’s (1986) demonstration that
damages need to be inflated to offset judicialresudnich in the current context is reflected by
7 <1. This represents a type-2 error, or false a@jif Our model does not allow for type-1
errors (false convictions), which Png shows mayiirega subsidy of “legal” behavior.

Kaplow’s (2017) model of the optimal design of @t litigation incorporates both factors, but
also allows for additional policy instruments.

3. Conclusion

The optimal liability award with variable litigatn costs is not necessarily smaller than
the sum of the victim's harm and litigation co¥thile equilibrium levels of expenditure are

%Ve emphasize that this result is not driven byamsumption of a distribution of plaintiff damages by the fact
thatz <1 in equilibrium, as dictated by the contest maxfditigation. Even if the level of damages wéired, as
long as it is large enough to induce plaintiffste (the only relevant case), the parties will liate over how the
damages will be allocated, which will result ireas-than-certain probability of plaintiff victorAs a result, the
optimal adjustment in damages would need to beaszd upward relative to the case where the gfantictory

is certain.

" This is an error in the sense that we are assuthiinjurer is the true cause of the victim’s hdoah may escape
liability as a result of litigation.



increasing in the expected judgment, the plaistétjuilibrium probability of victory is
correspondingly less than one. The former effeaka/o the direction of decreasing the optimal
damage award, while the latter justifies an inoeeaghe award. Because either effect may
dominate, we can reach no specific conclusion dkggrthe optimal adjustment to
compensatory damages across the population oftiffigin
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