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Abstract

This paper investigates three important issues in law and economics: the
incentive to take care in the presence of nuisance suits, the incentive to bring
about a nuisance suit by a plaintiff, and how to resolve a legal dispute. For
this, we consider a three-stage game between a plaintiff and a defendant. We
identify two types of equilibria one of which prevails, depending on the
parameter values. The main results show that: generally the equilibrium level of
care differs from the socially optimal care level; nuisance suits are not fully
deterred; in some cases, litigation cannot be avoided because of the

informational asymmetry.
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1. Introduction

Following are important issues in law and economics literature. (1) The
incentive to take care in the presence of nuisance suits. (2) The incentive
to bring about a nuisance suit by a plaintiff. (3) How to resolve a legal
dispute. In the existing literature, these issues have been analyzed
separately. For the first issue, starting with P’'ng (1983), many authors have
analyzed one-period model under incomplete information and have shown
that a trial many result as an equilibrium behavior.l However, these models
are criticized on the ground that it lacks a dynamic structure. Cheung
(1988) extends Rubinstein’s (1982, 1985) sequential bargaining model to the
context of pre-trial negotiation. He shows that in a unique subgame perfect
equilibrium, the parties will settle immediately. With complete information,
he cannot explain going to court as an equilibrium behavior. Wang et al.
(1994) extend his model to the incomplete information case and show that a
trial may arise in equilibrium. Spier (1992) also considers a sequential
bargaining model of pre-trial negotiation. She shows that for the fixed trial
date, a deadline effect emerges where much settlement occurs just prior to
the trial. With endogenous trial date, even under the complete information,
multiple equilibria exist and that agreement may be delayed in equilibrium
and the case may go to court. This line of literature mainly focuses on the
resolution of legal disputes and the remaining two issues have not been
properly addressed.

Recently, in law and economics so-called the nuisance suits or
frivolous suits receive many attentions.2 Broadly speaking, a nuisance suit is
defined to be a non-meritorious suit that is filed only in the hope of
obtaining a favorable out-of-court settlement. Although the plaintiff’s threat
to go to court is not credible in a nuisance suit, it is quite possible when
the plaintiff has private information about the damage. In other words, the
defendant rarely has complete information about the merit of a claim against
him. As noted by Katz (1990), nuisance suits may cause serious problems
with both efficiency and fairness. In the presence of nuisance suits, the

1. For example, Bebchuk (1984) and Nalebuff (1987) consider a model where an
uninformed plaintiff makes an offer. Salant (1984) and Reinganum and Wilde (1986)
examine cases where an informed plaintiff makes an offer. P’ng (1987) considers a

cases where an informed defendant makes an offer.
2. For example, see Rosenberg and Shavell (1985), Bebchuk (1988) and Katz (1990).



problem is, on one hand, to protect the genuine claims and, on the other
hand, to deter nuisance suits. In the existing literature, static models
prevail. The analysis needs to be extended to a model with a dynamic
structure.

The third line of literature focuses on whether the court can give
people an incentive to treat each other fairly or, in other words, an
incentive to take due care. The central theme of the economic theory of
liability is how to induce an injurer to take the socially optimal level of
care.3 This line of literature does not consider the possibility of pre-trial
negotiation by simply assuming that whenever there is a damage, the
victims automatically go to court. Since litigation is a costly process, the
possibility of settlement out of court may be an important feature. In
particular, in connection with nuisance suits, the possibility of pre-trial
negotiation should be explicitly considered. Furthermore, a rich model with
dynamic structure is preferable.

These issues are clearly interrelated with one another and should be
desirably addressed together. This paper provides an integrated model
which analyzes three issues together; (1) What is the incentive to take care
in the presence of nuisance suits when pre-trial negotiation is possible? (2)
What is the incentive for the plaintiff to bring about a nuisance suit? (3)
Once a suit is filed so that the defendant and the plaintiff are engaged in a
legal dispute, how do they resolve the conflict, either by settling out of
court, or by going to court?

For this, we consider a three-stage game between a defendant and a
plaintiff. In the first stage, called the care-taking stage, the defendant
chooses a level of care which affects the probability distribution of damage
to the plaintiff. In the second stage, called the filing stage, once the
defendant takes the care, the actual amount of damage is realized. This is
private information to the plaintiff which cannot be observed by the
defendant. Knowing the actual damage, she decides whether to file or not.
If she does not file, the game ends. However, if she does file a suit by
paying a filing cost, the game moves to the third stage called the bargaining
stage. In this stage, the plaintiff and the defendant decide whether to settle
or to resort to the court. We assume that the plaintiff and the defendant
will play a variant of extensive form game studied by Wang et al. (1994).

3. For example, see Posner (1986), Shavell (1987), and Polinsky and Rubinfeld (1988a,
1988b).



By solving the game backward, we characterize a unique sequential
equilibrium of the entire game. The bargaining stage is basically the same
model examined by Wang et al. Although Wang et al. do not consider the
possibility of nuisance suits explicitly, it can easily be incorporated into
their model. For the bargaining stage, we adopt their result which shows
that in equilibrium, when the defendant makes an offer, the plaintiff whose
net recovery from the litigation is smaller than the offer accepts it. The
plaintiff whose net recovery from the litigation is greater than the offer
rejects it and goes to court next period.

In the filing stage, we identify a critical level of care with the following
properties. If care level less than that, all the plaintiffs file a suit so that no
nuisance suit is deterred at all. It is called the first type of equilibrium.
For care level higher than that, some portion of nuisance suits are filed and
some portion are not. All the plaintiffs with merit of claim file. In the
bargaining stage, the defendant makes an offer equal to the filing cost. In
this equilibrium, some nuisance suits are deterred. It is called the second
type equilibrium.

Finally, in the care-taking stage, as in the filing stage, we identify two
types of equilibria in the entire game one of which prevails, depending on
the relative magnitudes between care-taking cost and bargaining cost. In
our model, the defendant has a trade-off between a level of care and a
settlement offer. In equilibrium, these two factors are balanced. The first
type of equilibrium is more likely when the cost of taking high care is
enormous. In this case, the defendant chooses a low level of care which
induces the first type equilibrium in the filing stage. The second type of
equilibrium is more likely to arise when the cost for taking high care is
small. In this case, the defendant chooses a high level of care which leads
to the second type equilibrium in the filing stage.

Finally, some comparative statics and welfare results are given. For the
first type of equilibrium, the equilibrium level of care is increasing with
respect to the discount factor and the litigation costs. Also there exists a
threshold level of discount factor such that for all discount factors less than
that, the equilibrium level of care is less than the first best level of care,
and for all discount factors greater than that, the equilibrium level of care
is greater than the first best level of care.

The paper is organized as follows. In Section 2, a formal model is
presented. In Section 3, we analyze the bargaining stage. As mentioned



earlier, the main result is adopted from Wang et al. Following Section 3, we
consider the incentive of the plaintiff whether to file or not in Section 4. In
Section 5, we examine the incentive to take care and characterize the
equilibrium of the entire game. In Section 6, we report some comparative
static results and welfare analysis which compares the equilibrium level of
care with the first best level of care. Concluding remarks follow.

2. The Model

We consider the following three-stage game between two economic
agents. In the first stage called the care-taking stage, an economic agent
called ‘Defendant’, denoted by  is engaged in some economic activity
which may cause damage to the other economic agent called ‘Plaintiff’,
denoted by . The amount of damage is private information to the plaintiff;
it cannot be observed by the defendant, who only knows the distribution of
the damage.

Although the defendant cannot observe the amount of damage, he
anticipates that in the later stage the plaintiff may file a lawsuit against him,
and he may therefore have an incentive to take ‘care’ in order to reduce
the amount of damage in a probabilistic way. We denote by ; the level of
care taken by the defendant. We assume ;=i =« and that the level of
care is observable to the plaintiff, but may not be verifiable in court. We
denote by 11z the cost to the defendant when he takes care level ;.

In the second stage called the filing stage, once the defendant takes
the care level ; , then according to the probability density function ;i .1
the amount of damage denoted by , is realized. , is private information to
the plaintiff. We identify the type of plaintiff with the amount of damage,
thereby, denote by # the plaintiff with the amount of damage . . In this

stage, each plaintiff has to decide to whether to file a suit or not. If she
does not file a suit, the game ends and - Ji; and zero are the payoffs
for the defendant and the plaintiff, respectively. If the plaintiff decides to
file a suit, she has to pay - as a filing cost. Once the plaintiff files, it will
initiate the third stage.

In the third stage called the bargaining stage, the defendant and the
plaintiff decide whether to settle the suit or to go to court. We assume that
the defendant and the plaintiff will play the following extensive form game.

1 moves first. He offers some settlement amount. » either accepts it



so that the game ends, or rejects it. If she rejects the offer, in the next
period she makes a counteroffer or goes to court. If she makes a
counteroffer, and 1 accepts it, the game ends. If 5 rejects, he can make
a counteroffer in the next period, and so on. If 7 goes to court, the court
decides the amount that ; should pay to . We assume the amount of
damage is verifiable at court so that whenever » goes to court, the court
always decides that n» should pay ; to # . In this case, however, each
party incurs the litigation costs. Let . and be the litigation costs
incurred by » and 1, respectively. Let ; be the common discount factor
for both parties. When p and 1 settle at period ; at the amount
P and ah4g s are the payoffs to » and 1, respectively.

Instead of settling outside the court, if 7 goes to court at period

and Figld

AT = )=y Fial+; ™ MWate) are the payoffs to ¢ and 1,
respectively. If both parties do not settle forever and  does not go to
court, - and -Jij are the payoffs to p» and 1, respectively.

We now make the following assumptions about 115 , the cumulative
distribution, iy ;1 and its density function iy s . For the distribution and
density functions, and subscript ; mean the differentiation with respect

to y and ; , respectively. For example, ;= 73y , /=447

Assumption 1. 21 IS twice continuously differentiable with SERY

and (2

Assumption 1 says that the higher care the defendant takes, the more
it costs, and the rate of increase is non-decreasing.

Assumption 2. For all ;=(0=1 , fvz1=0 over [g=1 ,and sy IS

twice continuously differentiable with respect to , and ;

This is an assumption for the support of the distribution. We assume
that regardless of , , the support is the non-negative real line.

Assumption 3. For all =i~ , Elral=| xflyzld P and



Ifriva , in the bargaining stage, the expected cost for the
defendant is infinite and the problem becomes trivial. In order to avoid this,

we assume that for all ; , piiizi«= . im Ly ab= guarantees that

the defendant should choose strictly positive ; .

Assumption 4. For all s =i0=1 , fAeaiFiyal is decreasing in

e, Sl

This is an assumption for the behavior of density-distribution ratio. A
sufficient condition for this assumption is that the hazard rate
Araifil=Mean is decreasing in .

Assumption 5. The family of densities | i y 41 5=, satisfies Monotone
Likelihood Ratio Property (MLRP), i.e., whenever .=; , /lia70/fva IS
decreasing in .. In other words, for all ;= , /. -

What MLRP says is that under higher level of care, smaller damage is
more likely. It is well-known that MLRP implies the first-order stochastic
dominance; for all ,=ig=1 , Fiia is increasing in ; . Actually, what we
need is that for all y=iqe=1 , AvalFiva is decreasing in ; . Later, we
will show that MLRP implies this.

Assumption 6. For all =g« , Filyal= and F iyal=

The first part of this assumption is already implied by MLRP. The
second part says that the higher level of care increases the distribution of
y at a decreasing rate.

The readers may wonder at this point whether there exists a family of
distributions that satisfies assumptions 2 through 6. Here is an example of a
family of distributions, the so-called the family of exponential distribution.
For the exponential distribution,

Flral=]=a and gy =g ,



Note that for the exponential distribution, we have:

.'.- gl = .. , — i , and 'I I =

Clearly, Assumption 2 is satisfied. For all ;=@ , Fiagl= , and
lim £ xtak= , which satisfies Assumption 3. Since ;1 is decreasing
in 5, Assumption 4 is satisfied. Whenever =; , vai0a is
decreasing in . Therefore, MLRP is satisfied. Finally, for all ,=p ,
Eixah=m and F {yagl==xre =i . Hence Assumption 6 is also
satisfied.

Finally, we define what a ‘nuisance suit’ is. There is some controversy
over the definition of a nuisance suit. In this paper, we adopt the following
definition: A nuisance suit is a non-meritorious suit brought by the plaintiff
solely in order to extract a positive settlement offer. In the nuisance suit,
although the plaintiff files a suit against the defendant, she does not want to
go to court because by resorting to the court, she gains nothing, in fact she
loses her money by paying the filing cost, the litigation cost and so on. The
only reason that she brings the suit is to take advantage of the
informational asymmetry, by extracting a positive settlement offer from the
defendant.

In our model, the plaintiff must pay the filing cost - in order to file a
suit. Since the defendant makes an offer first, if 7 goes to court, she can

get ;iv-+1 . Once we adopt above definition of a nuisance suit, only the
suits brought by # with i 1-¢=0 are meritorious. All the suits by

with y= 5+ are nuisance suits.4 Hence, in this paper, we consider
suits by #  with y= 5+ as nuisance suits.

In the next section, we will characterize the sequential equilibrium of
the entire game by solving backward. First, we will characterize the unique
equilibrium in the bargaining stage. Given the equilibrium in the bargaining
stage, we will analyze the incentive of the plaintiff whether to file a suit or
not. Then, finally we will characterize the equilibrium level of care taken by
the defendant.

4. Bebchuk (1988) calls such suits negative-expected-value (NEV) suits.



3. The Bargaining Stage

In this stage, the defendant has already chosen ; , and the plaintiff has
filed a suit. Hence 114 , the cost for taking care ; and the filing cost ,
are sunk. Since these costs do not affect the incentives of the plaintiff and
the defendant in the bargaining stage, we will omit these costs from the
payoffs.

The bargaining stage is a special case of the model studied by Wang et
al. except that the possibility of a nuisance suit is not explicitly considered.
Since it can easily be incorporated into their analysis, their result is
adopted without proof.

Given the care level ; , let /iyl and iy be the distribution and
the density functions of ;. The main observation of their analysis is that in
any sequential equilibrium, given a settlement offer . by 5, the plaintiff

shows the following dichotomous behavior: For all ; with zis-c =5 , F
rejects . and goes to court next period. For all , with jiv-—vi=s
accepts .. (See Propositions 4 and 5 in Wang et al.)

Given =, let s be defined as :=;liizl-¢ . Given the

dichotomous behavior by the plaintiff, the problem for the defendant reduces
to choosing . which minimizes his expected cost:

T i
Tl ¢ + P ad e N i
L L | nhETe 4L L AVIF

Equivalently instead of choosing ., he can choose the threshold level
of , such that if =y , 7/ rejects the offer and go to court so that it

costs i+ to »,and if =y , 7. accepts the offer ;ii-«

mia e
L

The first order condition gives Equation (1).



or 1=c e [ @

Assumption 4 guarantees that there exists a unique ; which satisfies
Equation (1), and the second order condition is also satisfied. Denote this
unique solution by . and define . as follows:

The unique sequential equilibrium in the bargaining stage is completely
characterized by ., and ., .

Proposition 1. Given distribution and density functions iy 2 and

Mv a1 that satisfy Assumptions 2 through 6, in a unique equilibrium, in the

first period n offer i, . If Jiq0=0 , 7 with ., accepts the offer,
and 7 with .- ., rejects the offer and goes to court next period. If
, & owith = accepts the offer, and 5 with y=. rejects the

offer and goes to court next period.

Proof; See Theorem in Wang et al.

4. The Filing Stage

In this section, based on the analysis of the bargaining stage, we
examine the incentives of the plaintiff to file a suit. Note that in this stage,

is given. One simple but useful observation is that if » files a suit,
with =, also does.
Lemma 1. Whenever 7~ files a suit, for all =, , F also files a suit.

10



Proof;  files a suit because the continuation payoff is no less than the

filing cost. If » does not file a suit, she gets 0. Suppose = files a suit

and mimics # . With the dispute settled outside the court, ” gets the
same amount as # . If the dispute goes to the court, 7 gets u-,
(current value) which is greater than - . Hence the continuation payoff

for 7 cannot be less than that for / , which, in turn, is no less than the
filing cost. Therefore, whenever 7 files a suit, for all =, , F also

files a suit. Q.E.D.

Due to Lemma 1, an equilibrium in the filing stage can be identified with
a cutoff level ; which is the least type of plaintiff which files a suit. For
this, consider the conditional distribution of  given = . Let iy sa
and .y sl be the conditional distribution and the density function of

given ; and

x| zar=d) - ' , and gix!zal= I'_'"I.f_ v , xzalz0)

Note that .y s satisfies MLRP. o v | zal/ivi v | 22l inherits the
properties of iy 40/ v 21

Lemma 2. For all ; and ;= = el | zabliiix] 22 is increasing in
# and decreasing in ; and .

Proof: Note that iy caaisl zab= gl Flgal=Fleal . With
N v Flra) = Flelal» Maal . Hence jiyadiFixal-Fizall>
Al Fixal=Flza . This shows that iy sa0iiv!l 22 is increasing
in :

Let y'=y»; . By Assumption 4, i'a1/Fiv al< fwa1F vzl . With
VEym: o, Ry s =Feal < A Fxal=Flea . By multiplying each
side by Axal we have AraiFlygl=Flzali >
At sl Fl ' ab=Fleanl . This shows that .y zaliivl 22 is
decreasing in ;.

For all =4 , and sz L Meaiieal= A ea iy a by Assumption
5. By rearranging the terms, we have ira%/val=Maiflval . By

integrating both sides with respect to ;, we obtain

11



= | [ IH.I."II.I =l | | i1 |
which is equivalent to " ta . Chi
This shows that .y saumiv! 20 is decreasing in ; . Q.E.D.

Suppose that only ~ with - . has filed a suit. Then, the posterior
distribution of  is the conditional distribution of  given y=: |,
7y z21 . Hence in the bargaining stage, ;» chooses ; which satisfies
Equation (1) with giy5  and v replaced by iy osal and iy oza
We denote by ...  the solution of the following equation:

Ml zal

Or 1= lete)qrm 22l . @

By Lemma 2, u4iifgal=Fieail is decreasing in ; with

lim, . A xalFloyal—Mzall= and i, A x g M cal-Fzali=0

Hence given ; and ., there exists a unique solution to Equation (2). So

Y27 is well-defined. By Lemma 2, v 0/ #wal=Fzall is decreasing
in 4, ie, _;'1 Arafi B xa-Bzal1 <0 , which is equivalent to that

(ral=F{raliFyal=Flza)l =0 . Since i satisfies Equation (2),
we have Axi(azai-lc e 1My (a8 =1, Hence the second order

condition for minimization is satisfied as well.

Lemma 3. .- is decreasing in ; , increasing in . and for all ; ,

¥ha
Proof; By differentiating Equation (2) with respect to ; , we have
| 1l ] vigzl lxvazl — |
EFS Ul 21 2 i A lrlazlal=flza

12



Since | friasa and LA

by Lemma 2, ;i 0050 . Similarly, ;.00 . Finally, since
lim, . A xalFloyal—Mzall= , forall 5, vigs= . Q.E.D.

As . increases, only the plaintiffs with higher damage remain in the

bargaining stage. Accordingly, the defendant chooses the higher ;. In the

last section, we defined ., as a unique solution to Equation (1). Note
that /(.= ia0 . Define ... as follows:
Al na =0, MXLazl =i
11 |

Note that .., in the last section is equal to .,;; . Depending upon the
relative magnitude between .,; (=.¢, ) and ., two types of equilibria
prevail. For this, let's define , as the level of , such that ., -,
Equivalently, . is given by ial=¢ 4 . Since . is decreasing in

is unique. We assume . ;] Lo If o =0 (e, s o4 )
ory = oo (i.e., e od ol ), as seen in Proposition 2, regardless of
effort level ., only one type of equilibrium prevails.

Proposition 2. (1) Type 1 -equilibrium, .. ; In a unique
equilibrium, all the plaintiffs file a suit so that the prior distribution is
preserved. In the bargaining stage, j offers ..y , and ¢ with
ve lal rejects the offer and goes to court next period. with
A accepts the offer.

(2) Type 2 equilibrium, .=, ; In a unique equilibrium, there exists

( > 0) such that every plaintiff with . -, does not file a suit,
and every plaintiff with . /(4 file a suit. In the bargaining stage,
offers ., 7 with -, =, V=dpte accepts the offer, and » with
y= 1 rejects and goes to court next period.

13



Proof; Two cases are considered separately.

Case 1. ., 3 ; For - s xlalbl=2"g) =0 4ok and S ali=s" a
Let ; the cutoff level for filing a suit. Suppose /= . Since ;- is
strictly increasing in 7, Ve e il = e 4ok . Hence,
Namely,  offers more than .. Then, for all
should have filed a suit. It is a contradiction. Hence . should be

zero, i.e., all plaintiffs file a suit, and in the bargaining stage  offers

Case 2. ;a5 ; FOr =y , xiabi=x'(g) = +of and  Lig0ie a2

If . equals O so that all plaintiffs file a suit, in the bargaining stage
offers ..n which is strictly less than .. Then, at least for
sufficiently close to 0, / loses by filing a suit. They should have not filed
a suit. Hence, . > 0. In order for . to be the cutoff level, ~ should
be indifferent between filing and not. Namely, ... -. should hold. As
Viax is continuos and increasing is ;, SO IS .., . SinCe i = ,
as ;- S . With .02, , by intermediate value theorem,
there exists a unique = such that ... -, . In order to emphasize
the dependence of » on ,, it is denoted by ., . Then, s, is

determined implicitly by Equation (3).

=g , OF xigriall=—=+ . €))

Ll l=— +i is the cutoff level for going to court, denoted by . ,

which is independent of i - Since g 2} ,

V=Xt =xlaria)) = Flal . Hence, if ..., , every plaintiff with
1]

v rila does not file a suit, and every plaintiff with . file a suit.

In the bargaining stage, 1, offers ., 7~ with 5« , accepts the

offer, and # with .., rejects and goes to court next period. Q.E.D.

14



5. The Care-Taking Stage

In this section, we will consider the incentive of the defendant to take

care in the first stage. As seen above, depending upon whether , s
greater or less than ; , the equilibrium in filing stage takes different form.
If =+ , type 1 equilibrium prevails in the filing stage. Hence the
expected cost for ; after the filing stage is given by
Fl = 1 [1—F legi—t i 4,0 5 | ql+ 1 | +
If .-, , type 2 equilibrium is a relevant one in the filing stage. Hence,
the

expected cost for ;i after the filing stage is given by

| =% i - i A — T o T Sl | o LT e T

In the care-taking stage, the total cost for the defendant is

Clal= Vial+ Wial and the defendant chooses ; minimizing it, denoted by

Since |l Iai= by Assumption 1, and [l Flai= by
Assumption 3, existence of . is guaranteed. Unfortunately, however, our
Assumptions do no guarantee, in general, that ;1 is convex in ;.5 |In
order to locate , , we assume that 7, is sufficiently convex so that
{121 is indeed convex in ;. Then, ; is completely determined by the first

order condition.

In applying the first order condition, we should be careful because 7]
is kinked at .-, . The left hand derivative of ;1 at ,-; differs from
the right hand derivative. We now calculate both left and right derivatives
of i at ;- . With -,

5 For exponential distributions, if ., , o= —+—- - , and if

=l —+— , where =+ . In either case, 1351 is convex in

15



Wial=4 :' -Fralldi-{e+e A gl + 2 (a2l +e,

Note that (s 1= +s5=1 . Since i, minimizes 5 and
W al= 2 &), , by envelope theorem, i = a 8 [atalid

Hence, the left hand derivative of ;1 at .-.

, denoted by 115 is
given by as follows;

r
iHia I==511 Flra ddrrle e JELy.a )l

We now consider the right hand derivative, denoted by 111

with .-,
Wigl=g | (1-Glrl Flaladldr=lc e, i | Flalai+x'+e,

f Kl 3 di= Fl 2 al

Note tha.t ELX| ZFl= [=FTza] ’ Lyl zgl= I =Flza)

,and g
is determined implicitly by i+ | zai=(e 400000 | 2al with 2 1=n

Using the fact that = i0,21=0 , the direct calculation shows the following

results. All the derivatives are evaluated at - ; and i -n

vyl zavoa=rixal v wplrl zad =g £0.a°) )
iy zaloa=Fixal v oyl zalfdr=={l=Flog i 702"l , and

grialiowa=s= Ly & '.'I':'..." | .':'u'.u'l .'.'.' i ¥.a lpila :'ull r.al

By differentiating 2 with respect to ; and plugging above results,

Wil is given as follows;

(10 q |=_|j '| | Fiega g+l |'_+-" IFix.al

Wl g iy g l-fAx s lFix aly | . .
~i - - 11 C1=Flra i 1=-Fa a0}
.r'.ll._l ) -

By Assumption 5, i+ &0 a =0 0y al=n y Wig.l >Fiq.1

16



Kink indeed arises at ;- . By comparing | . with 113 or

1R, , we can determine whether type 1 or type 2 equilibrium prevails.

Proposition 3. @ I vy > - [Fig , A’ and type 1
equilibrium prevails. (2) If i 0= g l==1"s R and
type 1 equilibrium prevails. (3) If [9s0= 11140 . oAt g and type 2

equilibrium prevails.

Proof: Since 1= 1141411021 is convex, if (v, > -l , for
all -+ , ¢iai=n . In other words, by decreasing ,, 5 can reduce the
total cost, therefore, .- and type 1 equilibrium prevails. If

Fis1=Fia" I 5 , for all ..., , (1s1=n0 , thereby, by
increasing ;, & can decrease the total cost. For all ..., , ©iza1=0
thereby, by decreasing ,, | can reduce the total cost. Hence,
Clal= Flal+ Wiz is minimized at . , therefore, - and type 1
equilibrium prevails. If f20= =W1a.) , for all ,-. , 190
therefore, - and type 2 equilibrium prevails. Q.E.D.

6. The Comparative Statics and Welfare Analysis

In this section, we will give some comparative statics and welfare
analysis. First of all, we define the first best level of care denoted by .

which minimizes 1iai+| a5 ald . Note that 31, is an individual cost

for the defendant, and | o v aldr is a social cost. The first best level of

care is defined to be a level which minimizes the sum of these two costs.
By Assumptions 1 and 6, . is determined by the first order condition:

17



(4)

We consider the two types of equilibria separately.

Type 1 equilibrium: ;1 > -1,

For comparative statics, we makes the following assumption.

Assumption 7. For all =i =11 valiFivs is decreasing in ; .

For the family of exponential distributions, . - and
Filyal=xn . Hence, x5 a0F 1y al=a , which is decreasing in ; for
all positive ; . So Assumption 7 is satisfied for the family of exponential
distribution.

Note that =l xallF xa . Therefore, Assumption 7
implies that with ; fixed, as , increases, the slope of iso-probability
curve in (1 plane decreases.

Proposition 4 gives some comparative statics results. In comparative

statics, . and -, only appear as a sum, .+, . Whenever this sum is
fixed, the changes in - and . do not affect the equilibrium level of ;
and . Hence, we give a comparative statics result with respect to this
sum, ¢+ denoted by ;. Since proof of Proposition 4 is tedious, it is

given in the Appendix.

Proposition 4.

1. i =N vy 0 I
2. Under Assumption 7, ;. /ii=n , and the sign of ;. s
ambiguous.

Proof: See Appendix.

The intuition behind the Proposition 4 is as follows: The defendant has
a trade-off between higher care and a lower settlement offer. In
equilibrium, these two countervailing factors are balanced. An increase in ;
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induces an increase in the expected cost for the defendant in the bargaining
stage, which implies that taking care becomes less costly. Hence as ;
increases, the defendant takes a higher level of care. Note that .9
determined by Equation (1) does not depend on ;. Hence an increase in ;
does not have a direct effect on ', . However, in an indirect way, an
increase in ; increases . , which decreases .

For the effect of ;, note that as . or . increases, litigation

becomes more costly than settlement. Hence as increases, the probability

of settlement g, should increase. There are two ways this can
happen; either by increasing ; or by ;. By assumption 7, choosing higher
y becomes relatively more costly than taking a higher level of care. Hence
in equilibrium, the defendant takes a higher level of care than before. By
examining Equation (1), we know that the direct effect of an increase in |
on  is positive. However, an increase in the equilibrium level of care has
a negative effect on . Therefore, the total effect of ; on is
ambiguous.

The next proposition gives the comparison between the first best level
of care and the equilibrium level of care whose proof is also given in the

Appendix.
Proposition 5. Under Assumption 7, there exists ; - such that
for all ;-; , ;= , and for all ;., , ;= . 5 when

Proof; See Appendix.

The reason why the defendant takes a higher level of care is that by
doing so, he can reduce the cost in the bargaining stage. Therefore, the
smaller the discount factor is, the less incentive the defendant has to take a
higher level of care. What the Proposition 5 shows is that for smaller
discount factors, the defendant takes the smaller level of care in equilibrium
than the first best level, and for higher discount factors, he takes a level
greater than the first best level.

Proposition 4 combined with Proposition 5 has an interesting policy
implication. An increase in the litigation cost does not necessarily induce
the defendant to take a level of care closer to the first best level. For low
discount factors, it works. But for high discount factors, it worsens matters.
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Type 2 equilibrium: i1« -wia

In this case, the conditions which characterize the equilibrium level of
s and : are much more complicated. Hence, in order to have some
comparative statics results, we have to make somewhat very ad hoc
assumptions on the distribution and density function. We don’t think the ad
hoc assumptions are meaningful, so that in the type 2 equilibrium, we only
consider the parameterized example of exponential distribution, to get a
sense of possibilities.

For the distribution function i, j-1-= , and the density function

v 2} =ae , by solving Equation (3), we have 'z := ":"I_"' +z
By solving the equation azl=ohde , we have
al=dito,~Inlka+11a . By a lengthy calculation, we have
WL al=aiat . Let [al=lig .6 Then, ., is obtained by solving the

following equation:

hal , da e, —-i =0
Hence, we have .. and :isi=s(l=clitc~Inikit1;

For this case, the first best level of care, . is equal to 1. Hence,
=z l=z , i.e., the equilibrium level of care is always less than the first
best level of care.

Note that . g+c -7 (2" I=Inikz+14; is the proportion of plaintiffs
who file nuisance suits. It can be easily checked that
'.';_!l"":'l [=1iks+1) >0 , and
| AT | e (ka+ 1) Int ket 1 H5  ka+1) <0 . Note that this

proportion is independent of the filing cost, |,

6. In a does not satisfy the condition that Vs > 0. However, since & is sufficiently
convex, the first order condition is sufficient for the minimization.
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7. Conclusion

In this paper, we have considered three issues. The first one is
whether in the presence of nuisance suit, the court as an incentive device
can give suitable incentives to take due care when pre-trial negotiation is
possible. The second issue is what incentives the plaintiff with no merit of
claim has to file a nuisance suit. Finally, once the a suit is filed, under the
circumstances where the defendant cannot distinguish whether the suit is a
nuisance one or not, the question is how to resolve the conflict.

For this purpose, we have examined a three-stage game between the
defendant and the plaintiff. In this game, the defendant has a trade-off
between a level of care and a settlement offer. By taking a high level of
care, the defendant reduces the expected cost in the bargaining stage.
However, a high level of care is costly. In equilibrium, these two
countervailing factors are balanced. In equilibrium, the defendant chooses
the level of care such that the marginal cost of increasing the level of care
is exactly balanced by the marginal benefit of reducing the expected cost in
the bargaining stage. Depending on the relative cost between taking care
and the settlement offer in the bargaining stage, we identify two types of
equilibria. We have also given some comparative static results and the
welfare analysis.

We close by listing possible extension and a further research agenda.
For the bargaining stage, although we allow possibility of counteroffer, in
equilibrium the plaintiff does not make a counteroffer. However, in many
bargaining situations, counteroffer are observed. So we have to explain
counteroffer as an equilibrium phenomenon. For this purpose, we may need
to consider the model where each party has private information. It will be
interesting to repeat the analysis of this three stage model when the
defendant also has private information (e.g., about the level of care actually
chosen).

In the literature on litigation and the settlement, it is assumed that
when two parties go to court, they incur litigation costs. Most of the
litigation cost comes from the lawyers’ fees. However, the role the lawyer
is not examined in our model at all. In a legal dispute, one important reason
to hire a lawyer is to let him bargain with the opponents on behalf of the
party who hires him. Although the lawyer works for the client who hires
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him, the interests of the lawyer and the client do not necessarily coincide.
An agency problem naturally arises. How to resolve this agency problem in
the context of bargaining is an interesting topic for further research on the

litigation and settlement.
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Appendix

Proposition 4. In type 1 equilibrium, (1) ;. /a;=0 , and ;, igsh

(2) Under Assumption 7, ;s /56=0 , and the sign of ;. i s S
ambiguous.

Proof: The type 1 equilibrium level of , and , are determined by

solving the following minimization problem:

Vi =51 FAnade+ Ge e JE 0 E 60 =0 , and )
i ¢ La A (e ) T = |
(6)
Note that the litigation costs . and ., appear in Equations (5) and (6) as
a sum only. Hence let .=+ . Let i be the Hessian matrix of the

objective function:

By differentiating Equations (5) and (6) with respect to ; , we have, in

matrix form:
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5 75 i | A W l
dxia’l f |

Solving for _‘L*:_ and “*'7 ' gives
Il [l
".'T = = A 067 0 - MialaLa'l | Firaldr+ eF (8 a.a" ,
L I he I A

and

where || is the determinant of matrix 7 . By the second order
condition, | & =i , by Assumption 4, ;i - m iy s =0 and by

Assumption5, g st = b S S L =D and

~ Y . By BN - aa orlal
| Flrade+ k0" (a7 ha") =0 , M9 apoand 2lED oo
h Loy L'

For the second part, differentiating Equations (5) and (6) with respect
to j;, yields

| s ELAL AL |
||'_|' 18 -
i+ 3" Axaa |
arx

Solving for “7  and “*'%' gives
L A

_]+ _-I_.'-'_?_:?.H AL M) =M L) I F A8 )8 , and
dala) l

ak AT 1 =8 F i [ FAN (8= 0N (.8}

" I . e 11
+hx L )LE |[| L& =5 | F @ ldi+ e I LaE LT .

Assumption 7 implies that /(0370 F 2 (a5 =
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A g Ld s Bl AL . Hence _._,_ =1 . Generally, the sign of

“r1aljs ambiguous. Q.E.D.

Proposition 5. Under Assumption 7, there exists . =1 such that
for all ;-; , y<5 ,and forall ;~; , ;=4 . y-3 when

Proof: The first best level of care, ., is characterized by the

following equation:
la I—| Eilpabkdr=0 . (7)

The equilibrium level of care, , is determined by Equation (5) where
a1 satisfies Equation (6): iy a ekl a =0 . If we rewrite

Equation (5), we have

i 1y FUli | | g oy ]
We will compare | Fi¢ald and 72l where (. satisfies Equation
(6).
By Assumption 7, for all ;1= 1 (0= , we have
. - . . flxal M xal
Axalfiya-MxralFlvg =0 » OF — 3 > . (8)
Note that /7 =alaF ds and  yif= §nid s . By integrating both
sides of (8) from , to ;, we have:
| I::::.I".fll & =ln .:I.:I .l;_l-:ln
L) il x,a)
-b'_l Tra) @ =in Mz a)
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Since |y - is an increasing function, we have:

Fixal fl o al

S g— T a1 , OF AzalF iy a5 =iy iF [ 2al . (9)

Finally, by integrating both sides of (9) with respect to » from O to ,, we

obtain

| Azavdsf (el > Axar | Fizalde : or
HxalFlxa > Axal I' Flealde . Since sl satisfies Equation (6),

kF(xal> | Flzald

Let .- be defined as a solution to the following equation:

- ’ - § i B 1 ioJd 1 LI -I
Vild'l=§| | Fled ldr=) Flea i+ BFI () ahy=n

Note that since irii'is1a'l= Fiza ae , +=1 . Of course . .

. | I - i ! i - F
Va1 =51 Fleald Finadis bR 10240

.
>V 1=51 | Fieade=|  Fleatided RFOC 0 | (=0)

Hence .. whenever ., . Similarly, ;. whenever ;-

When ;- , +-; . Q.E.D.
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