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Economic Efficiency of Liability Rules for Joint Torts 
With Uncertainty 

The influence of liability rules on human behavior and 

hence on economic efficiency has received a great deal of 

attention since the early works of John P. Brown (1973), 

Richard Posner (1972), and others. Recently, Landes and 

Posner (1980) have discussed the ef ficiency of liability 

rules when two parties are involved in causing an injury to 

a third party. They find that several classes of liability 

rules promote economic efficiency. Like most previous 

authors writing in this area, Landes and Posner assume that 

courts have complete in formation. This paper analyzes the 

ef ficiency of various liability rules when courts have 

imper fect information. 

In jurisprudence, questions of liability for accidents 

are addressed by tort law. A tort is a "wrong" that leads 

to an accident. The body of tort law defines those actions 

which are "wrong" and therefore bring liability onto the 

perpetrator of the "wrong," or the "tortfeasor," to pay the 

in jured party, or victim. If the actions of more than one 

party cause the injury, the tort is called a "joint tort" 

and the parties are called "joint tortfeasors". 

Many liability rules developed in tort law employ a 

negligence standard to determine what actions bring 

liability. A party is said to be "negligent" if the level of 
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care he exercises is below some •due care standard.• In a 

tort where onl y one party causes the injury, the negl igent 

party must usual ly  compensate the victim for the damages. 

If the person who •causes• the accident exercises due care, 

however, the victim is left uncompensated.l In a joint 

tort, if only one party acts negl igently, that party is 

liable for full damages. If more than one party is 

negligent, every negligent party is potentially liable for 

the full amount of the damages in most states. However, 

under tort law, victims are usual ly not al l owed to recover 

more than the damages. Thus, the sum of the amounts paid by 

al l the negl igent parties never exceeds the total dam ages. 

It often happens that the victim recovers the damages from 

only one of the negligent parties. Liabil ity rules vary as 

to whether t e sued party can then rec over any of the 

damages from the other negl igent parties. Under a •no 

contribution rul e,• the sued party is not al l owed to recover 

any portion of the awarded damages from the other negl igent 

parties. Under a •contribution rule,• he may be al l owed to 

recover some fraction of the awarded damages. 

In Section 1, I show that, under perfect inf ormation( 

i.e., when there are no unobservables, al l negl igence rul es 

can produce ef f icient resul ts, whether they em pl oy 

contribution or no contribution. However, joint tortfeasors 

never behave negl igently. This resul t appears in Landes and 

Posner. In Section 2, I discuss joint orts under imperfect 
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Joint Torts with Perfect Information 

information. With imperf ect information, joint tortfeasors 

are sometimes found to be negl igent. The resul t that both 

rules with no contribution and rules with contribution can 

produce ef f icient outcomes is shown to be true onl y when the 

unobservabl es are unobserved by both the tortfeasors and the 

court. However , when the tortfeasors have better 

inf ormation than the courts , rules of contribution can 

produce more eff icient resul ts than rules of no 

contribution. I then discuss two cases where rules of 

contribution can lead to results which are just as ef f icient 

as when courts have perf ect inf ormation. In Section 3, I 

discuss society's choice of liability rules in light of 

these in resul ts and other considerations. 

1. 

This section outl ines a simple model for analysing the 

economic eff iciency of various liability rules for joint 

torts in a world of perf ect in f otmation. It is show n that 

there are many types of liability rules that promote 

economic ef f iciency. The model is similar to that of John 

P. Brown. For simpl icity, I assume that there are two, 

tortfeasors, X and Y.2 The tortf easors choose to exercise 

levels of care, x and y, respectively. The probability of 

an accident occuring, P(x,y), depends on the levels of care 

chosen by X and Y. If either X or Y increases his level of 

care, the probability of an accident declines, i.e. P <O,x
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and P <O. However, there are diminishing returns to care,y

i.e., P >O and P >O. I make no assumptions about whetherxx yy

the levels of care of X and Y are substitutes or 

complements, i.e., P O. However, I assume thatxy

P 2 <P p ' i.e., the degree of substitution orxy xx yy 

complementarity is not extreme. This assures convexity. 

For simplicity, I assume that the victim's actions do not 

affect the probability of an accident. All accidents result 

in A dollars of damage. 

Taking care is costly. The costs of units of care for 

X and Y are wx and w y, respectively. (When the subscripts 

are dropped, it is assumed w = w = w.)x y 

The joint tortfeasors and the victim are all assumed to 

be risk neutral. This assumption is crucial for many of the 

results in this paper. A brief discussion of liability 

rules with risk averse tortfeasors can be found in the 

conclusion. Therefore, when X and Y choose their levels of 

care, the expected loss to society is the sum of the costs 

of taking care and the expected loss from accidents, that 

is: 

1) L(x,y) = w x + Y + AP(x,y). x Wy
" 

If income redistribution can be effected through lump sum 

transfers, then the efficient levels of care, x* and y*, 

which maximize the social welfare function, are the same as 

the levels which minimize the loss function. The first 

order conditions for minimizing the loss functions are: 
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6) 

2) w + AP (x*, y*) == 0, or P == -w /Ax x x x

3) + AP (x*, y*) == 0, or P == -w /AWy y y y

The second order conditions are: 

4) P > 0xx 


5} P > 0
yy 

P2 < Pxy yy ·pxx· 

Therefore, if x* and y* satisfy equations 2) through 6), x* 

and y* are the ef f icient levels of care. 

A liabil ity rule is a rule that def ines the proportion 

of the damages, A, paid by each party. Since tort law does 

not usually allow punitive damages, the share each party 

pays is non-negative, and the shares sum to one. A 

liability rule is said to include a negligence standard, 

(x,y), if there is no liability for X (or Y) when his 

le vel of care, x (or y), exceeds the "due care" or 

"negligence" standard, x (or y). Thus, it is said that Y 

(or Y) is negligent f his level of care is below the 

negligence standard, x (or y). When neither X nor Y is 

acting negligently, i. e., x2.x and y2!j, the victim pays for 

the accident. When either X or Y is acting negligently, 

i.e., x<x or y<y, the victim is fully compensated for the 

accide t. Theref ore, if only one party is negligent, that 

party pays for the accident. If both parties are negligent, 

then the liability rule has an implicit sharing rule, 


s(x, y), which def ines X's share of the liability. Y's share 
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is 1-s(x, y). The sharing rule is one of "mechanical 

contribution• if the courts set s(x, y) = s, i.e., the share 

paid by the negligent parties is not af f ected by their 

degrees of negligence. The rule is one of "judgmental 

contribution• if s(x, y) depends on the levels of care, x and 

The more care one party exercises when the other party'sy. 

level of care is held constant, the less that party pays, 

i.e., s < 0 and s > 0. The sharing rule is one of •nox y 

contribution• when the share of the sued party is set at 

one.  ' a rule of no contribution is similar to one of 

contribution if the tortf easors are risk neutral. Under a 

no contribution rule, the share X expects to pay is not 

determined by the courts, but rather by the probability that 

the victim sues X rather than Y f or f ull da mages: 

s(.x, y)=Prob [x is sued]. 

The following chart summarizes any liability rule that 

has a negligence standard (x, y) and a sharing ruie s(x, y). 

X pays Y pays Victim pays 

0 0 A 

X2.X 
y<y 0 A 0 

x<x 
y2!j A 0 0 

x<x 
y<y s(x, y)A [1-s(x, y) ]A 0 

Faced with a liability rule, each party minimizes his 

expected ex1 ;nses, i.e., the sum of his cost of care and his 
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expected liability. The expected expenses for X depend on 

what he expects Y's level of care to be, and vice versa. 

eLet X's expectation of y be y and Y's expectation of x be 

Thus , X's  expected expenses are: 

W XX if x2.x and YeiY 
WX X + P(x, ye) A  if x<i and ye2}j 
w x + s(x, ye)P(x, ye) A  if x<i and ye<yx

Y's expected expenses are: 

w y if Y2.Y and xe x 
w y + P(xe, y)A if y<y and xe2.x 
wyy + if y<y and xe<i 

[1-s (xe, y) JP(xe, y) A 

Let x(ye) be the level of care that minimizes l(x, ye) and 

y(xe) be the level of care that minimizes m(y, xe). 


A Nash equilibrium in pure strategies is defined as 

(x' , y') such that x'=xe and y'= ye . 

Equilibrium may not be unique nor e:ist in pure 

strate ies because of non convexities in the loss function. 

The loss function, 1, is shown in figure 1. 

In the interval [O, i], l(x, ye) is convex in x, i.e., l <O,xx 

because s and P are convex and sxPx>O. However, there is a 
. 

discontinuity in the loss function at x, since liability is 

completely avoided by nonnegligent behavior (x2.x). This 

discontinuity gives rise to a nonconvexity, and ither 

multiple or nonexistent pure strategy equilibria are 
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Figure 1 

X 's Loss Function 

Loss 
e e 

iwx+s(x,y )P(x,y )A 

X 

X '  s Level of Care 
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possibl e. (Al so, because the payoff function, which is the 

negative of 1, is not quasi-concave a mixed strategy 

equil ibrium need not even exist.3) 

The loss function is minimized either at x0, where the 

derivative of the loss function is zero, or at x=i. Thus, 

x(ye) and y(xe) are reaction curves. The reaction curve has 

another possible discontinuity where ye=y, because at this 

point, l iabil ity jumps f rom a f r  action of the cost of the 

accident to the entire cost if x<x and if the limit of 

s(x,y) as y goes toy i s  not 1. Thus, a possibl e reaction 

curve is shown in Figure 2. 

For y<y1, the probability of an accident may be so 

great that X wants to avoid all liability. At y=y1, X is 

indif f erent between x=i with no liabil ity or a lesser level 

of care with partial liabil ity. As Y increases care above 

y1, X may find care less worthwhil e because Y's care further 

prevents an accident, (the slope, however, is not 

determinant; see bel ow). At y=y, however, X now pays the 

f u  ll share and then will most likely want to change the 

level of care, perhaps to x=x and thus avoid liabil ity. 
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Figure 2 


Derivation of X' s Reaction Curve 
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lx. 

lx 

D(lxl + 2 sxPx + 

[Ps xy + + SyPx 

sx + sxPx sPxyl 

2 sxPx + sPxxl 

The slope of x(ye) between and y is determined byy1 
the total differentiation of 


= w 
 (sxP + sPxlA
6) 
 + 
 0
= 


= 
 [sxxP 
 SPXX]dx
7} 
 + 


sx 
 + sPxyldye = 0 


+
8) dx/dye= -[Psxy + 


[sxxP + 


Since the numerator in 8) can be either positive or 

negative and the denominator must be positive, the reaction 

curves can slope either up or down. When there is a rule of 

mechanical contribution, i.e. sx=sy=O then dx/dye=-PxyiPxx· 

As Pxx>O, sgn[dx/dye] = -sgn[Pxyl· This result would be 

expected. Pxy<O corresponds to the marginal product of X's 

care, (-P x), increasing with increases in y. Thus, as Y's 

care increases, X finds it more valuable to increase care, 

and hence sgn(dx/di ] is positive . 

That x(ye) is discontinuous at ye=y can be shown by 

looking at the first order condition lx=O around ye=y. 

w +[sxP + sPxlA = 0, 

lx=O yields w + PxA = 0. 

Thus, there is continuity only if [sxP + sPx] = Px at 

y=yc. fhat equilibrium need not be unique nor exist in pure 

strategies can easily be seen by looking at the interaction 

of possible reaction curves shown in Figures 3 and 4.  

11 



�------------------�--------

12 

Figure 3 


Nonunique Equil ibria 


If X Is Nonnegligent, Y Is Nonnegl igent, and If X Is 


Negl igent, Y Is Negl igent 
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Figure 4 


Non- xistence of a Pure Strategy Equil ibrium 
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Proposition l 

A liability rule with the negligence standard, (x*  

y*), i.e., due levels of care the same as the efficient 

levels of care, has the unique pure strategy equilibrium 

x'=x*, y'=y*, for any sharing rule, whether it is one of no 

contribution, mechanical contribution or judgmental 

contribution. A form of this proposition appears in Landes 

and Posner and is discussed in Brown. 

I show below that if the negligence standard, (x,y), is 

at the efficient levels of care, (x*, y*) , then if X takes 

due care, Y will also take due care, and vice versa. 

Therefore (x*, y*) is an equilibrium. I also show that no 

pure strategy equilibrium exists in which both parties are 

negligent. The proof is a proof by contradiction. I assume 

that an equilibrium exists where both parties are negligent, 

and sh w that, for all sharin g rules, at lea t one party has 

the incentive to deviate from the "equilibrium n and exercisP 

the du  level of care. 

Proof: 

Part A: With a negligence standard, x=x* and 

y=y *, x{y *) = x* and y{x*)= y*. 

When ye=y*, X can choose either to be nonn:gligent or 

to be negligent. If X is nonnegligent, x=i=x*, and his loss 

is wx*. If he is negligent, then he chooses the level of 

care, x0, which minimizes the loss function, [wx+P(x,y*) A] , 
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and his loss is [wx0+P(x0, y*) A]. Thus, must satisfyx0 
the first order condition: 

w + Px(x0, y*)A = 0. 

However, this is also the first order condition which 

defines the socially optimal level of care x* (see equation 

2), and consequently = x*.x0 
Therefore, X minimizes his expected loss by acting 

nonneg1.l gen tly, l.e., . x{y*) =x* • It can be shown similarly 

that Y chooses y=y* when xe=x*. Thus, x*, y* is a pure 

strategy equilibrium. 

Part B: x(y*) =x* and y(x*) =y* is the only pure 

strategy equilibrium. 

Assume there exists another equilibrium (xn, Ynl where 

both parties are negligent. 

Thus, 

J ) wx + P(x ) s(x ) A < wx* n n, Yn n, Yn
10) wyn + P(xn, Yn) [1-s(xn,Yn) ]A < wy*, 

or else X or Y would switch from or to x* or y*. xn Yn 
Adding the two inequalities yields: 

11) + + P(x ) A  < wx* + wy* . wxn wyn n, Yn
Since x* and y* minimize social loss, then, for all 

other x and y: 

1 2 )  wx* + wy* + P(x*, y*) A < wx + wy + P(x, y) A, 

Thus (11) contradicts (1 2)  as P{x* , y*) A>O. 

Therefore, (x , Yn) cannot be an equilibrium. This result isn
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Joint Tortfeasors with Imperfect Information 

Courts Tortfeasors Same Information   

independent of the sharing rule. 

Thus , as long as the court negli gence standard is 

(x*,y*) , efficient levels of care are achieved for any 

sharing rule. Landes and Posner use this proposition to 

defend rules of no contribution which had been earlier 

criticized as inefficient. 

2. 

Landes and Posner (1980, p. 529) state ftwe could have 

complicated the model to generate a positive amount of 

negligence and hence of litigation without affecting the 

basic analytical point, which is that a rule of no 

contribution deters negligence as effectively as one of 

contribution.ft This section shows that their statement is 

true only when the information possessed by the different 

parties (X, Y and the courts) is equivalent, but that the 

statement does not generally hold when the j int tortfeasors 

have better information than the courts. In tt s latter 

case, allowing the courts the extra degrees of freedom to 

optimize over a sharing rule improves efficiency . 

2.1.  

In section 1, all parties have perfect information, and 

therefore they all have the same information. In this case, 

for any sharing rule, whether it be a rule of contributio n 

or no contribution, the same negligence standard, 

( x,y)=(x*,y*), produces efficient levels of ca-e. Under 

15 
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efficiently 

negligently 

this negligence standard, X and Y are never observed acting 

negligently. On the other hand, if all parties have 

imperfect, but equivalent information, for any sharing rule 

there exists a negligence standard, (i,y), which produces 

efficient levels of care, but this negligence standard is 

not necessarily the same for different sharing rules. 

Furthermore, even though X and Y act under the 

negligence standard, they may be found to be acting 

because of the •randomness" due to the imperfect 


information. Whether they are actually negligent depends on 

the nature of the imperfect information. 

There are two simple extensions of the model which will 

prod ce the above results. First, suppose that the court 

imperfectly observes actual levels of care, x and y. The 

court's measuremen t error is unknown to X and Y when they 

choose their levels of care, and is unknown o the courts 

when it decides whether or not X and Y have acted 

negligently. Thus, since all parties have the same 

imperfect information when they act, the information 

possessed by the different parties, although not identical, 

X andis equivalent for operational purposes. In this case, 

Y will be found negligent even though they will never 

actually be negligent. Second, suppose that actual care is a 

stochastic function of inputs that are known by X and Y, but 

unobserved by the courts. When X and Y choose their care 
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Proposition 

inputs the y do not know how these will translate into actual 

care levels. When the court decides whether or not X and Y 

have acted negligently, it does not observe care inputs, 

only actual care. Thus, when they act, none of the parties 

know the error term of the stochastic function which 

translates care inputs into actual levels of care. All 

parties have basically the same information. In this case, 

X and Y will actually be negl ig e.nt when the co urt ju dges 

them negligent. The two extensions just described are 

mathematically equivalent and therefore only the first 

extension is discussed. 

2. 

In a world of uncertainty where all parties have the 

same information, there usually exists, with the 

qualification noted below, an efficient negligence standard, 

(x,y), for any sharing rule. Alternatively, rules of 

contribution and rules of no contribution can both produce 

efficient levels of care. This proposition is true as long 

as the court's observation error is not too large. 

The intuition behind the proof is as follows. Assume 

that the level of care observed by the court is equal to 

actual level of care plus a random term. Thus, X and Y 

o s "lly choosing the means of the distributions of 

observed care. For any negligence standard, (x ,y), and 

sharing rule, s(x,y), the joint tortfeasors choose levels of 

care (x,y). 

t e 

are 
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Given a sharing rule and a negligence standard, the 

tortfeasors trade off their expected liability against their 

costs of care. They set the marginal costs of care, 

(w , w ), equal to the marginal reductions in expectedx y

liability. Since the expected liability and hence the 

marginal change in expected liability depend on the 

probability that the observed care levels are less than the 

negligence standards, changing the negligence standards 

affects the marginal reduction in expected liability. I will 

show that for most sharing rules, the standard can be 

altered so as to have the tortfeasors choose the optimal 

levels of care {x*, y*). If the social loss function depends 

only on the actual levels of care and not how often cases 

are litigated, or on who pays, the social loss is 

independent of the sharing rule. 

The care observed by the courts, (x , YcJ' equals the c

sum of actual care, (x ), and a disturbance term, , Yaa


(el, e2): 


= +XC Xa el 

= +Yc Ya e2 

where and are identically and independentlye1 e2 

distributed (iid) from the distribution f with mean zero. 

Also, assume that the limit of f (z) as z goes to either 

infinity or negative infinity is zero. Thus, the joint 

tortfeasors set the actual level of care, but the court 

on 

18 



- -

f 
s* = 
f s(xa+el,ya+e2)f(el)f(e21 

-ao -oo Pr[x-xc>O]Pr(y-yc>OJ 

imposes liability based on observed levels of care. 

X's loss , l(xa,Ya 
e) is: 

WX if X 2.i and Yc'!sa c


WX + P{Xa,Ya 
e)A if xc < i  and Yc2li
a 

WXa + S{XcrYc)P(xa,Ya 
e)A if xc< x  and Yc < Y 

and the expected loss, E[l] is: 

+ Pr[i-x >O]Pr[y-yc <O]P(xa,Ya 
e)Awxa c

+ s*Prii-xc>O]Pr[y-yc>O]P(xa,Ya 
e)A 

where s* is the average expected share of liability for X, 

given that both parties are judged negligent, i.e., 

x-xa y-ya 

Y's loss, m, and expected loss, E(m), are determined 

similarly . 

The efficient levels of care (x*,y*) ar  the same as in 

Section 1 .  The court has the opportunity to set the 

negligence standard, (x,y). It wishes to set (x,y) so that X 

and Y choose actual levels of care at xa =x* and Ya=y*. 

Thus, the court chooses (x,y) such that E[l(x,y*)J is 

minimized at x* and E[m(y,x*)J is minimized at y*. 
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The derivative of E[1] with respect to X is:a 
13) w + Pr[x-x >O]Pr[y-yc <O]PxAc


- f (x-x )Pr[y-yc <O]PA
a
x-x y-yaa 

+ PxA J Js<xa+e1,ya+e2)f (e 1)f(e2)de1de2 
-oa -g::� 

y-ya 
- PA J s(i-xa, ya+e2)f(i-x )f (e2)de2a

-co 

x-x y-y) a ) a 

+ PA 
- 00 -of) 

For the derivative to be zero at x =x* , the expression 13) a
must equal APx, because x* was chosen such that: 

w + PxA = 0. 

Under this condition, the private and social first order 

conditions coincide at (x* ,y*). 

If s and f are continuous, then express on 13) is 

continuous. Thu , if PxA is less than expression 13) for 

some standard, x, and greater than PxA for another standard, 

i', then there exists a standard, xe, where equality holds. 

For x< <  O, 13) approaches zero, because f(-oO)=O and F(-oo)=O. 

(F is the cumulative distribution function for f.) Thus, 

for x < <  O , 13) > P xA, since Px is less than zero and 13) 

nears zero. 
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ceteris paribus. 

ceteris paribus. 

For x'=x and sx=O, 13) is:a 
APx{l/2)Pr[y-yc <O] - APf{O)Pr[y-yc <O] + 

APxs(l/2)Pr[y-yc>O] -APsf(O)Pr[y-yc>O]. 

(If sx <O, then 13) is even more negative. Thus, if l3)<APx 

for sx=O, then 13)<APx for sx<O.) 

Thus l3 )<APx if: 

14) P [l-{l/2)H] > -Pf{O)H, or 

Px/P [(1/H) -{l/2)] < f(O), 

where H = Pr[y-yc< OJ + sPr[y-yc>OJ and thus O<H <l. 

If 14) is satisfied, by continuity there exists a standard, 

xe, that promotes economic efficiency, i.e., x =x*. Whethera
this condition is met depends upon the distribution of the 

error term. The more peaked the distribution, i.e., the 

larger f O), the more likely the condition is to be met. 

The intuition is as follows. There are two 

externalities that distort incentives away from the optimal 

levels of care. The first distortion arises br=ause X only 

pays a fraction of the accident when Y is also judged 

negligent. This distortion would cause X to lower care, 

The other distortion arises because X 

controls the mean of the observed care distribution and thus 

can avoid liability by shifting the distribution. This 

distortion would cause X to raise his care, 

This second distortion must be large enough to balance off 

against the first in order for the negligence standard to 

promote efficient levels of care. The size of the second 
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Asymmetric Information; Tortfeasors Know 

More Than Courts 

distortion in incentives depends on: 

15) d Pr[x-x >O]/dx = f(i-x ),c a a
which is at a maximum at f(O) if f is a symmetric unimodal 

distribution. Thus, if f(O) is large enough, the two 

distortions can be balanced and economic efficiency can be 

achieved regardless of the sharing rule, s. 

2.2.  Qf  

 

In general, the j oint tortfeasors will have more 

information than the courts, particularly about the actual 

technology o.f accidents. For example, when a manufacturer 

designs a car, be must trade off fuel efficiency and safety. 

The ma nufactu rer is in a better position than the courts to 

kno w how m u c h f u e 1 e f f i c i en cy m us t be g i v en up in o r de r to 

improve safety. Furthermore, the cost of the tradeoff is not 

likely to be the same across models. e courts, when 

judging whether the manufacturer was negligent in designing 

his car, will not be able to know the actual cost of 

improving safety. Nor will the courts know whether, for a 

particular model, it was more or less expensive than average 

to design a safer car. 

The courts would like to tie the negligence standard to 

the actual cost of taking care. The more expensive the cost 

of care, the less care a tortfeasor would be expected to 

e_ ercise. Evidence will most likely be presented in a trial 
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as to the cost of improving safety. The plaintiffs will try 

to convince the jury that it would have been inexpensive and 

the defendants will try to convince the jury that improving 

safety would have been expensive. However, the actual cost 

of taking care will never be established. Rather, the jury 

will have to base its decision of guilt or in nocence on 

incomplete information. It will not be able to determine 

whether the cost of taking care is low or high. 

If the court sets a low standard for due care, then, 

when the cost of taking care is low, tortfeasors will just 

meet the standard. Too little care will be taken as 

compared to the efficient level of care, because tortfeasors 

never have the incentive to exceed the standard of due care. 

If the court sets a high standard of due care, then, when 

the cost of care is high, tortfeasors must choose between 

meeting the standard or acting nenligently. If the 

tortfeasor meets the standard, he is exercising more than 

the efficient level of care. If ha acts negligently, he may 

be closer to the efficient level of care. Thus, it is 

important for the liability rule to encourage these 

tortfeasors to act as efficiently as possible. In this 

context, the sharing rule becomes an important instrument. 

When the tortfeasors have better information than the 

courts, it can be demonstrated that a negligence rule with 

judgmental contribution can in general do better than a rule 
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Proposition 

with no contribution. In some special cases, rules with 

judgmental contribution can produce as efficient results as 

when the courts have the same information as the joint 

tortfeasors . 

l 

Rules that allow judgmental contribution can achieve 

more efficient results than rules of mechanical 

contribution. 

Proof: 

Assume that the technology of accide nts is as above. 

However, the cost of taking care is no longer deterministic. 

Rather and are jointly distributed from a probabilitywx wy 
distribution h[wx,wy ]. X knows wx and Y knows Wy• Hence, 

each tortfeasor kno ws his own cost of taking care, but not 

necessar.ily the cost of taking care of the other. However, I 

assu me that both tortfeasors know the joint distribution, h, 

and therefore can compute tne conditional distributions. 

That is, X computes h[wy!wx] and Y computes h[wxlwyl· It is 

possible that the conditional distributions are degenerate, 

i.e. X and Y knovl each others cost of taking care. 

The first best, full information, levels of care wourd 

be x*(wx,wy) and y*(wx,wy) which mini mize society's loss 

function for all wx, wy. That is, x*, y* minimize: 

WxX + Wy y + AP (X 1 y) , 

for all wx and wy . Howe ve"", in general this will not be 

obtainable as X does not observe and Y does not observewy 
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wx. The second best levels of care would be x*(wx> and 

y*(wy) which mini mize the loss function constrained by X 

and Y acting on the information they have available. 

Because the torteasors only observe their own cost of taking 

care, the second best levels of care can only depend on the 

cost of taking care for that tortfeasor. Since first best 

results are not feasible, a sharing rule should try to 

obtain the second best, limited information, result. 

The negligence standard and the sharing rule can be 

chosen so as to maximize social welfare over liability 

rules. Therefore, there is an optimal x, y and similarly an 

optimal s. The constrained optimal, where s[x, y] is 

constrained to equal a constant, will in general produce 

levels of care that differ from the optimal. In any case the 

unconstrained optimal can never be worse than the 

constrained optimal. 

The sharing rule can induce the joint tortfeasors to 

use the infor mation they have when deciding upon their level 

of care. The induce ment is in the form of a decrease in 

their share of the liability i.e. sx<O. Thus, the courts 

should choose a sharing rule and levels of care that 

maxi mize social welfare  (See the appendix the construction 

of a rule that maximizes social welfare .) 

It is difficult to sho w for the general case ho w much 

better rules of judgmental contribution can do than rules of 
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Proposition 

mechanical contribution. However, below I show two 

special cases where rules of judgmental contribution can 

achieve first best results. That is, rules of judgmental 

contribution can lead to the same results as if the courts 

had full information. 

Assume tbat there are two states of the world unobserved 

by the courts, one w here ca re is e xpensive and one where 

care is less expensive. That is, in one state of the world 
hw =w =w ,X y 

and in th e other state of the world 
1w =w =w ,X y 


where wh>w1• 


A. 


For every technology of accidents, P, there exists a 

negligence standard, (x,y), and sharing rule, s(x,y}, such 

that efficient levels of care are exercised by both X and Y 

in each state of the world. 

Proof by Construction: 

Set the negligence standard at the efficient levels of 

care for when care is inexpensive. That is (x,y) minimizes: 

wlx + wly + P(x,y)A . 

When X and Y observe wl, the unique equilibrium is at (x,y) 

regardless of the sharing rule by Proposition 1. 

Next, constru't a sharing rule so that the first order 

conditions for the efficient levels of care and the first 
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order conditions for the minimization of expected liability 


by each party are identical at the efficient levels of care, 


(x* ,y*) . 


The first order conditions for efficient levels of care are: 


wh + PxA = 0 

wh + PyA = 0. 

The first order conditions for minimization of expected 

liability are: 

wh + Px(x,ye)s(x,ye) A + P(x,ye)sx(x,ye)A = 0 

wh + Py(xe,y) [l-s(xe,y)]A - P(xe,y)s y(xe,yJ J A  = 0. 

For the first order conditions to coincide at (x*,y*) the 

following equalities must hold: 

and 
(1-s) P - s P = ory y Py 

a = -x* •5Px{x*,y*)/P(x*,y*) 

b = -y*•5Py(x*,y*)/P(x* ,y*) . 

At (x*,y*), s=l/2, sx=(-l/2)ax*·5=Px/2P, and 

Sy=(l/2)by*• S=-Py/2P. 


Thus,the first order conditions coincide at (x* ,y*) . 


However, wh 2nd wl must be sufficiently different that X and 


Y prefer acting negligently to meeting the due care 

standar..:, (x,y}. Thus, the following must hold: 
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Case 

Proposition 

hwhx* + (l/2)P(x*,y*)A < w x 

h
why* + (l/2)P(x*,y*)A < w y . 

If these conditions are satisfied, then, even though there 

will be a positive amount of negligent behavior, efficient 

levels of care will be ex er cise d in bo th states of the 

world. A rule of mechanical contribution or no contribution 

cannot achieve these efficient results, because it cannot 

get X and Y to act efficiently in both states of the world. 

Thus, a rule of judgmental contribution is more efficient. 

.a 

5. 

If the technology of accidents is: 

P(x, y) = D(x) + E(y ), 

then for any distribution, h(wx, wy), the sharing rule: 

s(x, y) = D(x)/[D(x)+E(y)] 

wi l yield first best results. 

Proof: 

The technology of accidents in this ca se is the sum of 

two independent Poisson processes. The probability of an 

accident is the probability that X contributes to the 

accident plus the probability that Y contributes to the 

accident. If either D or E were large, i.e. not near zero, 

then the probability of an accident would not be additive. 

This technology of accidents is similar to the case where 

two hunters each fired a shot and a bystander was in jured. 
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Conclusions 

That this sharing rule leads to efficient results can 


be seen by checking the first order cond itions for 

minimizing liability. They are: 

W + Dx(X)A = 0X 
Wy + Ey (y) A = 0, 

since 

sP = D(x) and (1 - s)P = E(y). 

These conditions are the· same as the first order conditions 

for maximizing social welfare. Thus, this sharing rule, 

which is one of judgmental contribution, is more efficient 

than any rule of mechanical or no contribution. Under this 

rule, if one hunter fired two shots, and the other hunter 

fired only one shot, the fi rst hunter would pay for two 

thirds of the cost of the accident. The other hunter would 

pay one third. 

3. 

I have shown that in general, when there is symmetric 

information, rules of judgmental contribution lead to more 

efficient levels of care. Rules of judgmental contribution 

cause joint tortfeasors to game against one another. 

Neither tortfeasor wants to be judged much more negligent 


than the other. Hence, even though in equilibrium each 

tortfeasor only pays a fraction of the cost of the accident, 

each is exercising levels of care that come closer to th e 

levels of care that maximize social welfare. However, 
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several other factors should also influence the choice of 

liability rules. 

First, the results of this paper are that the best 

rule with judgmental contribution can do better than the 

best rule without contribution or with mechanical 

contribution. However, if the rule of judgmental 

contribution is inappropriately chosen, the outcome may be 

worse than a rule of no contribution, or a rule of 

mechanical contribution. 

Second, rules of no contribution probably have some of 

the properties of rules with judgmental contribution. The 

victim has the choice of parties to sue unde r rules of n o  

contribution. The victim is more likely to sue the party 

whom he has the best chance of winning against. Hence, if 

the plaintiff can observe x and. y, the more care one party 

takes, the less likely that party is to be sued, and the 

lower his expected share of liability. Ther2for , even with 

rules of no contribution, the expected sharing function 

depends on the leve ls of care and thus approximates a rule 

with judgmental contribution. 

Third, the choice of a liabililty rule should be 

influenced by the amount of litigation the rule induces. 

Landes and Posner state that there is likely to be less 

litigation under rules of no contribution since the 

tortfeasor who pays cannot recover from the other 

tortfeasor. However, the number of litigated cases also 
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depends on the number of cases settled out of court. It is 

possible that rules of judgmental contribution will have 

more cases settled out of court than rules of no 

contribution because the parties know beforehand their 

approximate sh are of liability. {Rules of mechanical 

contribution may have even more cases settled out of court 

if the number of tortfeasors is easily agreed up on.) 

Fourth, if the parties are not risk neutral, rules of 

contribution insure tortfeasors against having to pay the 

full cost of the accident. 

Fifth, equity concerns may enter into the decision on 

the choice of the rule. Landes and Posner think that states 

that have adopted rules of contribution are more concerned 

with equity. However, rules of no contribution may tend in 

practice to better distribute income. When the victim 

ch ooses whom to sue, he is more likely to sue the wealthier 

of two joint tortfeasors, because juries may tend to award 

larger amounts against wealthier defendants. 

Sixth, the rules should be known to potential 

tortfeasors. Rules of judgmental contribution are more 

complicated and thus are not as easy to communicate. 

Many considerations must enter into the decision of 

what liability rule to employ. However, the potential for 

rules of judgmental contribution to increase efficiency 

should not be overlooked. 
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Appendix 

The minimization for the optimal negligence rule with 

asymmetric information would be: 

min [wxx + WyY + AP(x,y)]
x,y 

EwX '  wy , 

s(x,y) 

sub ject to X minimizing over x given wx, 

min[wxx,min Ew lw [wxx + s(x,y(wy))P(x,y(wy))A ]], 
y X 

and to Y minimizing over y given wy, 

min[wyy,min Ew lw [WyY + (1-s(x(wx),y))P {x(wx,y)A]]. 
X y 

Thus, this problem is an optimal control problem, where wx, 

are the ntime" variables, x and y are the state 

--

wy 
variables, and i, y, and s are the control variables. The 

objec ive function is the social loss function. Only when a 

corner solution yields s being a constant will rules of 

mechanical contribution be optimal. In gene al, little can 

be sa id about x, y, and s(x,y). 
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Notes -

1 For analayses of rules of strict liability under 
which the the victim is always compensated see Green 
(1976) 1 Polinsky ( 1980) 1 and Shavell ( 1980). 

2 This paper discusses joint torts where the victim is 
not a tortfeasor, that is, where his actions do not 
contribute to the accident. The results of this paper 
hold with slight modifications when the victim is one 
of the tortfeasors. Thus, my results also have 
implications for rules of comparative negligence. 

3 For a statement of why quasi-concavitiy is usually a 
necessary condition for existence of a mixed strategy 
equilibrium, see Friedman (1977). 

3 3  



Legal 

Legal 

Oligopoly Theory 

Legal 

Legal 

Legal 

Legal 

Legal 

Brown, John P. 1973. 
Journal of Studies. 

BIBLIOGRAPHY 

"Toward an Economic Theory of Liability," 

Brown, John P. 1974. "Product Liability: the Case of a Durable 
Asset," Ar.l.erican Economic Review. 

Calabresi, Guido. 1975. "Optimal Deterrence and Accidents," 
Yale Law Journal. 

Diamond, Peter. 1974. "Single Activity Accidents," Journal 
of Studies. 

Diamond, Peter. 1974. "Accident Law and Resource Allocation," 
Bell Journal of Economics. 

Epple, Dennis and Artur Raviv. 1978. "Product Safety: Liability 
Rules, Market Structure, and Imperfect Information," American 
Economic Review. 

Friedman, James W. 1977. and the of Games. 
Amsterdam: North-Holland. 

Goldberg, Victor. 1974. "The Economics of Product Safety and 
Imperfect Information," Bell Journal of Economics. 

Green, Jerry. 1976. ''On the Optimal Structure of Liability Laws," 
The Bell Journal of Economics, Autumn 1976 . 

• 

Higgins, Richard. 1981. "Product Liability Insurance, Moral 
Hazard, and Contributory Negligence," Journal of Studies. 

Landes, William and Richard Posner. 1980. "Joint and Multiple 
Tortfeasors: An Economic Analysis," Journal of Studies. 

Oi, Walter. 1973. The Economics of Product Safety," The Bell 
Journal of Economics. 

Ordover, Janusz. 1979. "Products Liability in Markets with 
Heterogeneous Consumers," Journal of Studies. 

Polinsky, A. Mitchell. 1980. "Strict Liability versus Negligence 
in a Market Setting," American Economic Review, May 1980. 

Posner, Richard A. 1972. A Theory of Negligence"" Journal of 
.Studies. 

Shavell, Steven. 1980. "Strict Liability versus Negligence." 
Journal of Studies. 

Simon, Marilyn. 1981. "Imperfect Information, Costly Litigation, 
and Product Quality," The Bell Journal of Economics, Spring 1981. 

34 




Quarterly 

... ! 

Smallwood, Dennis and John Conlisk. 1979. "Product 
Quality where Consumers are Imperfectly Informed," 
Journal of Economics. 

35 


