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Products Liability When ConsumersVary in Ther Susceptibility to Harm
and May Misperceive Risk

1. Introduction

A large literature has developed to explore theuaiaspects of accidents involving
consumer products when the victim is also the msel The main difference between these
product-related accidents and accidents in whiehrjurer and victim are “strangers” is that the
amount consumers are willing to pay for a riskydaret will reflect the amount of harm they
expect to incur in the event of an accident. Exigectation will depend on two factors: the
applicable liability rule for assigning accidentiaizges, and the accuracy of consumers’
perception of the risk of an accident. Two resaitswell-known in this context. First, when
consumers correctly perceive the risk of a prodealzted accident, the outcome will be efficient
regardless of the liability rule. This is essdhtia consequence of the Coase Theorem (Coase,
1960), given that any assignment of liability impddy the law will be perfectly reflected by an
appropriate shift in the demand curve for the pobdi\s a result, firms will choose optimal
product safety, and consumers will purchase theiefit amount of the product. Second, when
consumers misperceive risk, only strict liabilisyafficient because firms (which are assumed to
perceive risks accurately) will set a price thatectly conveys product risk to consumers, so
they will purchase the correct amount, and firnegause they bear the full damages from any
accidents, will invest in efficient safety.

The current paper extends this literature by @®rgig situations where consumers have
private information, prior to purchase, about tltifering susceptibilities to product-related

harm. This is descriptive of many types of pothtiharmful products, such as when

! See, for example, Oi (1973), Hamada (1976), Sp&t#7), Shavell (1980), Landes and Posner (198&)ghety
and Reinganum (1997), and Spier (2011). For rezamveys, see Polinsky and Shavell (2010) (nonrieal), and
Daughety and Reinganum (forthcoming) (technical).
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consumers may have allergies to certain foods, wiheynmay suffer side effects from certain
drugs, or even when they differ in their physidailiges to use certain inherently dangerous
products (like chain saws). In all of these casas, efficient for consumers to self-select ieith
purchases decisions, with those who are espegailye to harm refraining from purchase. A
crucial factor in achieving this outcome, howevethat consumers must expect to bear their
own harm, given that producers cannot identify comsr types prior to purchase. Thus, even
with accurate consumer perceptions, the variolditiarules are no longer equally efficient.
(In particular, strict liability no longer leads édficient purchase decisions.) When consumers
also misperceive risk, the problem becomes moreptoated because, while efficient self-
selection requires consumers to bear their own hacourate signaling of risk requires that
firms bear full liability. A trade-off thereforengerges between imposing liability on firms
versus consumers. The purpose of this paperdsdracterize the choice among the various
liability rules (no liability, strict liability, ad negligence) in the presence of this trade-off.

The general results can be summarized as folldisen all consumers suffer the same
harm and perceive risk accurately, all of the ligbrules are efficient, but when consumers
misperceive risk, only strict liability remains iefent. When consumers suffer varying harm and
perceive risk accurately, negligence and no ligbdre efficient, but strict liability is not.
However, when consumers misperceive risk, nonbefiability rules is efficient. In this case,
the preferred rule depends on the degree of migptons: specifically, when consumers
perceive risk fairly accurately, negligence is ogi, but when they perceive risk very
inaccurately, strict liability is optimal.

The remainder of the paper is organized as follo®sction 2 lays out the model, and

Section 3 examines the benchmark case where alioogrs suffer the same harm. Section 4



then turns to the case where harm varies acrossiowers and derives the main results. Finally,

Section 5 summarizes the conclusions.

2. TheMode

Consider a product the consumption of which cretite risk of harm to the consunfer.
Let z(x) be the probability of an accident per unit of auttpvherex is the manufacturer’s
spending on safety (or care) per unit, ahdD, z’>0. Risk is therefore decreasing at a
decreasing rate in care. To account for the poisgibf misperceptions, letz(x) be the
consumer’s perceived risk, whelrés an index of the degree of misperceptions. w¢ed on the
case where consumers have identical mispercemhpossibly underestimate risk,ietl.
We assume, however, that firms correctly perceasle r

Additional notation is as follows:

h = harm suffered by the victim in the event of anident;

a = gross value of the product to the consumer, (he. value of a safe product);

¢ = constant marginal (=average) cost of productather than safety features) per unit
of the product;

P = price of the product.
The true expected value of a unit of the produthéseforea—z(x)h, while the total production
cost per unit i€+x. Consumers purchase at most one unit of the ptpdaod vary in their gross
valuation,a, which we assume is distributed uniformly orz]Qwith distribution functionG(a)

and density functiog(a), whereg’=0.

2 Hay and Spier (2005) consider a model of prodacicents in which the victim is a third party rattiean the
consumer.
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As a benchmark, we will consider the case whdreosisumers suffer the same hahn
which is common knowledge. Then we will turn to t@se wheré varies across consumers. In
that setting, we will assume that consumers kneir thwnh prior to purchase, but that
manufacturers only know the distribution functiéfn) and its associated densifi), both of
which are defined on [B]. For simplicity, we will assume thatandh are independently
distributed, and thdt is large enough relative toin the single-harm case, andiadn the
varying-harm case, so that at least some consuindri desirable to purchase the prodict.

We consider the case of a perfectly competitiveketato avoid complications arising
from market powef. Thus, following Hay and Spier (2005), we will asge that firms compete
by choosing pricel?, and product safety, to maximize consumer surplus (as perceived by
consumers) subject to a non-negative profit comgtrdn this setting, we consider three rules:
no liability, strict liability, and negligence. Wassume that the applicable rule is known by all
parties, and that firms have sufficient resourogsaly damages in the event that they face
liability. Thus, we ignore judgment-proof problemBinally, we assume that consumers can

observe the level of product safetyat the time of purchase.

3. Consumer s Suffer the Same Harm
3.1. Social Optimum

We first derive the socially optimal level of prad safety, denotext, and the socially
optimal amount of consumption. Givgnit is efficient for a consumer to purchase thedoict if

and only if

% In the varyingh case, we will more specifically assume (withosslof generality) that when consumers correctly
perceive risk (i.e., wheh=1), at least some consumers at all levels @ésire to purchase the product.

* For models of products liability that incorporatarket power, see Epple and Raviv (1978), Polimsiy

Rogerson (1983), and Marino (1988).

® See Shavell (1986) and Beard (1990).



a—-n(xX)h>c +x,
or if and only if

a>c + x +z(x)h= a*(x). (1)
Given efficient purchase as defined by (1), theadlycoptimal level of safety maximizes the net

benefit for those consumers who are in the markéis involves maximizing

W(x) = fixw(x)h(a —c—x—n(x)h)g(a)da. (2)
The resulting first order condition is

1+7'(x)h =0, (3)
which defines<*. Substitutinge* into (1) defines optimal consumption.

3.1.0utcome Under Various Liability Rules

This section derives the equilibrium outcome uretash of the three liability rules,
taking account of the possibility of consumer mrspgtions.

No liability. Under a rule of no liabilityqaveat emptqr consumers will bear their own
harm, so giver? andx they will purchase the product if and only if

a>P + iz(x)h. (4)
Firms choosex andP to maximize the resulting expected consumer sui@siperceived by

consumers), which is given by

Su @A) = [y meon(@ = P = AR g(a)da, (5)
subject to a non-negative profit constraint. Raré®mpetition ensures that in equilibrium this
constraint will bind, i.e.P=c+x. Substituting this expression fBrinto (5) and maximizing the

resulting expression with respectdtherefore yields the first order condition

1 +27()h = 0. (6)



Let (1) denote the solution to (6). Note ttig#l)depends on the degree of misperceptions but
not on the distribution of consumer types. Differating (6) shows thatx(1)/dA > 0, which,
given (3), implies that (1) <x* asi<l. Thus, firms will underinvest in safety when somers
underestimate risk, and in the limit, whiet0, they will sex=0. As for consumption, note that in
equilibrium,P=c+X(4) by the zero profit constraint. Substituting timto (4), and noting that
£(2) + An(2(D))h <x*+z(x*)h for 1<1° implies that consumers overconsume the product
relative to (1) wheri<l. The conclusion is that if consumers correpdyceive risk, the
outcome under no liability is efficient, but if fhenderestimate risk, they will overconsume the
product and producers will underinvest in safety.

Strict liability. Under strict liability, the consumption conditiasimplya>P, and the

expression for consumer surplus is

Ss1(x) = J (a — P)g(a)da. ()
Note, therefore, that in contrast to the situatiader no liability, consumer perceptions do not
affect their purchase decisions under strict lighiZero profit in this case requires
P=c+x+z(x)h. Using this expression to substitute Foin (5), and maximizing with respect xp
yields (3). Thus, firms choose the efficient legéproduct safety. The resulting price is
P=c+x*+ z(x*)h, which also yields the efficient consumption dexis Thus, regardless of
consumer perceptions, strict liability yields thBogent outcome. That isSs (X*)=W(x*).

NegligenceFinally, consider a negligence rule, which allows§ to avoid liability by
meeting the due standard of safety. When consupeecgive risk accurately, the obvious
choice for the due standardx the level of safety that solves (3). Wherl, however, that

standard will not be efficient. Rather, the e#itix maximizes

® The inequality follows from the fact thaf1) + An(&(/l))h is increasing iri by the Envelope Theorem, and
2(1)=x*.



a

Wy(x, 1) = fc+x+/m(x)h(a —c—x—n(x)h)g(a)da, (8)
which is welfare based on the true risk but the@atonsumption decisions by consumers, given
their perceptions. Let*(1) denote the level of safety that maximizes (8), nel&(1)=x* given
thatW,(x,1) =W(x). The uniformity ofg(a) further allows us to prove thai*(1)/dA < 0 for
4<1,” which implies that when consumers underestimate dptimal safety should be raised
abovex*. Intuitively, because consumers will tend to @emisume the product in this case,
firms should respond by making it safer. To mdiesliest possible case for negligence, we will
adoptx*(1) as the due standafdThe rationale for this choice is that often firthat are aware
of product risks will also be aware that thosegiake not known (i.e., are underestimated) by
consumers. By basing the due standard on the @e§raisperception, courts would essentially
be holding firms responsible for reasonable carergtheir knowledge of risk perceptions.
Such a standard would effectively prevent produfrers profiting from their superior
knowledge of the risk. (Below, we comment on thelications of adopting* as the due
standard instead.)

Note that negligence is just a combination ofiability and strict liability, separated by
the due standard. Thus, given the due standatt{Of firms will choose the level of safety to
maximize

a

fP+,1n(x)h(a — P — An(x)h)g(a)da, whereP =c +x, Xx>x*(1)
SvedXA) = ) ©)
f;(a — P)g(a)da, whereP =c + x + z(x)h, x < X*f),

" Specifically,6W./oxoA=z(x)h(1-1)g ()7’ (x)<0. Note that iy were not uniform, there would begaterm in this
expression, which would make the sign of the oVergiression ambiguous because it would dependestiape
of the density function.

8 The current model differs in this respect fromifsiy and Rogerson (1983), who set the due staratard
regardless of consumer perceptions.



where the top line coincides with (5) and the hottme coincides with (7). Observe first that
whenl=1, both lines are maximized»t, which is also the due standard, and so firms will
always comply with the standard. Thus, when corgsarmerceive risk accurately, the
negligence rule yields the efficient outcome.

Wheni<l, however, firms may or may not find it optimaldomply with the due
standard. The situation can be seen graphicalfygare 1, where the top and bottom lines in (9)
are graphed &S (x,A) andSs (x), respectively. Note th&.(x,1) is drawn as everywhere above

Su(x). This is true because, although the two exprassioincide when=1, from (5)

% = —fim(x)hn(x)hg(a)da <0, (10)
whereasss (X) is independent of. Thus, wheri<1, Sy (X)>Ssi(x,1) for all x. Realized welfare,

W,(x,4), is also graphed, where from (8)

PACD) — (x)2htg (Y1~ 1) > 0. an

Thus, wheni<1, W;(x,1) is everywhere belows (x) given thatSs; (x)=W,(x,1).

For the case shown in Figure 1, expected consuanglus is higher at point A, which is
(perceived) consumer surplus when firms comply withdue standard, than it is at point B,
which is consumer surplus when firms violate the giandard and are held liable. For
sufficiently close to one, this must be true. Hoere asl falls further below one, there are
offsetting effects on the compliance decision. dbe hand, the due standard increases given
dx*(1)/0A < 0, which will make compliance less desirable becgset A shifts rightward.
On the other handy.(x,2) shifts upward given (10), which will make compicz more
desirable because point A shifts up. Becauseeseloffsetting effects, it is possible that for
some values of<1, firms will find it optimal not to comply witlx*(1). When that is the case,

the outcome is identical to that under strict ligpi In what follows, however, we focus on



cases where firms find it optimal to meet the daedard, for otherwise, the negligence rule
would have no effect.

[Figure 1 here]
Proposition 1. Assume that when consumers underestimate 4%sK (the due standard under
negligence is set at(1), and firms find it optimal to comply. Then, striiability is preferred to

negligence, and negligence is preferred to nolitgb

If, following Polinsky and Rogerson (1983), we hs&d the due standardxtinstead of
x*(4), it should be clear from Figure 1 that firms woaldiays comply with the standard because
it would be independent af (In particular, point A would be directly abopeint B.)
However, the efficiency of the outcome under neglge would correspondingly decline/azll
further below one (assuming compliance) becausedbdibrium level of safety would deviate
further from the (second-best) efficient lewei(1).

We conclude this section by summarizing the redolit the singldr model:

Proposition 2: (a) When all consumers suffer the same damages fromec@dent and correctly
perceive riskA=1), all three liability rules—no liability, stridtability, and negligence—yield

the efficient outcome. (b) When consumers undenasé risk £<1), strict liability continues to
be efficient, but negligence and no liability ag.n However, negligence with due care set at

x*(4) is more efficient than no liability.

The conclusion that only strict liability is effemt when consumers misperceive risk was

previously shown by Spence (1977), Shavell (19B6)insky and Rogerson (1983), and Landes

° All proofs are contained in the Appendix.



and Posner (1985). Shavell (1980) also demondtthtt, although both rules are inefficient,
negligence is preferred to no liability in that egehere he also allows the due care level to be
set at its second-best level). The next sectidanebs this analysis to the case where consumers

knowingly vary in their susceptibility to harm, vehi has not been previously studied.

4. ConsumersVary in Their Susceptibility to Harm

As discussed above, the case where consumersnvHrgir susceptibility to harm raises
the question of self-selection by consumers reggrdiho should and should not consume the
product based not only on their valuation of thedoict but also on their individual (and
privately known) harm from a product-related acoidelTo capture this, we now assume that
consumers know their owmprior to purchase, but firms only know the disatibn, F(h).
4.1. Social Optimum

For any choice of, optimal consumption of the good is determinedHhgyinequality

a>c +x +z(x)h= a*(x,h), (12)
which is identical to (1) except thiais now consumer-specific. Thus, (12) definesgorein
(a,h) space, as shown in Figure 2. It is thereforeiefit for consumers with highand/or lowh
to consume the product.

[Figure 2 here]

Because firms cannot observe and condition prasafety on individual consumer harm
levels, they must choose a single safety levelusThocially optimal care will involve a choice
of x that reflects the average harm of those consuawtusilly in the market. Specifically, given

(12),x* will maximize welfare:

W(x) = foﬁ fix+n(x)h(a —c—x—n(x)h)g(a)f(h)dadh, (13)
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which yields the first order condition

[ 2 s rmon @+ T Mg (@)f (W) dadh = 0. (14)

We now re-examine the outcome under the variobditiarules when consumers vary in their
susceptibility to harm.
4.2. Outcome Under the Various Liability Rules

No liability. Under no liability, the consumption region isidetl by (4), but again this
now represents a region ia,f) space bounded by the lod@&, h, 1) = P + An(x)h. Thus, the
lower is4, the flatter is the boundary of the consumptiagiae (i.e., the more it tilts toward

high-h consumers). The level of consumer surplus as petéy consumers is given by

S G D) = [ s on(@ = P = 2nGOR) g(a)f (W) dadh, (15)
which firms maximize subject t8=c+x. As in the singlds case, (15) coincides with social
welfare in (16) wher=1, but deviates wheix1.

Substituting foP in (15) and maximizing with respectxgields the first-order

condition

T S8 s amon (L + AT OB g(@)f (W) dadh = 0, (16)

which is the analog to (6). L&(1) denote the solution to (16). Comparison of (16) éL4)
shows that whei=1 the outcome under no liability is efficient, iteni<1, it is not. Totally
differentiating (16) shows thatc/0A>0, implying that, as in the singleease, firms invest less in
product safety as consumers’ increasingly undenesé risk; that isf(1) <x* asi<1.°

Strict liability. Now consider strict liability. As above, thensnmer’s consumption

condition isa>P, which is independent ¢&f Thus, in contrast to the case under no liahility

Tom " 18 v tmcon ™ CORg (O (W)dh + [+ A’ @) g()f (R)dh > 0, which, given
< 0 (by the second order condition), implies t%%b 0.

10 gpecifically, P _

aZSNL
ox?
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consumers will not base their consumption decismntheir individual susceptibilities to harm
or on their perceptions of risk. This is true hessaconsumers expect to be fully compensated
for any damages they incur and so base their psecttacisions solely on a comparison of their
gross valuation and the price. As for producérsy ftannot observe individualk so they have
to charge the same price for all consumers. Assalt, no self-selection by consumer types will
occur, implying that expected damages among consuwit be E(h), the average harm in the
population as a whole. Thus, in contrast to thglsih case, the efficient outcome will not be
attainable under strict liability, even though comer perceptions do not matter.

Firms will specifically choosg to maximize

Ss.(0) = [ [*(a = P)g(@)f (W) dadh, (17)
subject toP=c+x+z(X)E(h) The resulting first order condition, which defmthe level of safety
under strict liability, is given by

1 +a'(x)E(h)=0. (18)

Let xs. denote the resulting level of safety.

Lemma: Given uniformity ofg(-), xs;, >X*, or safety under strict liability is higher thdret

efficient level as defined by (14).

Intuitively, because self-selection by consumerselal on their susceptibility to harm
does not occur under strict liability, some highensumers who would refrain from
consumption of the good in the efficient outcome\ailling to enter the market knowing that

they will be fully compensated for their lossess #result, the average harm in the market is
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higher under strict liability as compared to thitcegnt outcome, and so firms invest more in
safety.

Negligence As above, negligence is a combination of sarad no liability. In keeping
with the singlekh case above, we set the due care standarid/af the level of safety that

maximizes welfare given the actual perceptionsoofsamers. Specificallyx*(1) maximizes

Wi ) = [ 2 meon(@ = € = X = T g(@)f (hdadh. (19)

Given this due standard, firms choos® maximize

foﬁ fim(x)h(a — P — An(x)h)g(a)f(h)dadh, whereP =c¢ + X, x> X*(1)
SNeg(Xﬂ) = . (20)
[7 [(a — P)g(a)f(h)dadh, whereP = c + x + z(x)E(h), X < X0,

where the top line correspondsS@ (x,4) and is maximized &t(A1), while the bottom line
corresponds t8s(x) and is maximized afg; .

Consider first the situation wheér1l. In that case, the top line coincides with slocia
welfare (i.e. Sy (x,1)=W(X), and the due standard is the efficient level of catre As for the
bottom line, it is possible to show tHay (X)<W(x) for all x. Further, we saw above tha{>x*.

It follows that whem = 1, firms will always find it optimal to meet the duasdard. This is

true because the top line is maximized*atwhile the bottom line is everywhere below the top

line and is increasing at. The result is shown graphically in Figure 3.u$has in the singlb-

case, a negligence rule achieves the efficientoma¢cwhen consumers perceive risks accurately.
[Figure 3 here]

Now suppose thdkl. Again, the top line in (20) is maximizedxq#t), while
comparison of (15) and (19) shows tBat(x.4)>W,(x4) for all x wheni<1. Also, since the due

standardx*(4), is now larger thar* (givenox*(1)/0A<0), it follows thatx*(2)2xsL. If x*(1) is

13



either less than, or not too much abowg, then firms will find it optimal to comply with ghdue
standard because that involves lower costs thamddsmipossible under strict liability.
However, ifx*(1) is substantially above;,, firms may find it profitable to violate the due
standard because it is too stringent. As in thglsih case above, however, we will focus only

on situations where firms choose to meet the dusdstrd. In that case, we have

Proposition 3: Assume that firms find it optimal to comply withet due standard under
negligence. Then (a) wheérl, no liability and negligence are efficient, istrict liability is not;

(b) wheni<1, none of the rules is efficient, but negligerseniore efficient than no liability.

It remains to compare negligence and strict ligbiheni<1.

Proposition 4: Assume that firms find it optimal to comply withet due standard under

negligence. Then there exists a critical valug, afenotedi* € (0,1), such that negligence is

preferred to strict liability whea>1*, and strict liability is preferred to negligencaemi<i*.
[Figure 4 here]

The intuition for this result centers on the tradiebetween efficient self-selection by
consumers according to their susceptibility to hamone hand, which requires them to face
their own damages, and consumer misperceptionseoather, which potentially distort their
consumption decisions. When perceptions are velgtaccurate—1), negligence is the
preferred rule because, given compliance by firntk the due standard, consumers bear their
own harm and so self-select in their consumptianisilens. Indeed, wheix1, negligence

achieves the efficient outcome whereas strictliigdoes not. However, when perceptions are

14



very inaccurated(—0), strict liability is preferred because, althoughself-selection occurs,

consumers at least receive an accurate signabdfipt risk through the price.

5. Summary of Results

The overall results of this and the precedingisecre summarized in Table 1, which
defines four cases, depending on whether consuscetsately perceive the risk of an accident,
and whether they vary in the resulting harm. Agvain when consumers perceive risk
accurately and all suffer the same harm (the ulgbebox), all three liability rules—no liability,
strict liability, and negligence—achieve the e#ict outcome. When consumers misperceive
risk but suffer the same harm (the upper right pbor)y strict liability remains efficient, but an
appropriately structured negligence rule is pref@to no liability.

[Table 1 here]

When consumers vary in their susceptibility &aorh and perceptions are accurate (lower
left box), only no liability and negligence areieignt. Strict liability is not efficient in thisase
because it does not promote self-selection by coessibased on their individual-specific harm
levels. Finally, when consumer misperceptionsaalided (lower right box), none of the rules is
efficient, with the optimal rule (as between sthability and negligence) depending on the
degree of misperception. Specifically, when mispptions are not too severe, negligence is
preferred over strict liability because it promogesne amount of consumer self-selection, even
though there is overconsumption as a result of wimies underestimation of risk. In contrast,
when misperceptions are severe, strict liabilitgrisferred; although no self-selection occurs, the

price of the product at least sends an accuratalsgj the average risk.

M A similar result is derived by Miceli, Rabon, aBdgerson (forthcoming) in terms of the comparisetwben
regulation and liability for controlling producsKs.
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Based on these conclusions, the historical trernmaducts liability law toward strict
liability over the past century is consistent wafificiency for those products where consumer
harm is the same across consumers, either in antexbected terms. When consumers
knowingly differ in their susceptibility to harmotvever, strict liability is only optimal if
consumer misperceptions are severe, for in tha&t, ¢ais more important to prevent excessive
consumption across all consumers than to indudangdsy individual consumer types. Whether
or not this is true, of course, will vary from praxd to product. However, as products have
become increasingly complex, it seems plausibBuppose that consumers are becoming less

and less able to accurately assess the risk, dirggésat the trend, at least, favors strict liapil
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Appendix
Proof of Proposition 1As shown above, strict liability is efficient regéess of consumer

perceptions, and yields welfare of
W) = [0 s nenl@— € = 2" = 7(x)h)g(@)da. (A1)

As to the comparison between no liability and rggiice, both are inefficient whés1, and

yield welfare, respectively, of

WaGLD = [, e ean(zayn(@ = € = A = m(2(D) ) g(a)da (A2)

WA D) = [1y ey iance- (@ = € = ') = (" )W) g(@)da. (A3)
Given the uniformity ofj(a), we know thatt(1) < x* < x*(4) for A<1, where, recall*(1)
maximizesW,(x ) for all i<1. It follows immediately that for<1, W (x*) > W;(x*(1), 1) >
W, (x(4),4). This ranking is shown in Figure 1, where poirisBealized welfare under strict
liability, point C is realized welfare under negigce (given compliance), and point D is realized

welfare under no liabilitym

Proof of lemmabDefine the function

= 4
S(x, V) = fO f::_x_'_n_(x)(yh_'_(1_y)E(h))(a —C—X— n(x)h)g(a)f(h)dadh (A4)
for somey€[0,1], whereS(xP)=Ss\(x) andS(x1)=W(x). Taking the derivative of this function
with respect tox and setting it equal to zero yields

h ra

h !
SX - fO fc+x+7‘r(x)(yh+(1—y)E(h))(1 + [ (x)h)g(a)f(h‘)dadh

+foﬁ(1 —rn)(h=EM)g()(L+ ') (yh+ (1 = IEM)f(W)dh=0.  (A5)
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Let X(y) denote the solution to (A2). Note that (A2) reelsito (14) when=1, and to (18) when
y=0, implying that¥(0) = xg;, andx(1) =x*. Finally, differentiating (A5) with respect {0

(and recalling thag’=0) yields

Sey = [112(1 = PO @) g () (h — E(R)?f(h)dh < 0 (A6)

given thatr'< 0. It follows thatox(y)/dy<0, which implies thak(0) > ¥(1), or Xs;>x*. m

Proof of Proposition 3Part (a) was demonstrated above for the thres.rdlbe comparison of
no liability and negligence whe 1 involves evaluating (19) &t(4) for no liability and at
x*(4) for negligence (assuming compliance). The flaatxt*(1) maximizes (19) by definition,

however, implies that welfare is higher under rgagiice. m

Proof of Proposition 4First, we know that whei=1, negligence is preferred to strict liability
because negligence is efficient and strict liapiktnot. We also know that welfare under strict
liability, given by (17) evaluatexks, or Ssi(xs1))=W (%), is independent of. Thus, all we need
to show is that, given compliance with the due déad, negligence is less efficient than strict
liability whenA=0, and that (19) evaluatedx&() is increasing iri. Together, these facts
would establish thatV;(x*(1),4) crossesssi(xs)) from below at a single value sthat is strictly
between zero and one.

To show thatV,(x*(1),A) is increasing ird, note that, since*(1) maximizes (19), we can
use the Envelope Theorem to derive

W (x*(D,A) _

a2 = foﬁn(x*(i))zhz(l —Dg@)f(h)dh > 0. (A7)

To show that negligence is less efficient tharcstiability at1=0, we first define the function
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a

WD = 3 [ sy ean(znysen (@ — € — FA) = mE D)W g(@f (dadh,  (A8)
where% (1) is the level of safety that maximiz#s. Now observe that wheix0, W (0) =
W, (x*(0),0); that is, (A8) coincides with optimized welfaredem negligence (given
compliance). Also, wheir1, W (1) = Sg; (xs;); that is, (A8) coincides with the maximized
value of consumer surplus under strict liabilityh{eh also corresponds to social welfare since
misperceptions do not matter). To demonstrateldisisclaim, note that from (17), the

maximized value of consumer surplus under straddility is

Ss10ts) = Iy oo ey (@ = € — X1 = T(s)E(R) g (@)f (W dadh

a

h
= L L enrenpao(@ — € = X5y — T(xs ) g(@)f (W dadh,

where the second line follows by the rules of inign. Finally, again invoking the Envelope

Theorem, we have

oW (1) N2 h
=2 = n(®E(C) fy (h = AER)f (h)dh

=n(®)?E(M?g(H(1 -2 > 0. (A9)
Figure 4 shows the resulting relationships améf*(1),4), realized welfare under negligence;
Ssu(xs1), realized welfare under strict liabilityf (1), the function defined in (A8); and/(x*),
welfare at the efficient outcome. The criticaluei* is defined by the equation

W, (x*(4),4)=Ss1(XsL), which, by the graph, occurs at a point stribiween zero and ona.

19



References
Beard, T., Bankruptcy and Care Choice, 21 Randn#wf Economics 626-634 (1990).
Coase, R., The Problem of Social Cost, 3 Journahaf and Economics 1-44 (1960).

Daughety, A. & J. Reinganum, Economic Analysis addRicts Liability: Theory, in J. Arlen,
ed., Research Handbook on the Economics of TodwaEl Elgar (forthcoming).

, Product Safety: Liability, R&D and Sifing, 85 American Economic Review
1187-1206 (1995).

Epple, D. and A. Raviv, Product Safety: Liabilityles, Market Structure, and Imperfect
Information, 68 American Economic Review 80-95 (@p7

Hamada, K. Liability Rules and Income DistributionProducts Liability, 66 American
Economic Review 228-234 (1976).

Hay, B. and K. Spier, Manufacturer Liability for Has Caused by Consumers to Others, 95
American Economic Review 1700-1711 (2005).

Landes, W. and R. Posner, 1985. A Positive Econdinéory of Products Liability, 14 Journal
of Legal Studies 535-567 (1985).

Marino, A., Monopoly Liability and Regulation, 54&hern Economic Journal 913-927 (1988).
Miceli, T., R. Rabon, and K. Segerson, Liabilitystes Regulation for Controlling Product-
Related Risks, in T. Miceli and M. Baker, eds., &&sh Handbook on Economic Models

of Law, Edward Elgar (forthcoming).

Oi, W., The Economics of Product Safety, 4 Bellrdaliof Economics and Management
Science 3-28 (1973).

Polinsky, A. M. and W. Rogerson, Products LiabjliBonsumer Misperceptions, and Market
Power, 14 Rand Journal of Economics 581-589 (1983).

Polinsky, A. M. and S. Shavell, The Uneasy Casd’foduct Liability, 123 Harvard Law
Review 1437-1492 (2010).

Shavell, S., The Judgment Proof Problem, 6 Inteynat Review of Law and Economics 45-58
(1986).

, Strict Liability versus Negligence, @@l of Legal Studies 463-516 (1980).

20



Spence, A. M., Consumer Misperceptions, Produdtifegiand Producer Liability, 44 Review of
Economic Studies 561-572 (1977).

Spier, K., Product Safety, Buy-Backs, and the Fxadé Duty to Warn, 27 Journal of Law,
Economics and Organization 515-529 (2011).

21



S\IL(X j’)’ <1
Ssu(X)=W;(x,1)

W,(x2), A<1

2D X)) X

Figure 1. Optimal care choice of firms under negligence witthue standard of (1) for the case
wherel<1 and firms choose to comply.
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Efficient
consumption region

™~ a*(x,h)

C+X

Figure 2. Efficient consumption region when consumers vargatha andh.
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Su(X,1)=W(x)
Ssu(X)

X* XL X

Figure 3. Compliance with the negligence standard wkeh.
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|
W(x*) i
I

Su(*s)=W(%1)

W(x*(0),0)3 (0)

Strict liability optimal Negligence optimal

Figure 4. Threshold for choosing between strict liability amehligence when consumers
vary inh.
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Commonh

Consumer
Harm:

Varyingh

Consumer
Accurate/E1)

perceptions:
Inaccurate {9<1)

No liability, strict
liability, and negligence
all efficient

Only strict liability

> efficient;

Negligence preferred to
no liability

No liability and
negligence efficient;
strict liability not
efficient

Negligence optimal whe
A>2*,

Strict liability optimal
wheni<A*

-

Table 1. Summary of results.
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