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The foundation of an economic analysis of liability rules was laid
1/

by Coase in his now famous "irrelevance principle'": resource allocation
is independent of liability rules when there are no costs of transacting.
Since the Coase Theorem, economists have grappled with the allocative
implications of various exceptions to zero transaction costs.

It is useful to distinghish two types of transacting costs. In one,
contracting is not feasible because the cost of identifying the parties
in the transaction is prohibitive, as illustrated by the "exchange' between
two speeding motorists. The role of liability rules in "involuntary ex-
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change' has been thoroughly studied under various conditions. The other
type of transaction cost arises because negotiating the terms of a contract
in voluntary exchange is costly. Three varieties of contracting costs have
been cited and analyzed in the literature. First, in a lively exchange

3/ 4/ 5/ 6/
among Buchanan, Calabresi, McKean and 0i, rules of products liability

"adverse selection.'" Second, incorporat-

7/ 8/

ing insights from the insurance literature, Shavell analyzes the effects

are contrasted under conditions of

of liability rules on resource allocation and consumer welfare when '"'moral
hazard" is present. And third, the impact of "biased expectations'" on the
9/ 10/
assessment of liability rules is explored by Spence and Epple and Raviv.
To date, the studies of contractual relations which have considered
moral hazard have ignored biased information, and, conversely, those pre-
suming biased information have ignored moral hazard. 1In the current paper,

a model of the products liability insurance decision is constructed which

includes both moral hazard and biased information. The effects of Consumer



Liability (CL) and Producer Liability (PL) are then compared. Also, the
role of the Contributory Negligence (CN) defense in contractual relations
has not been adequately articulated in the literature. The economic ration-
ale for CN in noncontractual relations is that the party not liable under

a straight Negligence of Strict Liability standard may nfi/have the ap-
propriate incentives to take cost-justified precautions:_—

But in contractual relations the rule is superfluous unless moral hazard

is present. Herein, the effect of CN on resource allocation is analyzed
within a framework allowing for moral hazard.

In Section I, the moral hazard problem is illustrated for the simplest
case of risk neutrality. PL and CL are compared, and the role of CN 1n§
reducing the cost of moral hazard is analyzed. Sections II and 111 makz
similar comparisons under more general conditions of risk aversion (Section
I1) and biased expectations (Section III).

I. Risk Neutrality

To depict the moral hazard problem in bold relief, many details of
the insurance contract are ignored initially. The consumer is assumed
to be oblivious to risk and to hold unbiased expectations. The producer-
insurer is also risk neutral and provides actuarially fair insurance.

For a given level of insurance coverage, 8 , the consumer maximizes ex-
pected income or, equivalently, minimizes the expected full price,

(1) P(q) + W, X +B8[1 -0 (g,X")] L+ (1 =-8)[1-0¢(gyX)]L

X

In (1), P is the product price, which depends on q, the inherent safeness
of the product; Pq > 0 and qu > 0. The variable X measures the care

exercised by the consumer, and W, is the constant marginal cost of care.

X

The function 0(q,X) is the probability of ''mo accident'; it depends on



q and X such that Oq > 0, OX > 0, O
2

- (] > 0.
qu

0
>0, O < 0, qu < 0, and OXX C]

aX XX qaq

The specification in (1) accommodates moral hazard in a manner that
requires some elaboration. The insurance premium, B [1 -0 (q,X')] L,
depends both on the product safety purchased and on the insurer's antici-
pation of consumer care, X'. From the insured's perspective the insurance

. L 12 . .
premium is independent of actual care. But once the insured and insurer
agree on a price of coverage, the insured has an incentive to shirk on
his duty owed the insurer to act with the agreed upon care. For example,
the marginal gain to care is OXL when there is no insurance, but with
coverage, B, this incentive is reduced to (1-8) OXL. If there is no way
for the consumer to guarantee that he will adhere to the bargain, then
the insurance premium will be driven up above what is in the interest

13/

of both the producer-insurer and the insured consumer. The reader may
object that ex post settling-up schemes will be agreed upon to reduce the
cost of moral hazard. And this is correct; but the rationale for such
contract provisions is the subject of the paper. It is a major goal of
this analysis to indicate when ex post settling-up schemes are

14/
efficient.

Minimizing (1) with respect to q and X leads to

(2a) P -B0O0'L-(1-8)06 L=0
q q q
2 - -~ =
(?b) Wx (1 8) OX L 0
Equation (2b) describes the insured's choice of care, Xa, given wx, L,

B and q; or x? = F(Wx, L, B, q). 1If moral hazard is rationally priced,
the consumer's care is correctly anticipated by the insurer. The antici-
pated care, X', must be equal ex post to the level of care that solves

(2b). Thus, equation (2a) is incorrect under the rational expectations



assumption. Though the insured consumer does not consider ex ante the
effect of his choice of X on the insurance premium, he will be forced
to consider ex ante the effect of his choice of q on the premium directly
via q's effect on O and indirectly via q's effect on X' and (X')'s effect
on O. In the absence of any programs for monitoring the consumer or for
settling up ex post with the consumer, moral hazard is rationally priced
when (1) is minimized with F( ) substituted for X'. The insurance company
charges the consumer ex ante for the ex post shirking he will commit,

An optimization problem analytically equivalent to minimizing (1)
with F( ) substituted for X' is

(3) minimize P(q) + W, X + [1 -0 (q,X)] L

X
subject to wx - (1 -8) Oy L=0

(When B = 0, the constraint is not binding.) The marginal conditions

associated with (3) are

(sa) Pq -0 L=- B L O €xq ! Oyy

(4b) we=(1-8)o, L

If B were equal to zero, there would be no moral hazard; the marginal

conditions in (4) would reduce to

(5a) P -0 L 0
q q

(5b) wx - Ox L =0

which are identical to the marginal conditions that define the optimal

X and q, (X*,q*). It is obviously futile to describe an optimum that

only exists in the absence of conditions that are inevitable; but in the
instant case, moral hazard is not inevitable, and it is useful for positive
analysis of insurance contracts to describe the appropriate marginal con-

ditions when moral hazard is not present.

It is clear that the expected full price is minimized when no insurance



is purchased since (5a) and (5b) are the marginal conditions associated
with minimizing the expected ful! price. Under the present conditions
(risk neutrality, unbiased expectations, etc.), CL leads to the optimal
solution, which entails no insurance and no moral hazard. Nevertheless,
to acquaint the reader with the diagrams that appear later describing
the minimum-cost level of insurance coverage under more general circum-
stances, the effects on the expected full cost of varying B are illus-
trated. The latter exercise is not irrelevant anyway if some insurance
coverage is mandatory.

If (4a) and (4b) are solved for q and X in terms of B, Wx, and L,

the following results obtain (assuming all third and higher order deriva-?

tives of € vanish):

- - L ¢ - P ©
(ba) 39/98 = - L o, (8 + 0, )/(1 8) [ aq Oxx
+ L (eq Oyx = exoxq)] >0
(6b) IX/IB = OX/(I - B) Oy < 0

As 5 is raised, the consumer exercises less care than is optimal; the
latter response alone tends to increase the expected accident cost. To
offset this tendency, the inherent safety of the product is raised. It
cannot be determined whether O increases or decreases with B.

The effect on the expected full price of increasing B is obtained
by substituting the solutions to (4a) and (4b) into expression (1) and
differentiating with respect to B:

f 1
(7) dp~ /8 = (Pq - O, L) qg + (W - 0, L) X,

= - e - - v} >
(- BL Oy oxq/oxx) 4 + ( ch L) XB 0
As coverage increases, the overall effect of reduced care is to raise

the cost of the product even though the increased safeness of the product

lowers the expected accident cost, ceteris paribus.




In Figure 1 a diagrammatical illustration of the determination of
. . . . f o
optimal 8 is presented. The horizontal line P ** represents the minimum
expected full price without moral hazard. 1t is drawn for reference.
. £, . o . .
The function P is the minimum expected full price with moral hazard.
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WR

The difference between Pf‘ and P is defined as shirking cost, SC.
Optimal insurance coverage is determined by minimizing Pf** + SC, which
in the present circumstances occurs ar B = O. In the more complex cases
of Sections 11 and 111, this same method is used of separating the com-
ponents of cost and minimizing the sum to determine optimal B.

It is now clear what the effect would be of requiring mandatory ine
surance coverage. For example, with PL consumers would exercise less 3
care than they would under CL; more safe, more expensive commodities would
be produced; the full cost would be raised, and consumer welfare would
be reduced. No prediction about the overall accident rate is forthcoming.
Moreover, it is irrelevant to ask whether a move from CL to PL increases
or decreases the accident frequency; what matters is that full price in-
creases. Based on the foregoing analysis, it is difficult to explain,
based on efficiency criteria, the demise of caveat emptor and the rise

15/
of Strict Liability in contractual relations. ~

The foregoing analysis has ignored the role of ex post settling-up

schemes. Under caveat emptor there would not be a unique optimum with

zero coverage if ex post settling-up schemes could be contracted costlessly.
Of course, in the present circumstances there are no gains to insurance,
and, strictly speaking, the consumer would be indifferent between no cover-
age and positive coverage with a costless ex post settling-up scheme.
Nevertheless, it is instructive to illustrate in the simplest of cases

what the effect of contingency clauses would be.
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The type of ex post settling-up scheme studied is one that holds
the insured fully liable for accident costs if X < X, where X is a stan-
dard of care, and that provides the prearranged insurance coverage B if
X > X.

Generally, there are positive costs of enforcing the contingent liab-
ility clauses because information is not free. 1If information were cost-
less, for each individual, X would be set equal to X*, the care exercised
in the absence of moral hazard, and it could be freely ascertained ex
post whether the individual met the agreed upon care. With costly infor-
mation, some individual idiosyncracies are ignored in setting X, and ob-
served care may deviate from actual care. To simplify analysis, X is 16/
set equal to X* for each individual regardless of the cost of information.
Modeling the costliness of determining the actual care exercised by the
individual in the event of an oddicent requires further conceptual develop-
ment .

It is supposed that measured care, Xm, is a function of actual care,
Xa, and a random component: x" = g(Xa,u). For all X" < X = X*, the ex-
pected vaiue of the full price is

(8a) EV|X™ < x* 2 P(q) + W, X* + B [1 -0 (g, x")] L

X

+[1 -0 (q,Xa)] (L + ¢) and for X" > X*, the expected value of
the full price is

(8b) EVIX™ > x* = P(q) + W X2 v B [1 -0 (g, X)) L+ (1-8)

(1 -0 (q,xH] L +[1-0(aq,xH] ¢ )
7

m —

where it is assumed that c is the fixed cost of determining X .

A risk neutral consumer minimizes

m m

(9)  (Ev | Xx™ <« x¥) [Pr(X™ < xx)) + (EV | X" > x*) [1 - Pr(X" < x%)]

The solutions are more or less complex depending on what is assumed about



the function Pr(Xm < X*), Generally, Pr(Xm < X*) is a function, f(Xa;X*),
such that fxi/< 0. In the present paper, it is assumed that f(Xa;X*)
= q;(Xa - X*) and also that ¢ = 1 for x? < X* and ¢ = 0 for x? > X*, This

assumption drastically simplifies the optimization problem by ridding
18/

. .. . m a
the model of some indeterminism; in effect X = X .

Based on the step function, ¢, and fixed sampling cost, c, the con-
sumer minimizes

(10a) P(q) + WX + B [1 = 0(g,X*)] L + [1 =0 (q,X)J(L + ¢) for X < X*

X

and
(10b) P(q) + W,X + B (1 - O(q,X*)] L+ (1 -28)1-0(q,X)]

L+ [1-0(qg,X)]c | for X > X*

(Since X" = x?, the notation is simplified.) The method for determining
the overall solution is to find solutions for (10a) and (10b) and thfn
to choose the one that leads to the lesser value of (10a) and (10b).

For ¢ = 0, the solutions are respectively, (X*,q') and (X*,q*), where
q' satisfies Pq(q') -8B Gq(q',X*) L - Oq(q',X*) L = 0. Evaluating
(10a) and (10b) at their solutions yields

(11a) P(q') + Wy, X* + [1 - 0(q',X*)] L (1 + B)

X
and

(11b) P(q*) + W, X* + [1 - 0(q*,X*)] L

X
Since (X*,q*) minimizes the expected full price and since (1la) contains
the extra term [1 - 0(q',X*)] B, (11b) < (11la). For ¢ = O, regardless

of the level of mandatory insurance coverage, when a contingent liability
clause is included in the insurance contract, the consumer chooses (X*,q%*).
Thus, if the defense of CN is allowed under PL, the full price of the

product is lowered and the amount of care exercised by consumers is raised.

The cost of moral hazard is completely eliminated.
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For ¢ > O, the marginal conditions that define the consumer's choice
of (X,q) when '"'negligent'" and ''not negligent,' respectively, are
(12a) P (q') =R 0C (q',X*) L - C (q',X*) (L +¢c) =0

9 9 q 20/

(126) P (@) - 04(0,X%) (L +¢) =0 T
The cheaper of the solutions is that defined by (12b). The larger c is,
the greater the excess of q over q*; for ¢ = O, a = q*.

Figure 2 depicts the full price with shirking, Pf', and the full
price with the contingent liability clause described above, ﬁf. PL without
a defense of CN implies maximal shirking and a full price of Pf' (1).
With a defense of CN, the care is kept at X* and the full price is reduced
to ﬁf(l).

Under some configurations of c and opportunities for shirking, ﬁf(l)
> Pf'(l), and the full shirking solution would be cheaper than the no
shirking solution. Though it is not strictly correct, it is almost correct
to say that when the expected litigation cost, (1-0*) c, is high relative
to the cost of shirking, firms would compete to establish a reputation
for not invoking the CN defense.—— Consumers would ignore the standard
of care and shirk maximally. Firms that breached the implicit contract
by invoking the defense in the event of an accident would lose future
customers. Thus, the CN rule never raises the expected full price and
sometimes lowers it. An even stronger statement can be made. The expected
full price includes the term wX X, which would be difficult to measure.
But even if a comparison is made between the sale prices, the analysis
predicts that PL jurisdictions that bar the defense of CN will have higher
sale prices. The latter follows because total accident avoidance cost

is greater without shirking than with shirking. A similar comparison

of PL jurisdictions with CL jurisdictions is difficult because in the
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latter, the "insurance premium'" is implicit and costly to measure. But
since full price, not sale price, is the appropriate demand determinant,
it is predicted that quantity demanded in CL jurisdictions is greater

than in LB jurisdictions, ceteris paribus.

It is generally agreed that the role ef CN in noncontractual tort

cases is to assure that any accident—-avoiding precaution that costs the
22/

injured plaintiff less than the expected accident cost avoided is taken.
But in contractual cases, where the burden of liability is agreed upon
ex ante, no rationale for CN has been given. In contrast, it is argued
herein that the rationale for the CN rule is the attenuation of moral
hazard.

In the next two sections, the model is generalized to include risk
aversion and asymmetric information. In each case gains to insurance

23/

coverage are cited. As Zeckhauser observes in his analysis of the
principal-agent problem associated with medical insurance, the optimal
contract entails some positive amount of coverage less than 100 percent
(or some finite deductible) in which the costs of shrinking are balanced
against the gains of risk reduction. The analysis presented here is in
one regard but a special case of Zeckhauser's model, which is more general
in its assumptions about the insurer's risk preference and in its treatment
of uncertainty; but in another sense the present analysis extends Zeckhauser's
by emphasizing the role of voluntary contingent liability contracts,
a market response to his damned-if-you-do, damned-if-you-don't quandary.
Also, the effects of the mandated contingent liability clause, the CN
rule, are analvzed.

1I. Risk Aversion

There are conditions under which it would be expected that the market
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solution would entail! some insurance coverage. Intuitively, if consumers
.

are risk averse, then the ‘cost of bearing risk per se is greatest without
insurance, and this cost falls to a minimum with full coverage. There
is a tradeoff, howevef: as insurance coverage grows the full price rises
due to consumer shirking. Where these two costs are minimized lies the
optimal insurance coverage. The optimal degree of coverage is obtained
by maximizing the consumer's expected utility with respect to q, X and
5 subject to a constraint that embodies the reduced incentive the consumer
has ex post to exercise care. The diagrammatical analysis that follows
is based on the equivalent goal of minimizing the sum of (a) the '"cost
of risk," R, (b) the expected full price in the absence of shirking, éf",
and (c) the shirking cost, SC. The analysis is only meant to be suggestive
of the likely direction of impact on the optimal insurance contract of
changes in various cost factors. A rigorous analytical treatment of the
problem fails to yield unambiguous results. 1In some instances the cost
of risk dominates the solution; in others, shirking cost is dominant.
Before presenting the graphical illustrations, a detailed specification
of the optimization problem is given.

The expression for the expected utility is

(13) ©6(q,X) U{y - P(q) - W, X = B8 [1 - 0(q,x')] L}

X
+{1 - 0(q,x)] ul y -~ P(q) - W, X - B[1 - 0(q,X") L]
- (1 - B) L}.
If the insurance premium 8 [1 - 0(q,X')] L is contracted for ex ante in
the absence of any ex post settling-up scheme, then the consumer will
maximize (13) as if his ex post care has no influence on the insurance

premium. But no rational firm will provide insurance without accounting

for the consumer's ex post shirking. Thus the maximization problem is
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altered in a way analogous to the adjustment cited for the risk-neutral
case of Section I. The consumer maximizes (13) with respect to gq,X and
B subject to

(14) ¢, fuNna) - u(a)] - [o U, (NA) Wy + (1-0) U,(A) wx] -0,

X
where (14) embodies the correct prediction of the consumer's ex post shirk-
ing, which is found by diffentiating (13) as if X were constant in the
expression for the insurance premium (NA and A indicate ''no accident"
and "accident').

Before determining the optimal insurance coverage diagrammatically,
the equivalence of maximizing (11) with respect to q, X, and B, subject
to (14) and minimizing Pf" + SC + R is demonstrated. The first term,
Pf", is found by maximizing (13) with respect to X and q with X substituted
for X', and evaluating P(q) + WX + (1- 6(q,X)]L at the solutions. As
such, the full price becomes a function of B. The resulting full price,
P ', will be higher than Pf** (the minimum expected full price without
moral hazard) for all B < 1 and will decline with B as the amount at risk

Ea = Pf". The shirking cost, SC, is defined as the

falls; for B=1, P
excess of the expected full price evaluated at the q and X that maximize
(13) subject to (14), Pf', over the optimal full price, Pf". The cost

of risk, R, is the maximum amount the consumer will pay to avoid risk.

Thus, the cost of risk is the expected income with shirking, y - Pf',

minus the certainty equivalent, Z, of the uncertain income, found by solving
U(z) = EU[q'(B), X'(B)] for Z, where q'(B) and X'(B) maximize (13) subject
to (14).2&/ The sum of these three costs reduces to y - Z, which is mini-
mized over B when Z is maximized over B, which in turn occurs where EU

is maximized with respect to q, X and B subject to (14). Thus, the equiva-

lence is established.
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L
R

In Figure 3, P denotes the minimum expected full price without
shirking and is drawn for reference only. The graph of Pf" lies above
Pf** for 8 < 1, because with risk aversion the consumer would likely choose
a more safe product and act more carefully than he would if he were risk
neutral, and Pf" coincides with Pf** at B = 1 because his risk aversion

is irrelevant when there is no risk. SC rises because the marginal gain

to carefulness falls as B rises. Furthermore SC is drawn so that the

sum of Pf" and SC, which is Pf', rises with B. (Analysis fails to yield
the latter result unambiguously.) The amount the consumer willingly pays

to avoid risk, R, falls as thé amount at risk falls. In the diagram,

. f
the minimum of the sum, P '' + SC + R, occurs at B¥*,

The ambiguity revealed by an analytical treatment has an intuitive *
justification, which can be seen clearly in Figure 3. 1If there is litctle
opportunity for the consumer to alter the accident probability through
his own action, SC becomes an insignificant component of the sum. The
minimum would then occur on the boundary, implying full coverage. At
the other extreme, if shirking cost dominates the sum, the optimal amount
of insurance may be zero. Thus, the agency cost model explains why con-
sumers do not insure against all risks. This result contrasts with

25/
Shavell's, which implies that without ex post settling-up schemes
positive coverage is always purchased.

Based on Figure 3, CL and PL can be compared. CL allows the consumer
to purchase the optimal insurance coverage. PL imposes above-optimal
coverage on the consumer. The full cost of using the product is increased
when conifmers are not allowed to contract around the full coverage implied

26

by PL. As in Section 1 it will be shown that the rule of CN reduces

the expected full cost of using the product when PL is imposed.
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Under PL with a CN defense and assuming measured care equals actual
care with fixed cost of sampling, the consumer maximizes

(15a) G(q,X) U{y - P(q) - W, X - [1 - ® (q,Xx*)] L}

X

s 71 - C (g,X)]) Wy = P(q) =W, X - [1 -0 (q,x¥)] L

X
- L - ¢} for X < X%
and maximizes

(15b) 0 (q,X) U{y - P(q) - WX - [1 - 0(q,Xx*)] L}

X

+ (1 -0 (q,X)] Uly - P(q) - WX - [1-0(q,X*¥*)] L -L +L -c}

X
for X > X*
Maximum expected utility results in (15b) and since the constraint, X
> X%, is binding there for c small relative to L, the critical marginal?
condition is determined by maximizing (15b) with respect to q holding
X constant at X¥*:
(16) Pq(&) - oq(a,x*) L = 0.(3,x%) [U(NA) - U(A)]/ {04, X*) Uy(Na)
+ [1 - 0@q,x0) ] u,(a)

With full coverage and ¢ = 0, U(NA) = U(A), and (16) implies a =
q*. As expected, with CN applied costlessly, the consumer chooses (X*,q*),
and the expected full cost is equal to that which results under complete
coverage without moral hazard. For c > 0, U(NA) > U(A)EZ{ a is chosen
to exceed q*; and the expected full price, P(q) + WXX* + [1 - 0(g,x*)]
L +(1 - @(a,X*)] c, exceeds f**. For a fixed cost that is low relative
to shirking cost, the expected full price will be lower under PL with
CN than under PL without such a defense. And when c is high relative
to the shirking cost, the defense will not be invoked. Thus, in general
as in Section 1, the effect of the defense of CN under PL is to lower

the full cost of using the product and its sale price. Also, under the

conditions posited, mandatory insurance (PL) is in general less efficient



than CL, which does not bar consumers from purchasing insurance if the
cost of moral hazard is not prohibitive. But, before the efficiency
grounds for PL in products liability law can be ruled out completely,
the most recently cited instance of '"market failure'" must be given a
hearing.

v
Biased asymmetric information has been cited by some prominent eco-

28

nomists __/ as justification for a variety of forms of government
intervention. Furthermore, the arguments of consumerist spokesmen,
when interpreted most generously, also rest on the presumption of biased
asymmetric information.
IITI. Biased Information

Insurance acts as a signal when consumer expectations are biased.
The correct information about product safety held by the producer-insurer
is conveyed by the insurance premium. The greater the degree of insurance
coverage, the closer the consumer's objective function is to the true
one. The presence of biased expectations apparently provides a justifi-

cation for mandatory insurance coverage. It is admitted by proponents

of government intervention, albeit reluctantly, that there may be market

18

responses to the presence of asymmetric biased information such as voluntary

certification and standardization and guarantees, but these are usually
29/
dismissed as inadequate.

The analysis of biased expectations to date has failed to incorporate
30/
moral hazard; and the analysis of moral hazard has failed to include
31/
biased expectations. When the two are combined there is a tradeoff

occasioned by increased insurance coverage. Increased coverage signals

the correct accident parameter, but it encourages shirking. As in the



19
above analysis of risk aversion (Section II), the optimal degree of cover-
age is not generally full coverage.

A model to determine optimal insurance coverage which allows for
biased expectations and moral hazard is constructed. The consumer's esti-
mate of the accident parameter is assumed to be a function, 7w, of the

32/
true parameter, q . T Most consumerists assume, at least
implicitly, that n(q) > q; consumers overestimate product safety. In
the specification below it is assumed that 7(q) = (1 + a) q ( @ > 0).
In the latter specification Lhere is '"market failure" in the sense that
relative to the information set of producers (insurers), mistakes are
made by consumers in market equilibrium. Of course all gains from trade
net of the cost of correcring the mistakes (conveying the information)
will be exhausted in market equilibrium. It remains problematical whether
political incervention can féster public welfare in such situations.
The model will delineate some of the costs that have not been accounted
for by proponents of government intervention as well as predict the impli-
cations of different liability rules under the posited conditions.

To concentrate on insurance as a signal, consumers are assumed to
be risk neutral. Thus the consumer minimizes the following expected full
price:

(17) ¢[7n(q),X] {P(q) + W, X + # [1 - 0(qg,Xx"')] L}

X

+{1 - C[n(q),X]}P(q) + W, X + B[1 - ©(q,X'")] L + (1 - B) L} =P(q)

X
f WX+ B [1 - 0@g,x)] L+ (1 -8) {1 - o[n(q),x]} L,
where X', the firm's correct anticipation of consumer care, satisfies
W, - - = 0.
w - (1 -8 L Ox[ﬂ(q),X] 0
If a further simplifying assumption is made about the form of 0,

the full cost of using the product can be divided into separate cost

components and illustrated diagrammatically as in Sections I and II.
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In particular if ¢« is linear in q, then C(q + aqg,X) = 0(q,X)
+ 1 .(gq,X), and the optimization problem equivalent to (17) is
{18)  minimize P(q) + W, X » (i = 0(q.X)] L - (t = 8) a0@(q,X) L
subject to wx - (1 = B) (1 + Q)OX(Q,X)L =0

The perceived full price includes an additional term because of the biased
expecrations. For @ > 0, the consumer is not minimizing the '"'right'" func-
tion unless £ = 1, and for @ > O, full coverage encourages maximal careless-
ness.

As in the previous diagrams, the total cost of using the product
for a given level of couverage is equal to the sum of several components:
in the current case, (a) the actual full price with bias and no moral
hazard, Pt*, and (b) the shirking cost, SC, less (c) the bias term, B.
In Figure 4, Pf** denotes the minimum expected full price without shirking
and wirhout bias. Without shirking but allowing for bias, the objective
function in (18) is the appropriate minimand without constraint. The
expected full price (not including the bias term) evaluated at the q and
X rhat minimize the objective function in (18) is denoted Pf*. It lies

&£

f. : . o .
above P ** since the latter is the minimum expected full price for each

B, and Pf* approaches Pf** as B approaches unity because the bias is less
significant as B approaches unity. TIf shirking is allowed for, the mini-
mization problem is that described in (18), and the expected full price

(not including the bias term) evaluated at the solution values is denoted
Pf'. The latter will coincide with Pf* at B = O because there is no shirk-
ing when the consumer self-insures. Strictly speaking, it cannot be deduced
a priori that Pf‘ rises as B rises. For low B there is more incentive

to exercise care (even too much care since a raises the marginal gain

to carce far given B), but at the same time the minimand diverges further
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from the expected full price. Shirking cost, SC, is the difference between ,
Pt' and Pf*. In Figure 4, the shirking dominates so that Pf' rises.
To find B, the expression L (1 - B) a 0(q,X) is evaluated at the q and
X that solve (18). It is likely that B falls uniformly as B rises, as
depicted in Figure 4, though the latter cannot be deduced a priori based
on qualitative restricciéns.\ For purposes of comparing the cost of CL
and PL with and without CN, details about the form of B, for 0 < B < 1,

are unnecessary. It is known that B = 0 at 8 = 1 and that B > Pf* - Pf**

33/
at 8 = 0.

Under the circumstances described in Figure 4, it is too costly for
the biased expectations of consumers to be corrected through the market‘
The equilibrium level of coverage determined by voluntary agreement betéeen
consumers and insurers is always zero. This conclusion strictly follows
only when B is a uniformly decreasing function of B. It is possible that
B rises and then falls so that Pf* + SC - B has a minimum at an interior
g, as described by the curve Pf. In the latter case there is a signifi-
cant tradeoff between -B and SC. Since no definite conclusions can be
drawn about the form of B in the interior of the B interval, the present
analysis looks only at the extreme cases of 8 = O and B = 1.

The above result is curious and warrants more comment. Producers
offering the product and full insurance at the correct premium could not
sell their package to risk neutral consumers with optimistic expectations.
Will consumers and producers disagree forever? 'Biased expectations"
assumes implicitly that it costs the producer or some other firm too much
to provide an information service to the consumer (perhaps because of
the publicness of information) and the consumer's experience is too short

/
to learn the true accident parameter.jﬁ Modeling biased expectations

i |
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in a mechanical way begs these interesting questions. The present approach
does not condone this procedure; but instead it is adopted in the spirit
of meeting the proponents of such anomalies on their own turf.

Based on Figure 4, the true expected full price is higher under PL

£, f, o : .
than under CL: P '(1) > P '(0). Judicial legislation reduces consumer
. . . £, .

welfare. There may be circumstances however in which P declines as
£ rises. If opportunities for shirking are not extensive and if consumer
bias is substantial, then the true expected full price under PL may be
smaller than the true expected full price under CL. But, full coverage

would never be voluntarily purchased, since the perceived full price is

always lower at B = O than at B = 1. Thus, judicial intervention pro- é
motes consumer welfare when the cost of moral hazard is minor relative
to the cost of biased information.

The ostensible justification, based on efficiency criteria, for govern-
ment intervention under the present circumstances, is that information
is available to some market participants which is too costly to convey
to others through private exchange, and the transmittal of the information
can be induced by government intérvention at a sufficiently low cost.
Obviously a model, which is cited to justify intervention, which does
not include all market responses to costly asymmetric biased information
is deficient. For example, voluntary certification, provided individually
or collectively, is a familiar market response which has not been evaluated.
Private certification is not treated here either; instead, the consumerists'
case for intervention is met on its own grounds and still found wanting
in many respects: There are configurations of moral hazard and information

bias which make PL more costly than CL.

The role of the CN defense here is identical in effect to that in
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Sections I and I1. Based on the step function, ¢, and fixed cost of samp-
ling, ¢, and full insurance the consumer minimizes
(19a)  P(q) + W, X ~ [1 - e(qx*)] L+ [1-(+a)o(q,x)] (L+c)
for X < X*
and

(19b) P(q) + Wy, X + [1 =8 (g,Xx*)] L +[1 - (1 + a)0(q,X)] c

X
for X > X*

Inspection of (19b) reveals that for ¢ > O the effect of biased infor-

mation is not eliminated by full insurance coverage. as/
As in Section I the solution to (19a) is found by minimizing (19a)

with X* substituted far X,.EQ/Similarly, the solution to (19b) can be

found by minimizing (19b) with X* substituted for X if the configurationl

of ¢ and 2 cause the constraint in (19b) to be binding. 17—/1"01: small c

and small a this is likely. Thus the marginal conditions defining the

solutions are

(20a) Pq(q') - Oq(q',X*) L -(1+ a) Oq(q',X*) (L+¢)=0

(20b) Pq(a) - eq(a,x*) L - (1+ a) oq(&,x*) c =0

These equations imply that q < q'. It remains to determine how the per-

ceived full prices of (19a) and (19b) compare when evaluated at the solu-

tions, (X*,q') and (X*,a), respectively. Clearly if c were zero, then

(19b) < (19a) because the sum of the first three terms of (19b) is less

than the sum of the same three terms in (19a), since a is closer to q%*

than q' is. But when ¢ #0, it appears that [6(q',X*) - 0O (9,x*)] (1

-+ 2) c may be greater than [1 - (1 + a) 6(q',X*)] L, so that (19a) may

be less than (19b). zg/The latter is more likely when c or a is large,

given L. For moderate bias and c small relative to L, the solution will

be (X*,q).
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What has been demonstrated is that the true expected full price with
PL and CN will be the lesser of Pf'(l) and (19b), since competition among
firms assures that the CN defense will not be invoked if it raises cost
above the shirking solution. As in Sections I and Il the role of CN is
to lower the full price when PL is imposed.

The difference between the implications of biased information and
unbiased information is that PL will not necessarily raise full cost
on average when expectations are biased. The reason for this is that
under CL consumers with biased expectations do not perceive the true cost

of self-insurance and will not voluntarily purchase sufficient insurance.

k3

CL does not unambiguously reduce the full cost below that which obtains
under PL when expectations are biased.
Conclusion

Based on a choice model of products liability insurance, which accom-
modates moral hazard, and alternative assumptions about risk aversion
and the quality of product-safety information, several liability rules
are compared. It is shown that regardless of risk aversion, if consumers
hold unbiased information about product safety, Producer Liability implies
lower consumer welfare than Consumer Liability. When consumer information
is biased, the effect of Producer Liability on consumer welfare is ambi-
guous and depends on the importance of moral hazard relative to information
bias. It is further shown that regardless of risk aversion or the quality
of product-safety information, allowing the defense of Contributory Negli-
gence raises consumer welfare in Producer Liability jurisdictions. Thus
is articulated an economic rationale for application of the Contributory
Negligence rule in contractual relations which heretofore has not been

adduced. Contributory Negligence is a type of contingent liability clause
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that lowers the cost of moral hazard.

In a more positive vein, based on the method of defining consumer
welfare as the sum of full-price components expressed in monetary equiva-
lents, the prediction is derived that Contributory Negligence lowers the
sale price of commodities in Producer Liability jurisdictions. A similar
comparison of prices between Consumer Liability and Producer Liability
jurisdictions is impossible because the insurance component of full price
is only implicit under Consumer Liability. However, since full price

co-determines quantity demanded, it is implied, ceteris paribus, that

less is purchased in jurisdictions applying Producer Liability without
Contributory Negligence than in jurisdictions applying Producer Liability
with Contributory Negligence, and less is purchased in the latter thanl

in jurisdictions applying Consumer Liability.
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X X T-os, requiring that X < X° always constrains the consumer from
chocsinz the best combination of care and safetv. Because the solution

te (10a') is the limit point to the set of solutions to the problem, mini-
—ize (1CQa) subject to X < X'' for all X'' < X, it is reasonable to call
tre solution to (10a') the solution to (1Qa).

2C. Equation (12a) defines the q solving (10a) regardless of the size

of ¢ since it can be shown that in (10a') [(10a)_ the constraint is binding
for all c. But (12b) is correct only for c small relative to L, given

¢; or for given ¢ and L, (12b) is appropriate for ''high' coverage. The

reason for this is that ¢ and ¢ affect the marginal gain to care in op-

posite directions. Thus, reduced coverage may raise the marginal gain

e

RS

to care so much that, given c, the appropriate level of care is greater
than X*. Then, the constraint in (10b) ceases to bind so that (10b) is

no longer solved by simply replacing X by X* and optimizing over q. The
range of 2 over which (12b) is appropriate is larger, the smaller c is.
Since the important comparison is between PL with CN and PL without CN,
cases in which @ = 1, it is likely that c is sufficiently small relative

to L to make (12b) the correct marginal condition.

21. It is not strictly correct because the full prices, Sf and Pf', differ
not only because Sf alone includes the expected litigation cost and Pf'
alone entails shirking. More exactly, whenever ¢ > O, a choice of 3 >

q* alters the other terms in the expression for the expected full price
. A f £, . . :
so that a comparison between P and P is necessary, not just a comparison
between shirking cost and litigation cost.
22. See Posner, supra note 11.
23. Zeckhauser, supra note 7.

24. Berhold calls this quantity the risk aversion increment, I (see

M. Berhold, A theory of Linear Profit Sharing Incentives, 85 Quart. J.

31



25. havell, supra note 8.

26, Courts will allow parties to contract around the law in cases only
where it is clear that both parties have equal bargaining power and negoti-
ate freely. For example, producers cannot present disclaimers to limit
liability in a standard printed contract in products liability law, and
in some cases consumers are not allowed 'assumption of risk' even when
explicitly agreed to.

27. This assumes that the consumer cannot buy actuarially fair insurance
against litigation losses. 1If PL entailed full insurance against this
contingency as well, whenever X > X*, the maximand would be U{y - P(q)

- wXX - "1 -2 (q,X*). (L -~ c)} and the marginal condition defining the
optimal (X*,q) would be identical to (12b) in Section I. Thus, the dif-
ferent assumptions about the insurability of litigation losses only matter
when the consumer is risk averse.

28. See H. Leland, Minimum Quality Standards in Markets with Asymmetric
Information, Conference on Occupational Licensure and Regulation, AEI
(1979) and Quacks, Lemons and Licensing: A Theoryv of Minimum Quality
Standards, 87 J. Pol. Econ. 1328 (1979); Spence, supra note 9.

29. See Leland (1979a), lElﬂ'

30. See Epple and Raviv, supra note 10 and Spence, supra note 9.

31. See Pauly, (1974) supra note 7 and Shavell, supra note 8.

32. See Spence, supra note 9.

33. The latter is easily proven by forming the derivative with respect
to a of the perceived full price evaluated at a = O, assuming that B =

O and that X and q are chosen optimally according to (185. The result

is - 8(q*,X*) L, which indicates that the perceived full price (less the



33

bias: is recuced by raising 2, and since the actual and perceived full
price egual Pf*“ for + = 0 and = = C, the perceived full price must be
Lelow Pf** for : = ¢ and i+ > C.

3-. The latter seems reasonable in many instances on its face; but the
fund of past consumers' experiences is a valuable source of information,
as weil. The biased-expectations hypothesis implicitly assumes it is
prohibitively costlyv to convey the message of such experience.

35, 1f litigation losses were also insured at actuarially fair rates,
(19b) would reduce to P(q) - WX - 1 -8 (q,X*), (L -« ¢c), and the role
of bias would be completely eliminated through full coverage.

36. See note 19, supra.

37. See note 20, supra.
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38. This ambiguity would vanish if litigation insurance were bought at

actuarially fair rates.






