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I. INTRODUCTION 

Recent years have borne witness to a striking increase in expenditures on legal 
services.’ Various critics of the U.S. legal system have accordingly argued that 
amounts currently spent on or in anticipation of disputes are socially excessive, 
and several writers have attempted to address the issue through economic anal- 
ysis.’ Much of the economic literature has centered on the choice between liti- 
gation and settlement, and most of the models either assume a fixed exogenous 
level of litigation costs or treat such costs as the reduced-form outcome of litigants’ 
maximization decisions.? 

This article abstracts from the possibility of settlement to focus on the parties’ 
behavior at trial. While much of the recent literature on litigation has emphasized 
suit and settlement, that research strategy is not the only useful one. Though most 
disputes do not rise to the level of a lawsuit and though the great majority of 
lawsuits end in settlement, decisions at earlier stages of a lawsuit depend on the 
parties’ estimates of the ultimate consequences of litigation. Analysis of the liti- 
gation stage is therefore logically prior to any analysis of the decision to sue or 
of settlement negotiation. Furthermore. the relatively small but absolutely large 
number of cases that go to trial consume substantial resources in doing so, and 
many cases that settle do so only after substantial expenditure has been incurred 
in preparation for trial.4 

Accordingly. I developed a model of litigation expenditure based on the as- 
sumption that the parties are already engaged in a dispute. Within the model, the 
outcome of litigation is a probability y(X. v) that the defendant will be found liable. 
with the probability increasing with the plaintiff’s expenditure on legal resources 
and decreasing with defendant’s expenditure. More specifically, the parties expend 
resources on legal research to produce arguments or favorable facts to a court or 
other decisionmaking body such as a jury or administrative agency. The court 
finds for the plaintiff if and only if a certain function of the parties’ arguments, 
plus a random variable, exceed a liability threshold. The framework yields some 
interesting comparative statics predictions about the judicial process. 

Section II of this article outlines the basic approach to modeling the litigants’ 
expenditure decision and describes the model of judicial decisionmaking that is 
the focus of the analysis. Section III analyzes the behavior of maximizing litigants. 
Section IV analyzes the Nash equilibrium in expenditure and the determinants of 
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the probability of liability. Section V summarizes the main results and suggests 
possible extensions of the analysis. 

II. SUMMARY OF MODEL 

Suppose that two risk-neutral parties have a dispute over stakes with monetary 
equivalent A, and suppose that there is no consumptive value to litigation. The 
amount of the stakes A is not in dispute in the lawsuit, which is solely over the 
liability issue. The plaintiff asks the court to award her A dollars from the de- 
fendant. The court grants the award with probability q(X,Y), where y depends 
positively on plaintiff’s expenditure X and negatively on defendant’s expenditure 
Y. The function q(.) and the specific values of X and Y are known to both parties. 
I assume there is no agency problem between attorney and client, so that a party’s 
legal expenditure is chosen to maximize her expected wealth after the litigation. 
The marginal cost to the plaintiff of legal services is C dollars per unit, while the 
defendant’s unit cost is normalized to $I. The effect of changes in the defendant’s 
marginal cost will be analyzed by appealing to symmetry.5 

In this setting, a natural outcome for the litigation game is a Nash equilibrium 
in expenditure, where each party’s expenditure is an optimal response taking her 
opponent’s expenditure level as given. Of course, one can imagine plausible sit- 
uations in which litigants might act preemptively, reasoning that the opponent 
will respond by altering her decision (e.g., a litigant might make an otherwise 
unnecessary discovery request because she expects that it will force her opponent 
to expend substantial resources in response). Nonetheless, there is substantial 
justification for adopting the Nash equilibrium approach. The strongest reason is 
that such preemptive action does not form a credible threat: were the opponent 
to react in the way the preempting party hoped, the preempting party would then 
find it in her interest to discontinue the preemptive action. A second justification 
for the Nash approach is that in many cases the litigants may not have information 
about their opponents’ actual levels of expenditure, so that attempts at intimidation 
and provocation may fail due to an inability to communicate them to the opponent. 
The Nash equilibrium, in contrast, does not require any communication. Instead, 
each party can analyze the situation from the opponent’s viewpoint and form an 
estimate of the opponent’s likely expenditure, perhaps based on experience with 
other opponents in other cases. 

Several comments on the model and its assumptions are in order. First, the 
assumption that the stakes are equally valued by both parties is merely a nor- 
malization and can be relaxed without loss of generality. The analysis of unequal 
stakes is equivalent to that of unequal costs, since. as the discussion below dem- 
onstrates, it is the ratio of stakes to costs that determines optimal expenditure 
for each party.h Second, I ignore the admittedly important issue of asymmetric 
information and the associated strategic incentives. Still, the parties may be able 
to estimate opposing expenditure accurately from signals such as the number of 
documents filed or the seniority of the lawyer assigned to the case. Third, legal 
services in reality are a highly complex good, and the parties must rely on their 
lawyers to choose the amount of litigation inputs. The lawyers may be more or 
less constrained by the clients’ interests, depending on the strength of professional 
ethical requirements and reputational concerns. I abstract here from any problems 
of agency incentives. 

Most important, the model’s focus on litigation rather than suit and settlement 
requires a few interpretative caveats. First, any attempt to test the model, or to 
use it to explain empirical regularities, will have to account for the selection bias 
arising from any systematic differences between cases that go to trial and cases 
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that do not. Second, the model abstracts from many factors that explain why 
disputes do not settle. Some of these factors-such as differences in the parties’ 
stakes or differences in their beliefs about the merits of the dispute, as long as 
the differences are common knowledge-can be incorporated into the analysis 
with modest extensions.’ Other complications will have to be deferred to later 
analyses. 

Returning to the discussion, the mode1 requires the plaintiff and defendant, 
respectively, to solve the simultaneous maximization problems: 

Max Aq(X, Y) - cx ; Max -Aq(X,Y) - Y (1) 
X Y 

Two important observations may be noted immediately. First, the resulting 
expenditure functions are homogeneous of degree zero in stakes and marginal 
cost. Multiplying stakes and cost by the same factor leaves the first-order con- 
ditions and hence the optimal amount of expenditure unchanged. Therefore, any 
effect resulting from a change in cost will have a symmetric result with respect 
to stakes, and vice versa. For example, an increase in the plaintiff’s cost will 
have the same qualitative effect as a differential change in stakes that decreases 
the stakes for the plaintiff while leaving the defendant’s stakes unchanged. This 
observation enables us to simplify the notation considerably, obtaining several 
results by appealing to symmetry. 

Second, the designation of the parties as plaintiff and defendant is arbitrary, in 
that one could transfer the amount A from the defendant to the plaintiff before 
trial and the first-order conditions would be unchanged. Indeed, the structure of 
the problem would be identical if the parties were competing claimants for an 
award neither held as an entitlement C.Y trnfr. 

The function y(X, u) reflects the forces underlying the decisionmaking process 
of the tribunal; and it is necessary to specify this process to get a description of 
the equilibrium. I assume that the judge chooses the winner partly on the basis 
of the arguments made by the parties. partly upon the exogenous merits of the 
case. the relevant burdens of persuasion, and partly on random factors, including 
political considerations and any judicial biases. Taking all of these factors into 
account, the judge finds for the side that appears to her to have the stronger case. 
While this approach has the disadvantage of not grounding judicial behavior in 
an explicit model of utility maximization, it allows us to focus on the expenditure 
decisions of the parties while utilizing a common-sense stylized view of the judicial 
process. Most lawyers talk and act as if this is how judges behave. 

Formally, the number of arguments made by the plaintiff and defendant are 
denoted as scalars f’(X) and D( v), respectively. The parties expend legal resources 
to make arguments, and there are diminishing returns to research. so that Px,D,, 
> 0. Px,v,Dyy < 0. I assume for simplicity that the number of arguments produced 
by a given level of research effort does not depend upon the number of arguments 
presented by the opponent (Psu = D,yy = O), though the persuasive value of 
those arguments will depend upon the opponent’s efforts. 

The exogenous merits of the case, which reflect the state of the facts, the law, 
and the average judicial attitudes of the legal system as a whole, are denoted as 
a scalar M, which can be either positive or negative. M is measured in units of 
arguments; and as it increases, the position of the plaintiff improves. M can be 
interpreted as measuring the standard of proof; it is the number of arguments the 
plaintiff starts out with on or against her side before either party does any research 
or investigation. 

One could also have the level of merits help determine P and D; it is unclear 
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what the direction of the effect of this would be in any particular case. For example, 
if a jurisdiction were to move from a negligence system in products liability to 
one of strict liability, this would clearly benefit some plaintiffs. But if the same 
change tended to simplify the issues so that the efforts of plaintiff’s counsel were 
no longer so critical to plaintiff’s success, additional units of expenditure would 
have little payoff. Whichever the direction of the effect, to the extent that changes 
in M do alter the research cost of an additional argument, such effects will parallel 
those of changes in the marginal cost C and, therefore, are not here analyzed 
separately.x 

Finally, the outcome of a case is affected by a host of unpredictable factors, 
including variations in the background, attitudes, and biases of judges and juries, 
and random elements in the argument production functions P(X) and D(Y). These 
factors are summarized as a random variable II, which is distributed with prob- 
ability density function f(rr) and cumulative density function F(rr).’ Additionally, 
to distinguish the effects of increased uncertainty in the litigation process, I mul- 
tiply II by a positive spread factor S. This suggests the judicial decision rule: find 
for the plaintiff if and only if P + M > D + Sn. 

This rule implies that the probability of a plaintiff’s verdict q equals 
F[(P + M - D)/S]. In the subsequent analysis, I denote the decision threshold 
as T = P + M - D. and the variable S is suppressed in the notation.“’ 

Ekrrmple: Let P(X) = LY log X, D(Y) = p log Y, and let F(H) be the logistic 
distribution function &‘/(I + e”). Then it follows that: 

and for M = 0 (even merits) and (Y = /3 = I, y(X,y) reduces to X/(X 
I make the following assumptions about the density function f(rl): 

f(rr) > 0, for all 14 E [-x, m] 

.I 
14 f(rr) du = 0 

f”(lr) > 0 if and only if II < F-~ ‘(0.5); 

f’(lr) = 0 if and only if it = F-‘(0.5); 

f’(rr) < 0 if and only if II > F ‘(0.5); 

Y). 

(2) 

(3) 

(4) 

Assumption (2) states that all deviations have some positive probability. As- 
sumption (3) states that f(lr) has a mean equal to zero. This is a normalization 
rather than an assumption, since any nonzero mean is contained in the merits 
variable M. Assumption (4) states that f(rr) has a single mode and that its mode 
is equal to its median; intuitively, larger deviations from the median are less 
common than smaller deviations.” 

III. INDIVIDUAL MAXIMIZATION 

Returning to the decision problems of the litigants, the plaintiff and defendant 
choose X and Y to maximize their objective functions U = AF(T) - CX and 
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T2 T1 u, (P+M-D) 

FIGURE I. Density function in II: movements in decision threshold 

V = -AF(T) - Y. Differentiating U and V with respect to X and Y, respectively, 
we obtain the first-order conditions for an optimum, which are: 

A.fPx - C = 0, or equivalently Af = CIP, (5a) 

AfDy - 1 = 0, or equivalently Af = l/DL (Sb) 

The interpretation of Equations 5a and 5b is natural. The parties set the marginal 
expected value of an additional argument. Af, equal to the marginal cost of an 
additional argument. 

It is worth observing here that the marginal value of expenditure is proportional 
to the probability that an additional argument will be decisive; this is just the 
density f(T). Furthermore, since density is higher nearer the median of the dis- 
tribution, the marginal value of expenditure rises as the probability of liability 
nears 50 percent. This can be seen in Figure I. When a party makes an additional 
argument, the decision threshold moves, changing the probability of liability. 
Moving the decision threshold in closer cases will counteract small random influ- 
ences; moving the decision threshold in less close cases will counteract the influ- 
ence of larger random influences. Since smaller random influences are more com- 
mon than larger ones, an additional argument has a greater influence in closer 
cases. This is the central insight underlying the analysis to follow.” 

Denote the “favorite” as the party with greater than a 50 percent chance of 
winning. and the “underdog” as the party with less than a SO percent chance of 
winning. As the favorite makes additional arguments. the threshold moves away 
from the mode of the distribution, decreasing the marginal value of expenditure. 
Conversely, additional arguments by the underdog raise the marginal value of 
expenditure. 
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The second-order conditions are: 

(6a) 

-f’D+ + fDyy = -yuv < 0 (6b) 

The determinants of expenditure are implicitly defined by the maximization 
conditions, Equations 5a and 5b. In geometric terms, each party’s optimal ex- 
penditure depends upon her opponent’s expenditure as well as upon the other 
variables. Refer to the curve tracing out the relationship between a party’s optimal 
expenditure and her opponent’s expenditure as the party’s reaction function. 
Assuming that Equations 6a and 6b are satisfied, each party’s optimal expenditure 
will vary continuously with the expenditure of her opponent.” 

A choice of zero expenditure is possible as a corner solution to Equation I, 
though a full analysis of the possibility is, strictly speaking, outside the scope of 
this model. Many small grievances or long-shot cases may not be brought because 
of significant fixed or overhead costs. Similarly, the cases with the highest prob- 
ability of liability may not be worthwhile to defend. The important decision for 
the litigants in such cases is not on the intensive margin of how much to spend, 
but on the extensive margin of whether to spend anything at all. Assuming Px is 
sufficiently large for X near zero (i.e., the first unit of research is sufficiently 
valuable), the plaintiff will always want to spend a positive amount, however 
small; the analogous condition holds for the defendant. I will usually speak in the 
subsequent analysis as if these conditions are satisfied, so that all parties are on 
the intensive margin of expenditure. The reader should keep in mind, however. 
that changes in exogenous variables lead to changes along the extensive margin 
as well, as the number of cases brought responds to the net payoff from litigation. 

The effects on expenditure of small changes in the explanatory variables are 
found by differentiating the maximization conditions:i4 

A(f’P; + fP,,)dX + A( -f’PxDY)dY + Af’PxdM 

+ A[ - P,(f + Tf’)]dS + fPXdA - dC = 0 (7a) 

A( -f’PxDy)dX + A(f’Dt - fD,,)d Y + A( -f’D,)dM 

+ A[Dy(f + Tf’)]dS + (-fDr)dA = 0 (7b) 

One observation follows immediately. The oligopoly literature suggests that the 
signs of the slopes of the reaction functions are the critical determinants of parties’ 
strategic behavior in Stackelberg and similar equilibria.” Although I have argued 
for the Nash equilibrium as the basic solution to the litigation game, it would still 
be interesting to know the direction of a party’s response to a marginal increase 
in expenditure by her opponent. Call a party’s expenditure pro\mutive if a mar- 
ginal increase in her expenditure leads to an increase in her opponent’s expend- 
iture; conversely, a party’s expenditure is deterring if a marginal increase in her 
expenditure leads to a decrease in her opponent’s expenditure. One might suppose 
that litigation expenditure is either provocative for both parties. as lawyers often 
claim, or deterring for both. 

Rearrangement of Equations 7a and 7b shows that the slope of the plaintiff’s 
reaction function is equal to dY/dX = -q,,/q,,. and that the slope of the 
defendant’s reaction function is equal to dYidX = -yXu/yyv. Since yXx < 0 and 
yyy > 0, the two slopes must be of opposite signs when they intersect.lh Note 
that this result does not depend upon any specific model ofjudicial decision, but 
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holds generally for any function q(X, Y), provided both parties’ expenditures affect 
the outcome and have diminishing returns. Thus: 

Proposition 1: At LI Nash equilibrium in expenditure, exuctly one prrrty is pro- 
vocative und exactly one pcirty is deterring. 

This suggests that outcomes other than the Nash equilibrium may be possible, 
since a party might act strategically to influence her opponent’s expenditure level. 
If the scope for strategic behavior is small, the deterring party is the more likely 
candidate for strategic leader, since she can induce her opponent marginally to 
reduce expenditure by slightly increasing her own spending. To do this, she might 
commit in various ways to sink legal resources in advance. It is conceivable but 
less likely that the provocative party could respond strategically as well. Since 
the decision to overspend, unlike the decision to underspend, is likely to be 
irrevocable, it is therefore more likely to be a credible commitment.” 

Under the more specific assumptions of the model, a stronger result follows. 
Along the plaintiff’s reaction function (Equation 7a), the partial derivative of 
defendant’s expenditure with respect to plaintiff’s expenditure is: 

dY - Yxx f’P$ + fP,, __=-= 
dX f4XY f’PxL)y 

(8) 

It follows from the second-order conditions that the numerator of Equation 8 
is negative. Thus, sgn [dY/dX] = -sgn [f’]. But, recalling the key idea discussed 
earlier, the marginal value of expenditure rises when the case is made closer. 
Expenditure by the underdog makes the case closer and expenditure by the fa- 
vorite makes the case less close. Therefore: 

Proposition 2: In eqrrilihrirrm, the expenditure of thc~.fil\wred pcrrty is deterring, 
und the expenditure of the underdog is prorwc.rltl’~~e. 

The precise statement of Proposition 2, though not its spirit, depends on the 
assumption that the mode and median of the probability density distribution are 
equal. More generally, if the median of the distribution is not equal to the mode, 
then q would take a value y* at the mode and all results would be symmetric 
around y = y* rather than around y = 0.5.1x 

IV. EQUILIBRIUM BEHAVIOR 

The Nash equilibrium of the litigation game is depicted in Figure 2. The curves 
Rs and Ru are the reaction functions of the plaintiff and defendant, respectively. 
Both curves are assumed continuous and differentiable. The dotted line marked 
I,, _ ,,.5 is an isoprobability curve; at all points along it the probability y is equal 
to 0.5. It is upward sloping because an increase in plaintiff’s expenditure requires 
a corresponding increase in defendant’s expenditure to keep the probability un- 
changed. Such a curve could be defined for any level of probability y. Denote the 
one corresponding to q = 0.5 as the equiprobability curve.” 

At all points above and to the left of the equiprobability curve, the defendant 
is the favorite; at all points below and to the right of the equiprobability curve, 
the plaintiff is the favorite. Note that the reaction functions change the sign of 
their slope as they cross the equiprobability curve, in accordance with Proposition 
2. In Figure 2 the defendant is the favorite in equilibrium. 

Each party’s reaction function can switch the sign of its slope only once. There- 
fore, there are only three possibilities for the configuration of reaction functions. 
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FIGURE 2. Nash equilibrium with the defendant favored 

The first is depicted in Figure 2. The second is the symmetric case, in which the 
plaintiff is the favorite in equilibrium. A third possibility is that each reaction 
function remains on its separate side of the equiprobability curve and thus slopes 
upward everywhere, in which case no Nash equilibrium exists. Each party would 
react to any finite opposing expenditure by increasing her own. I focus attention 
on the cases in which there are equilibria.“’ 

It is not generally possible to find an analytic expression that describes the 
conditions under which the plaintiff or defendant is favored. Which party is favored 
in equilibrium depends upon the values of the exogenous parameters M, S, C, 
and A, as well as the nature of the argument-expenditure relationships P(x) and 
D(Y). For instance, it is possible for the merits to favor the plaintiff (M > O), 
while the plaintiff is still the underdog in equilibrium. 

I now solve for reduced-form expressions for the change in the endogenous 
variables X and Y. For notational convenience, denote the curvature of the re- 
spective research functions P(x) and D(y) as: 

7~ = PxxIP; < 0; A = DyyiD$ < 0 (9) 

The variables v and A measure the relative rate of diminishing returns in re- 
search. Also denote the variable G as: 

Simultaneous solution 

G = N4,4YY - 4XY4XY) < 0 

of Equations 7a and 7b then yields: 

(10) 

dX + G(YYYY~,~ - YXYYYM) dM + Gt4~4,s - 4x,4,5) dS 

+ (GIAN/YYYx - 4xvyul dA + (G/AM -4,yl dC = 0 (1 la) 

d Y + G(yxx4v~ - YXY~,,) dM + G(4~~4u.r - 4~~4,s) dS 

+ (GIAl(yxx4~ - yxuyxl dA + (GIA)t4,,) dC = 0 (1 lb) 
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Observe that along a party’s reaction function, her probability of winning de- 
creases as her opponent spends more. Along the Rx curve: 

dq(X*) dX* - f ‘D vPxx 
- = 

dY 
4, + 4,x = 

f’P$ + fP, 
-co (12) 

The intuition behind this result is straightforward: the direct effect of opposing 
expenditure is to lower one’s probability of winning. If the party is deterrable. 
the result is obvious. Conversely, if she is provocable, the indirect effect mitigates 
the original fall in probability. But the indirect effect provoked cannot equal or 
outweigh the original effect. For if it did, the marginal value of expenditure would 
not rise, which implies that there should have been no reaction in the first place. 

This intuition can be stated more generally, and as such it constitutes a second 
key idea of the analysis. A change in an exogenous parameter will affect the 
parties’ expenditures directly by changing the marginal value of expenditure and 
also indirectly as the parties adjust along their reaction functions to the direct 
change. The indirect effect of the parties’ adjustment can affect the magnitude of 
the total effect, but not its direction. A change in M or S has the same qualitative 
effect on X and Y, taking all adjustments into account, as if all such adjustments 
were ignored. 

This insight enables us to determine the effects on 4 of changes in the exogenous 
variables. For example, virtually all economic analyses of litigation behavior assert 
that parties should use more units of legal resources when the stakes are higher 
or when the costs are lower.” The model confirms this assertion. It follows from 
Equations I la and 1 lb that: 

dX/dC = q&G/A) < 0 (13a) 

dY/dC = -(GIA)y,, = -(G/A)f’P,D, (13b) 

Why does this occur? Inspection of Equation 7a reveals that the plaintiff’s 
reaction function shifts inward when her cost rises. Her opponent’s expenditure 
will fall if and only if the plaintiff is the underdog. In that case the plaintiff is 
provocative, so the defendant responds in kind. The effect on the total amount 
of research done by both parties, (X + y) and the effect on the total expenditure 
by both parties, (CX + Y). are ambiguous.” 

As for the effect on the probability of liability, if the plaintiff is the favorite and 
her cost rises, the defendant will increase expenditure when the plaintiff cuts 
back. The plaintiff’s chances of winning will then obviously fall. If, conversely, 
the plaintiff is the underdog and her cost rises, both parties will cut back. The 
above discussion tells us, however, that the defendant’s cutback in expenditure 
cannot reverse the direct effect on 4 of the plaintiff’s cutback. Therefore, when 
C rises, as the equilibrium moves up the defendant’s reaction function away from 
the Y-axis, it must be the case that 4 falls. Confirming this algebraically: 

d4ldC = (G/A)(q,fly, - ~~~~4~) = -(G/A)f’P,YDYY < 0 (14) 

A parallel analysis follows for the defendant. In sum: 

Proposition 3: An increase in n single pmrty’s mcrrginal legal cost ujill lecrd her 
to spend less on resemrch and argument. Her opponent \t,ill sped less if’rrnd only 
(f the opponent is the firwrite. In uny event, cm incrense in (I prrrty’s legal costs 
will decrease her probability oj winning. 

Because C and A enter the first-order condition (Equation 5a) symmetrically, 
a differential rise in a party’s stakes in a given lawsuit is equivalent in the analysis 
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to a fall in her unit costs, while a fall in stakes corresponds to a rise in costs. A 
corollary follows immediately by virtue of this symmetry.‘x 

Proposition 3 and its corollary formally confirm the argument made by Galanter 
(1974) and others that repeat players in litigation have a systematic advantage 
over one-shot litigants. Moreover, this is true under fairly general assumptions 
about the legal process. The analysis thus lends support to critics of the legal 
system who accuse it of reinforcing inequalities of wealth and bargaining power. 

The corollary also lends some weak support to scholars who have stressed a 
tendency toward efficiency in the common law.‘4 A party arguing for a relatively 
efficient rule will, on average, have more to gain from a favorable decision than 
does her opponent (absent significant effects on third parties), since the efficient 
rule is potentially Pareto superior. Other things being equal, her stakes will there- 
fore be higher; she will spend more, and her chances of winning will rise, 

Although Proposition 3 and its corollary have long been folk wisdom in the law 
and economics literature, they cannot be derived from a black-box model of the 
judicial process; the minima1 assumptions sufficient for Proposition I to hold 
indicate that relatively low-cost or high-stakes parties spend more, but do not 
suffice to show that their probability of victory is greater. The sticking point of 
such attempted proofs is in the possibility that expenditure is provocative; spend- 
ing more does not guarantee a higher probability of victory if the opponent spends 
more as well. In this model, however, retaliatory expenditure is of secondary 
importance. 

Next, consider the effect of a uniform change in the stakes or in both parties’ 
costs. Virtually all economic analyses of litigation have predicted that expenditure 
should rise when stakes are higher or costs are lower; this model is no exception. 
In addition, however, changing the stakes can alter the probability of a plaintiff’s 
victory. Observe that an increase in the value of A causes both reaction functions 
to move outward as the marginal value of expenditure rises. From Equations 1 la 
and 1 lb, it follows: 

dX/dA = (G/A)(q,yqy - yuuyx) = (G/A)f2P,D., > 0 

dYtdA = (GIA)(y,yqx - Y,WYY) = (GIA)f’LW.w > 0 

(1-W 

(15b) 

Both parties unambiguously increase expenditure. What is the effect on the 
probability of liability? 

dqidA = qx(dX/dA) + yy(dY/dA} = f’PiD$(G/A)(A - rr~ (16) 

The effect on 4 thus depends on the relative size of r and A. The intuition 
behind this result is straightforward; the party with relatively weaker diminishing 
returns will react to the same increase with a larger increase in arguments, because 
she finds it cheaper to accelerate her efforts. This will influence the outcome in 
her favor. 
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Proposition 4: An increase in the stakes will lead both parties to increase their 
expenditure. This will increase the prohubility of winning of the party rzyith reln- 
ti\>ely weaker- diminishing returns. 

Corollary: An increase in the costs of both parties wpill lead them to reduce 
their expenditure. This will increase the probability of winning of the purty rryith 
relatively stronger diminishing retlrrns. 

Next, what is the effect on optimal expenditure of a change in the merits? A 
change in the merit that benefits the favorite will shift T away from the mode and 
make the case less close, lowering the marginal value of expenditure and moving 
both parties’ reaction functions inward. 

dX/dM = -G(4,,4,, - yxv4,,) = Cff’PxDyy 

dYldM = - G(4,,qy, - 4xvqx~) = Gff’DYPxx 

(17a) 

(1%) 

As for the effect on 4, algebraic manipulation shows it to be: 

d4ldM = -Gf’ rI A = f[-frA/(f’(r - A) - fn-A)] > 0 (18) 

A change in the merits in favor of a party always increases the probability of 
victory for that party. The total effect on the probability, however, may be dif- 
ferent from the immediate partial effect 4, = f. The total effect is larger than the 
partial effect if and only if the favored party has relatively stronger diminishing 
returns to research. To see this, suppose, for example, that plaintiff is the underdog 
and the defendant has stronger diminishing returns. In that case, an increase in 
M favors the underdog and causes both parties to increase expenditure. But 
because the plaintiff has weaker diminishing returns, her increase in expenditure 
is greater and the effect is magnified. Summarizing: 

Proposition 5: A chunge in the merits that benejits the underdog (f&write) will 
cause both parties to increase (decreuse) expenditure. The party bene$ted by the 
change in merits Myill have an increased chance of winning in equilibrium. 

The implication of Proposition 5 is that other things being equal, more resources 
will be spent in closer cases. This result is in the spirit of other findings that close 
cases engender more litigation. 25 In contrast to previous work, however, the 
results do not turn on the litigation/settlement decision or on any assumptions of 
differential information. 

Finally, the effect of an increase in the variability of the decisionmaker is 
somewhat surprising. An increase in S is a type of mean-preserving spread; it 
takes weight out of the center of the probability density distribution and puts it 
into the tails. For many familiar probability distributions, including the normal and 
the logistic, there exists a cutoff point T* that clearly separates the center from 
the tails; specifically, an increase in S will decrease f(T) for all T E [ - T*, T*] and 
will increase f(T) for all T greater than T* or less than - T*.?” Let us call cases 
“close” or “closely matched” if equilibrium T is in the center of the distribution 
(i.e., equilibrium 4 is sufficiently near 0.5). and “one-sided” if equilibrium T is 
in the tails (equilibrium 4 is near either 0 or I). Since the marginal value of 
expenditure is proportional to the density f(T), it follows that increasing the var- 
iance of judicial uncertainty causes expenditure to fall in close cases and rise in 
one-sided cases.27 
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The effect in equilibrium is: 

dX/dS = -G(y,,yx.s - qx,~,,~) = -~ff’~~)&f + of’] (19a) 

dY/dS = - G(y,y,, - q,,y,,s) = - cxD,P,y,y[t- + n-q (1%) 

dq/dS = y.s + y,(dX/dS) + q,(dY/dS) + (20) 

= -7’f + GfiP$fI:(7r - A,f + 77) 

The first term is positive if and only if the plaintiff is the underdog. The sign 
of the second term depends on both (rr - A), the relative diminishing returns, 
and upon (f + Tf’), the effect of a spread on the marginal value of argument. The 
second term is positive either if (1) the defendant has stronger diminishing returns 
and the case is relatively one-sided, or if (2) the plaintiff has stronger diminishing 
returns and the case is relatively close. It is difficult to assess the empirical 
importance of these factors. If 7~ and A are relatively similar in magnitude, how- 
ever, the sign of the first term will determine the sign of the entire expression. 
and increases in the variance of judicial error will increase the chances of the 
underdog. As a possible illustration, this may account for the common preference 
of criminal defendants and antitrust plaintiffs for a jury trial over a bench trial. 
Such parties are likely to be underdogs: it is also likelv that the variance of a 
jury’s error term exceeds that for a judge.‘x To summarize: 

Proposition 6 runs partially counter to the folk wisdom among lawyers that 
increased dispersion of judicial decisions will increase litigation expenditures. 
Rather, introduction of judicial uncertainty in a regime of clearly established legal 
entitlements should increase expenditure, since most cases will be relatively one- 
sided. But in a legal regime where uncertain entitlements mean that cases are 
already close, an increase in uncertainty will actually reduce litigants’ expendi- 
tures :‘) . . 

V. EXTENSIONS AND CONCLUSIONS 

This article developed and analyzed a model of litigation in which the parties 
choose the amounts they spend on legal research and argument, given that a 
dispute has arisen. Unlike other analyses that simply take as given the fact that 
resources spent on litigation tend to pay off in terms of favorable outcomes. 1 
explicitly model the expenditure-outcome relationship. 

In this model, parties spend resources on legal research to produce arguments 
that will help influence the court’s decision in their case. The arguments are 
influential because they alter the likelihood that the decision will be based on a 
host of minor factors that in the aggregate appear to be random. The model implied, 
among other things, that (a) the favored party’s expenditure is deterring on the 
margin and the disfavored party’s expenditure is provocative on the margin: (b) 
a change in the merits or in the underlying law that make the case closer will 
cause both parties to increase their expenditures: (c) an increase in a party’s unit 
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cost of legal resources will decrease that party’s chance of victory; and (d) an 
increase in the variability of the tribunal increases the underdog’s chances of 
winning but has an ambiguous effect on expenditure. 

One could extend the model to cover disputes over the level of damages or 
cases with multiple elements of liability. Since the distribution of random factors 
may differ among issues or for conjunctive and disjunctive liability rules, the 
extension may alter some of the conclusions. It would also be interesting to apply 
the framework to rules of civil discovery, which govern the extent to which parties 
must reveal their private information about the case and so affect the incentives 
to spend resources on litigation. Yet another application would be to the law of 
collateral estoppel, which allows factual and legal findings in one lawsuit to be 
applied without relitigation in another. While liberal use of collateral estoppel has 
been widely alleged to save costs and to assist litigants with limited resources, 
the results here suggest that it may have the opposite effect by widening the 
expenditure gap between repeat and one-shot litigants. 

One could also use this framework to analyze rules regarding the financing of 
litigation. If the losing party had to pay the winner’s legal fees (the English 
practice), at least two additional complications would arise. First. since the al- 
location of legal costs would turn on the outcome of the substantive issue in a 
lawsuit, the effective stakes would be higher, introducing interactions between 
the stakes effect and the deterring or provocative aspects of expenditure. Second, 
the effective marginal cost of expenditure would depend endogenously on the 
probability of liability. The latter effect could raise issues of the existence of 
equilibrium. 

Useful insights could also be obtained by relaxing the assumption that the 
outcome to the litigation game is a Nash equilibrium in expenditure. For instance, 
one party or another may be able to commit to enough expenditure to reach a 
preferred point. Parties who have the option of keeping a lawyer on retainer 
presumably would have the advantage in this contest. If cx utztr commitment is 
not feasible, there may be a race of expenditure, in which each party tries to 
commit enough resources to get to the favored outcome. 

More broadly. the results here may have application to the general phenomenon 
of rent-seeking under uncertainty. There are many cases of strategic behavior 
aimed at altering the distribution of endowments or rents: examples include patent 
races and research and development competition, expenditures on theft and its 
prevention. resources spent to gain a monopoly, and political lobbying. Litigation 
behavior can be viewed as a special case of this category. If this analysis is any 
indication, one would expect expenditures on and outcomes of rent-seeking to 
depend on factors analogous to those described here. 

Testing the predictions of the model against the empirical evidence is an obvious 
next step. It would be particularly worthwhile to test the core hypothesis that 
expenditure is higher in closer cases, though this is likely to be difficult due to 
the absence of an objective measure of a case’s closeness. Similarly, one could 
test the broader hypotheses of Propositions 1 and 2 against the common assertion 
on the part of attorneys that all expenditure is provocative. There will be at least 
two major difficulties. however. in conducting such tests. First, since some of the 
determinants of expenditure at trial also influence the likelihood that a case will 
go to trial, it will be necessary to correct for the effects of selection bias in any 
data sample. Second, some of the important hypotheses concern relationships 
between endogenously determined variables, and, to make matters worse, some 
of those variables. such as the closeness of the case or the identity of the underdog, 
are not individually observed. One possible strategy would be to interpret the 
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model as applying to rent-seeking expenditure generally, and to test it in situations 
where these difficulties with data do not arise.“’ 

Ultimately, once the outcome of litigation is better understood, we may be able 
to gain a clearer appreciation of the choice between litigation and settlement, of 
the plaintiff’s decision to bring suit in the first place and of the defendant’s decision 
to defend, and indeed of the choice of initial behavior that may have led to the 
dispute. It is hoped that the present article will contribute to such an understand- 
ing. 

NOTES 

I. For example, in the federal district courts, the number of civil filings rose by 77 percent 
from 1970 to 1979 and by 161 percent from 1960 to 1979. The number of federal appeals 
filed has risen from 3,899 in 1960 to 10.248 in 1969 to 20,219 in 1979. In terms of outlays 
of resources, the total budget for the federal judicial branch rose from $48 million in 
1960 to $503 million in 1979. Bator et trl. (1981), pp. 7, IO, 13 (compiled from statistics 
published in 1979 Ad. Off. Rep.). 

2. See. e.g., Landes (1971). Posner (1973), Gould (1973), Shave]] (1982a. 1982b), Menell 
(1983), P’ng (1983), Bebchuk (1984), and Reinganum and Wilde (1986). 

3. The main exceptions are Landes (1971), Posner (1977: 445) and Braeutigam. Owen, 
and Panzar (1984). The paper by Braeutigam and co-authors is closest in approach to 
this one; however, it focuses on the consequences of fee shifting rules and does not 
model the judicial decision process. Goodman (1978) suggests a model similar to this 
one but is interested more in the evolution of legal precedent than in the amount of 
expenditure. 

4. Even when the parties expect the case to settle, they might (and often do) spend legal 
resources in hopes of indirectly influencing the settlement amount by affecting the 
expected trial outcome. The model below may accordingly help shed some nonrigorous 
light on presettlement expenditures. 

5. The analysis could also accommodate increasing marginal costs without loss of gen- 
erality. 

6. The assumption that the stakes are not an issue in the proceedings is a stronger one. 
The analysis of disputed stakes is similar but not identical to disputed liability. The 
relation between the two with respect to the issue of selection of cases for trial and 
settlement is discussed by Priest and Klein (1984), Wittman (1985). and Priest (1985). 

7. See, e.g., Rubinfeld and Perloff (1988). who combine a settlement model with a model 
of endogenous expenditure at trial. Some limited aspects of asymmetric information 
are consistent with this model’s framework. For example, Cooter, Marks, and Mnookin 
( 1982) explain failure of bargaining using a model with asymmetric information about 
the parties’ degree of stubbornness, but no asymmetric information about the deter- 
minants of the outcome of trial. 

8. If, as one might expect. a party’s cost of producing arguments is lower when the merits 
of the case are relatively in her favor, her expenditure levels will vary accordingly. 
As Rubinfeld and Sappington (1987) have argued in the context of a model focusing 
on expenditure decisions in criminal cases (or, more generally, in cases where only 
one side chooses expenditure), a sophisticated but imperfectly informed decisionmaker 
might use either expenditure levels or the observed decision threshold T as a signal 
of the litigants’ private information regarding the merits. 

9. Because of the linear form of the decision rule, uncertainty arising from the outcome 
of research can be incorporated in the variable U. 

IO. More precisely, all functions of S are evaluated at 5’ = I without loss of generality. 
1 I. Assumption (4) is implied by but is weaker than the assumption of a symmetric unimodal 

distribution. The assumption that the mode of f(/r) equals the median is not essential 
to the spirit of the results below although it is needed for their precise form: the 
assumption that f(lr) is unimodal is essential. 

12. Because the probability density function is unimodal with its mode equal to its median, 
f’ is positive if and only if T < 0, i.e., if and only if q < 0.5. 
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13. A caveat is in order regarding the existence of a unique maximum; consider the plain- 
tiff’s second-order condition (Equation 6a). The first term measures diminishing or 
increasing returns to argument and can be of either sign depending upon whether 
plaintiff is the favorite or underdog. The second term reflects diminishing returns to 
research and is negative. If increasing returns to argument outweigh decreasing returns 
to research, an underdog plaintiff might face increasing returns over some ranges of 
expenditure. It can be shown that sufficiently large X will turn q, negative, implying 
a finite solution to the plaintiff’s optimization problem. Unless there are sufficient 
diminishing returns to legal expenditure, however, there may be multiple local maxima, 
raising the possibility of a discontinuous reaction function, with potential problems for 
existence and uniqueness of equilibrium. In the text, I assume the reaction functions 
are continuous. For a derivation of the necessary and sufficient conditions for the 
reaction functions to be continuous; see Katz (1986), ch. I. 

14. The analysis to follow is made explicit only for the plaintiff: it is assumed that the 
reader could easily construct the parallel analysis for the defendant. 

15. See. e.g., Fudenberg and Tirole (1984) and Bulow. Geanakoplos, and Klemperer (1985). 
16. Barring, of course, the degenerate case when yX, = 0. 
17. If the parties can commit to large deviations from the Nash equilibrium, for example, 

by hiring a lawyer on retainer for a substantial period of time, the comparison in the 
text is no longer valid. A party who is provocative for small deviations from equilibrium 
may be deterring for larger deviations. 

18. It can also be shown that if there are discontinuities in one party’s reaction function, 
then at any discontinuity: (a) a marginal change in the merits that benefits that party 
will lead to a discrete increase in her expenditure; (b) a marginal increase in her stakes 
will lead to a discrete increase in her expenditure; (c) a marginal increase in her unit 
cost will lead to a discrete decrease in her expenditure; (d) a marginal increase in her 
opponent’s expenditure will lead to a discrete decrease in her own expenditure; and 
(e) a marginal increase in the variance of error has an ambiguous effect on such party’s 
expenditure. Proofs are available from the author. 

19. As drawn, the equiprobability curve crosses the X-axis, but this need not be the case. 
20. The comparative statics would be uninteresting in the third case: despite changes in 

the exogenous variables, both parties would still attempt to spend infinite amounts on 
the lawsuit. 

21. See, e.g., Landes (1971), Posner (1973). Galanter (1974). Braeutigam. Panzar. and 
Owen (1984), and Bebchuk (1984). 

22. The effect on total research when C rises is ambiguous because for a deterring plaintiff, 
Y will rise when X falls. The relative magnitude of the changes in expenditure cannot 
be determined from the model. The effect on total expenditure is ambiguous for the 
same reason and also because the effect on plaintiff’s expenditure CX depends on the 
elasticity of demand for lawyers’ time. 

23. A rigorous derivation of the corollary would require us to drop the assumption that 
the stakes are equal for both sides. with an associated loss in economy of notation. 
Instead, I rely here on the informal argument from symmetry; a rigorous proof is 
straightforward and left to the reader. 

24. See, e.g.. Rubin (1977), Priest (1977), Posner (1977), and Goodman (1978). As the 
general discussion of the text indicates, the extent of the tendency toward efficiency 
depends upon the strength and statistical correlation of the various influences on the 
parties’ stakes. Additionally, as Cooter and Kornhauser (1980) point out, inefficient 
rules will never be entirely eliminated from the common law as long as there is a finite 
probability of an inefficient decision in any given case. 

25. For example, Priest and Klein (1984). in a model using the assumption that the parties 
have different information about the merits, argue that settlement is less likely in close 
cases. 

26. One can verify that df/dS < 0 if and only if f + Tf’ > 0, which is the case for the 
normal distribution if and only if T E [ ~ (T. a]. 

27. It is not the case for every probability distribution that there exists some cutoff point 
T* such that an increase in S increases f(T) if and only if (T\ < r”. All implications 
that follow in the text from increasing S, however, hold for any mean-preserving spread 
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on f(u) that preserves the properties (2) through (4). As the continuous variable S is 
only employed for convenience in exposition, 1 assume the existence of the cutoff 
point T”. 

28. Of course, there are other reasons for such a preference. One is that different triers 
of fact might have different views of the merits. so that M might differ between judge 
and jury. Another reason, beyond the scope of this model, is that a jury trial involves 
greater delay and expense and therefore may improve the bargaining position of the 
underdog in settlement negotiations. 

29. In situations where the law is well settled either before or after the change, changes 
on the extensive margin in the number of lawsuits may dominate changes in the amount 
of expenditure per lawsuit. It may be that this last possibility underlies the folk wisdom 
about the effect of uncertainty. 

30. One application would be expenditure in election campaigns, where selection bias is 
unimportant (most elections for major office are contested) and there is an objective 
measure of closeness. Thanks to Charlie Brown for this suggestion. 
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