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COMPARING ALL-OR-NOTHING AND PROPORTIONATE DAMAGES:
A RENT SEEKING APPROACH

1. Introduction

In the presence of evidentiary uncertainty, vagidacision rules are imaginable for
courts to use in awarding damages. The dominaatimutivil litigation is the all-or-nothing
(AON) rule, which, coupled with a preponderancéhef evidence standard of proof, requires the
defendant to pay the plaintiff's entire damagéissiimore likely than not that the defendant is
liable. One alternative which is often praisedifsraccuracy and fairness is the proportionate
damages (PD) rule (Allen et al., 1964, AbramowifX)1). Under this rule, the defendant is
obliged to pay damages to the plaintiff in propmmutto the probability that the defendant is liable
for those damages. Comparing the two rules, thet @wvard is thus higher under the AON rule
if the plaintiff's claim is supported by the preplenance of the evidence, and higher under the
PD rule in the opposite case.

Although the question of which rule to use in cakevidentiary uncertainty is obviously
one of the fundamental choices of any civil legattem (Levmore, 1990), only a few studies
have compared both rulés Most recently, Leshem and Miller (2009) compue AON
standard and the PD standard by analyzing theénitive effects on the parties’ decision to settle
the case ex post and on the defendant's decisicontply with the legal standard ex ante. They
show that the AON rule generally induces a higaés of compliance, although it may result in a
higher level of litigation. They therefore concluthat if minimizing the expected cost of the

primary activity is the society's main goal, thenfON rule is usually superior.

! See Kaye (1982), Orloff and Stedinger (1983), 814%985).
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This article provides a complementary analysithefrelative impacts of an AON rule
compared to a PD rule on the litigation expendgwtplaintiffs and defendants in a model of
evidentiary uncertaint§. Using a rent seeking model in which plaintiffslatefendants choose
their litigation expenditures at trial, we spedatiy show that (1) the expected judgment is
typically higher under an AON rule as compared fwaportionate damages rule when the
defendant did not take adequate care, but the tegp@adgment is typically lower under an
AON rule when the defendant took adequate care(Znolerall litigation expenditures are
most often larger under an AON rule when the patti@ve equal access to evidence, but when
access to evidence is less costly for the partly thié stronger case, the difference in rent
seeking expenditures between the two rules desease

This article unfolds as follows. In the next seantiwe take a formal approach to both
rules and determine the equilibrium litigation emgiures of both parties. Section 3 then uses
simulations to compare the two rules in terms efékpected judgment and total litigation

expenditures. Finally, section 4 concludes.

2. TheModél
2.1. General

In tort cases involving evidentiary uncertaintye van use Bayes’ rule to compute the
conditional probability that the defendant was rgegit, denotedP,, as follows:

_ PyXF
" PXF + (1 —P)Y(1—F)

P, )

where

Po = court’s prior probability that the defendanhegligent,Po€[0,1];

2 The results of Leshem and Miller depend on theegiee of asymmetric information. Also, litigatiaxpenditures
are assumed to be fixed in their model.



F = index of the factual guilt of the defendant, naflized so thaFe[0,1];

X = plaintiff's litigation effort;

Y = defendant’s litigation effort.
In this formulation Py can be interpreted as a measure of the courégs'biSpecifically, if
Po=%, the court is unbiased, whereaBg# (<)%, it can be said to have a pro-plaintiff (pro-
defendant) bias. Als&F can be interpreted as the “evidence against” éfiendlant, which
depends positively on both the factual evidencénagaim and the plaintiff’s litigation effort.
Likewise, Y(1-F) is the “evidence for” the defendant.

It will be useful to rewrite (1) as follows

F
P, =
' F+6R(1-F)

(2)

wheref = % andR = § Thus,f=1 indicates an unbiased court, wher¢a&)1 indicates a
0

pro-defendant (pro-plaintiff) bias. Similarlig=1 indicates equal litigation effort by the two
parties, whereaR>(<)1 indicates relatively more effort by the defant(plaintiff). Finally,
F—1 indicates a strong case for the plaintiff &0 indicates a strong case for the defendant.
Because our focus is on litigation expenditures alstract from the decision of injurers
of whether or not to comply with the due care stéadd Rather, we treat the compliance decision
as sunk and measure it by the inéfesuch that when the defendant took just enoughtoare
satisfy the due care standaFe;1/23 Thus,F decreases below 1/2 as the defendant took more
than due care, and in the limit whéreeaches zero, the plaintiff can never win his caee

matter how much he spends relative to the defendaanverselyf increases above 1/2 as the

% This implies that if the parties do not spend himg on evidence production, or if they spend amégmount on
evidence production, the parties have an equaloghahwinning. However, as we stress further othéf defendant
took adequate care, his unit costs of evidenceyatazh will usually be lower than the unit costseofdence
production of the plaintiff, and this will lead tolarger win rate for the defendant than 0.5.
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defendant took less care than due care (or whedetfemdant intentionally caused the harm),
and at the point where F reaches one, the plawmiif§ the case with certainty, no matter how
much the defendant spends.
2.2. Comparing the All-or-Nothing and Proportioriahbility Rules

The AON and PD rules can now be characterizedring ofP; as defined in (2). First,
under the AON rule, the court will judge that trefehdant is either fully liable for the plaintiff's
damages, denoteli or not liable, depending on wheth&rexceeds the evidentiary threshdld,

Thus, the defendant’s expected liability under thle can be written as

(), ifP >t
LA‘{O, iF P, <t 3)

where, under the usual preponderance-of-the-evadstamdard=2. Alternatively, under the
PD rule, the defendant faces liability equal toplaentiff's loss, scaled by the conditional
probability that the defendant’s negligence caubkedaccident. Thus, the court will assess
liability equal to

Lp = P1J 4)
Figures 1 and 2 compare these two rules by graphimgdLp as functions oF, the strength of
the case against the defendant.

First consider the AON rule witlr2. According to (2), the defendant is held fuible

P> OR
~ 1+6R

(5)
and not liable otherwise, where the term on thietdwnd side > (<) %2 &R > (<) 1. Thus,

suppose the combination of court bias and litigagtiort favors the defendant, @R >1. In this

case, the range of factual scenarios over whiclpltiatiff recovers is limited to those whefe



is strictly greater than %; that is, where thedatbasis of guilt is relatively strong. This cése
shown in Figure 1, where the step function defigtsConversely, if the combination of court
bias and litigation effort favors the plaintiffik <1, then the range over which the plaintiff
recovers expands to include values wheig strictly less thai; that is, weaker cases. The
step function in Figure 2 shows this case.

[Figure 1 here]

Now consider the PD rule. Differentiating (4) ssothatoLp/0F>0, but

9%Lp
dF?

> (<)0 as6R >(<) 1. (6)
Thus,Lp is continuously increasing i, with Ly(0)=0 andLy(1)=J. However, it is convex when
OR>1 (shown in Figure 1) and concave wi#tx1 (shown in Figure 2).

[Figure 2 here]

Note that both rules reflect the impact of biamated by the legal process (court plus
litigation bias), but they do so in different waydnder the AON rule, the bias shifts the
threshold separating zero and full liability, wheseinder the PD rule, the bias changes the
defendant’s share of liability. The direction béteffects is the same, but the impacts are
gualitatively different, reflecting the thresholdtare of AON rule versus the continuous nature
of the PD rule. In particular, the PD rule smodthes effect of the bias. The next section asks
how this difference affect the litigation effortsmaintiffs and defendants.

2.3. Litigation Expenditures under All-or-NothingdProportionate Damages

As noted in the introduction, the specific questdimterest here is how the two rules
affect the litigation efforts of the parties—thst the plaintiff's choice oK and the defendant’s
choice ofY. To answer this question, we first need to actéarthe uncertain outcome of a

trial. Specifically, the parties have to form aqpectation about their chances of winning under



the AON rule, and the fraction of victim damageat thill be attributed to the defendant under
the PD rule. To do this, we suppose that the soofcincertainty at trial is the court’s bias.
Thus, we assume thatis common knowledgéput thatP, is a random variable whose
distribution is known by both parties. For simfilicwe assume thad, is uniformly distributed
on [0,1].

Under the AON rule, the plaintiff's objective is ¢thooseX to maximize

P(X,Y)Jd —GX, 7)
while the defendant choos¥4o minimize

P(X,Y)J + GQY, (8)
whereP(X,Y)is the plaintiff's probability of winning, an@, andCqy are the unit costs of
litigation for the plaintiff and the defendant, pestively. The first-order conditions defining the
reaction functions for the plaintiff and defendaespectively, are

PJ-G=0 9)

PyJ + Cy= 0. (10)
Simultaneous solution of these two equations detesithe Nash equilibrium levels of effort:
(X*,Y*).

The probability of plaintiff victory under the AONile with a preponderance-of-the-
evidence standard is given by

P(X,Y) =prob (R, >1/2)

Y(1-F)

=prob (P, > ——— - —
prob (% Y (- F)+XF

) (11)

For a uniform distribution of the court’s priorjshhecomes

* This can be justified by supposing that the faétthe case are made public during pre-trial discpv
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YQ-F) _ XF

P(X,Y)=1- = (12)
YL-F)+XF XF+Y(@1-F)
Using this expression in (9) and (10) yields théfeing Nash equilibria effort levels:
- CF@-F
X* = FU-F) J and Y* = - F) (13)

C(F +@-F) ) (T EmRIGY

d
These values can then be used to calculate thebemgumn expenditures at trial of the two parties,
CpX* andCqY*, the expected judgment at triRi(X*,Y*)J, and the overall expected value of trial
to the plaintiff and the expected cost of triathe defendant (i.e., the optimized values of the
expressions in (7) and (8)). Explicit expressifmighese quantities are given in the Appendix.
Under a PD rule, there is no “winner” or “loser’taal; rather, the defendant pays
damages in proportion to the probability that heseal the plaintiff's loss]. Thus, the
plaintiff's expected judgment at trial is given B{f;)J, and the plaintiff choosesto maximize
E[P1(X, V)] - GX, (14)
while the defendant choos¥go minimize
E[P1(X,Y)]J + CyY, (15)

whereP1(X,Y) is given by (1). For the case whélgis uniformly distributed, we compute

] P XF
E[PXYI =], PXF+(@1-P)Y(1-F) R

_ XF(XF-Y(@-F))+XYF1-F)(In(v @~ F) - In(XF)) ] (16)
(XF-Y(@-F))?

The first-order conditions for the plaintiff's agfendant’s problems can again be solved
simultaneously to obtain the Nash equilibrium dffevels, K**,Y**). These equilibrium effort

levels can then be used, as above, to computefieeied trial expenditures of the two parties,



the expected judgment, and the plaintiff's expeet@lde and the defendant’s expected cost of a
trial. The resulting expressions for these variguantities are also given in the Appendix.

Given the complexity of the expressions, it is g@berally possible to compare the
outcomes under the two rules analytically. Howetleg next section uses numerical simulations

to reveal the key differences.

3. Implications
3.1. Expected judgment

The AON and PD rules have different effects onekgected judgment for relatively
weak (lowF) and relatively strong (high) cases. Figure 3 shows this for the case wherartite
costs of litigation are the same for the plairaifid the defendanC5=Cd).5 The blue line
represents the expected judgment under the AONankbthe red line represents it under the PD
rule. As shown, for cases in which the defendaok imore than adequate caF{/2), the
expected judgment is higher under the PD rulesfimng cases in which the defendant did not
take adequate careX1/2), the expected judgment is higher under thé&Ade; and when the
defendant took just enough cakFe=(L/2), the expected judgment is the same underroégk. In
other words, the PD rule tends to impose greateeeed damages on careful defendants and
less expected damages on negligent defendantsrgsaced to the AON rule. Although both
rules smooth expected damages based on the untiedaif trial, the PD rule smoothessthan
the AON rule and in the wrong direction.

[Figure 3 here]
We next consider the case where the unit codtsgaition for the two parties differ. We

conjecture that the plaintiff's unit costs will gtto be higher for relatively weak cases than for

® For sake of simplicity, we have set J=1.



relatively strong cases. For example, the weakasa is (i.e., the smallerks, the easier it will

be for the defendant to find evidence in his fa\&anchirico, 2001). Specifically, producing
forged evidence is usually more expensive thanymiog truthful evidence because a document
that looks real is presumably less expensive tdywe when it is in fact real. Likewise, it is
cheaper to produce consistent testimony whertititeful. Figure 4 shows the case where the
unit costs of the plaintiff are twice as high assi of the defendan€{=2C,), and Figure 5

shows the case where the reverse is ©Qgel/2Cy).

In Figure 4 the regioR<1/2 is therefore most relevant, whereas in Figutteegegion
whereF>1/2 is most relevant. In both cases, we can cdeclat the above results are
amplified. Specifically, whef<1/2, the expected judgment is higher under the ®&® when
F>1/2, the expected judgment is higher under the A@#&t and in both cases the differential is
larger.

[Figures 4 and 5 here]
3.2. Total litigation expenditures

We now consider the total rent-seeking expendstofehe two parties. Figure 6, which
assumes equal litigation cos€,£Cg), shows that these expenditures are larger uhdeh©ON
rule than under the PD rule, except for extremetpakvand extremely strong cases. And since
most cases that end up a trial will involveFanear the due care standard (Priest and Klein,
1984), it would therefore seem that the AON rulé generally involve greater litigation
expenditures. This makes sense since the differeatwveen winning and losing is larger under
the AON rule, which makes the stakes of trial largdence, rent-seeking will be more intense

under that rule.



When a case is very weak or very strong, litigagapenditures have little effect under
the AON rule because it will be very difficult tatssfy the standard of proof. In contrast,
expenditures have larger benefits under the PD Tile expenditures may to some extent
increase (decrease) the court's perception ofkbkhlood that the defendant was negligent, and
this always increases (decreases) damages undler @ proportionate damages. However,
these extreme cases will rarely end up in litigatather than settling before trial.

[Figure 6 here]

Finally, figures 7 and 8 look at the cases whieeeunit costs of the plaintiff are larger
than the unit costs of the defenda@§£2Cy), and where the unit costs of the plaintiff arealier
than the unit costs of the defenda@<1/2Cy), respectively. As the figures show, the
expenditure disadvantage of the AON rule decreasescess to evidence gets more costly for
the party with the weaker case. The intuition msge. When the unit costs of the plaintiff
increase, his costs of passing the standard of proeease as well. If he doesn’t meet the
standard, he gets nothifiginder PD rule, in contrast, meeting the standamtaof is less
important.

[Figures 7 and 8 here]

4. Conclusion

This short paper has added to the literature comgall-or-nothing and proportional
damage rules for tort cases by examining the implaehdogenous litigation expenditures in a
model of evidentiary uncertainty. Previously, Lashand Miller (2009) showed that the AON
rule has an advantage over the PD rule in ternmscoéasing legal compliance. Our analysis

complements this conclusion by showing that theeetqal judgment at trial will typically be

® Note that when the underdog spends less effatavorite also spends less effort (see Katz, 1988)
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larger under the AON rule when the defendant dictaice adequate care, and smaller under that
rule when the defendant took adequate care. $rstimse, the assignment of liability under the
AON rule better aligns with the actual behaviott# defendant, which should enhance
deterrence. Offsetting this, however, is thatAKN rule will generally lead to larger overall
litigation expenditures per trial compared to tlizmle. This result reinforces the finding of
Lesham and Miller (2009) that the AON rule resuitsnore cases going to trial compared to PD,
and arises for the same reason—namely, that the A@\treates a situation in which more is at
stake at trial. However, this disadvantage ofAN rule decreases when access to evidence is

less costly for the party with the stronger case.
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Appendix
With respect to the all-or-nothing rule, the fioster conditions foK andY are:

2
F J- XF j=c,
XF+(@-F)Y (XF+(@-F))?

XFA-F) . _
(XF+@-F)y)z~

From these conditions, it follows that

C
Y*:_px*
C:d

Putting this result back into the first order cdiuis gives us the equilibrium expenditures for
the plaintiff and defendant, respectively:

F@-F)

CoX*=C, J

C
Cy(F +A-F) ¥

F(-F)

CaY*=C J

e, (Fra-F) oy
‘ c,

d
The expected value of trial for the plaintiff undleis rule is

C,FQ-F
P(X*,Y*)I-GX* = F J- " 1-F)

F +(1—F)5 C,(F +(1—F)Cp)2
C d C,

d d
while the expected cost of trial for the defendant

C.F(-F
P(X*,Y*)J+CaY*= F J+ P2 F)

F+(- F)& C,(F +(1—F)Cp)2
C d C,

d d

Under the proportional rule, the first order cdiwhis are:
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2XF2-F(L-F)Y + YF@-F)(In(Y 0~ F) - In(XF))) - YFQ- F) |
(XF -Y(1-F))
XF(XF =Y (L= F)) + XYFA=F)In(Y @~ F) =In(XF)) ¢y _
(XF =Y (L~ F))3

- XF(@L=F) + XF@L- F)(In(Y @~ F) = In(XF))) + XFA-F) ,
(XF-Y({-F))
o XFOXF =Y (1= F) + XYFA=F)(In(Y = F) <In(XF)) o _ ¢
(XF =Y (- F))?

from which it follows that

C
Y**:_px**

d

Putting this result back in the first order comatit gives us the Nash equilibrium effort levels of

the two parties:

2F -7 @-F) +(F+ P a-FyinCPF
( @-F)+( C( ) In(—= =

X** = d Cd S C—pF(l— F)J
C,(A-F) - -F)? d
Cd
c c,
2F - > A-F)+(F+ - F))In(C” 1 FF
Y * = d d d P F (- F)J
Cd

Cp 3
Ca@F)=F)

d

The resulting total expenditures of the plaintiiflahe defendant, respectively, are

C, C,1-F
2(F -2 (1- F))+(F+ (1 F)in(Z"
CpX**= ‘ S oFa-F)
((1—F)§—F)3 ;

d

2(F—Cp a- |:))+(|:+Cp @-F))In(="> Cp1-F

Coy* = ‘ CC“ S C—pF(l— F)J
1-F)—-"-F)° d
(C )Cd )
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The expected judgment equals:

F+ (- F)C"(m(?’l':)—l)
EQJ) = ‘.
(F-0-F) ")

d

FJ

The expected value of trial for the plaintiff is

C C,1- -
Fra-F) (20D o =S ary (e S a-ryinCe ioF
c, ¢C, F Fy- C, C, c, F Cora-y
C, C ¢
-1-F)-%)? 1-F) P -F)? o
(F-@ F)Cd) (( )Cd )
while the expected loss of the defendant equals:
C C,1- -
F+a-F) 22251 o -CoaopyeE el a-rynC oF
c, ¢C, F F3+ C, C, Cc, F Cora-py
C, C ¢
-(1-F))? 1-F)—-2-F) d
(F-@ F)Cd) (€ )Cd )
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Figurel. 6R >1.
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Figure 3. Expected judgmenC,=C4 (blue=all-or-nothing; red=proportional).

Figure 4. Expected judgmen€,=2Cy (blue=all-or-nothing; red=proportional).

18



re.9

8.7

F8.3

Figure 6. Total litigation expenditure€;,=Cq (blue=all-or-nothing; red=proportional).
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Figure 7. Total litigation expenditure€;,=2Cy (blue=all-or-nothing; red=proportional).
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Figure 8. Total litigation expenditures;,=1/2C4 (blue=all-or-nothing; red=proportional).
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