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ABSTRACT 

Product Relia bility, Warrantie s  and P rodu c e r  

Liability , a n d  Adve rtis ing 


Dav i d  S cheffma n 
Un ive r s  i ty of We s te rn Onta rio 

and 
Fed e r a  l Trade Commi s  sion 

a nd 


E lie Appe lbaum 

Unive r sity o f  We ster n Onta r io 


Thi s pa pe r pre s ent s stati c and dynamic mod e l s  whi c h  deve l o p  

the implica t i o n s  o f  t h e  a s sumption tha t  con sumer s  a r e  l ikely to 

have impe rfect i nformation about product r e l iabi lity , and in 

particul ar, that con sumer p e r c eption s o f  p roduct "re l i ab i l ity" 

c a n  be influe n c ed by p roducer action s ,  parti cul ar l y  the te rms 

of the warranty o ffer e d  and by a dve rti sing about r e l iabi lity . 

I t  i s  shown that "mi s l ea ding" adve rtising about product r e l  i a ­

bility i s  a like l y  equilibrium outcome , a nd that "in f orma t i ve" 

a d ve rtis ing about product r e l i ab i l  i ty will not gene ra lly b e  an 

equi libr ium out c ome . The se r e  sults a r e  shown to b e  ind ep e nd ent 

o f  market structur e. 

Two plaus ible concept s  of e fficie ncy a r e  d i  s cu s  s e d  and the 

e f f i  ciency of the market alloc ation ( in terms of the s e  c riteria) 

i s  ana l yzed. The effi c a cy o f  various pie c emeal po l i cy reme d i e s  

is examin e d. We a r gue tha t  many of the commo n l y  used pieceme a l  

policie s may b e  in e ffe ctive becaus e the y  a r e  not i n c e nt i ve com­

patible . Fin a l ly ,  s imp l e  dynam i c  models a r e  deve loped whi ch 

addre s s  the que stion o f  the long run effic i ency o f  the unr egulated 

ma rket . The s e  mo dels suggest that a monopo ly market may be mor e  

l ike ly to atta i n  long r un e f  f i ciency than a competitive ma rket . 



I .  Introductlon 

In rece nt yea r  s ,  gove rnments at all levels ha ve been i n ­

crea s i ngly concer n e d  w i th the "qual ity" o f  con s umer g o o d s  a n d  

the protection a f  forded co nsumer s aga inst de f ici e nt quality . 

Va r i ou s pol icy i n  str ume nts ha ve been used, includ ing s etti n g  

quality stand a r d s ,  ma ndat i n g  wa r ranty p rotection a n d  t h e  pro­

1
v i s  ion of i n fo rmat ion a bout p r oduct quality. It i s  well known 

that ma rke t  impe r fect i o n s, i n f o rmational impe r fect i on s be ing 

among the mo st important i n  th i s  context, may imp a i r  the e f f i  ­

c i ency o f  con sumer good s ma rkets ,  particularly markets f o r  

co n sume r  dur able s. However, the policy implicati o n s  o f  thi s  

fact have not been fully explo r ed. In th i s  pape r we w i ll provide 

a mor e  tho rough explan ati o n  o f  how the ma rket m i g ht deal w i th 

in format ional imp e r  fect ion s and we examine the e f  f i cacy o f  

var ious pol icy in struments . 

Our po int o f  de pa rtur e w ill be the model o f  S pence ( 1  9 7 7 ), 

which wa s developed to analy z e  the allocative implication s o f  

the a s  sumpti o n  that con sume r s  may mi spe rce i ve the "reliability" 

o f  products f o r  which health, sa fety o r  durability characte r i s ­

t i c s  a r e  impo rta nt. S pe nce s hows that i n  a stati c  f ramewo r k  

the s e  m i s pe rcept i o n s  will gene rally lead to a ma rket f a  ilure 

wh ich unde r  s ome circums tance s may be d i  f f icult to remedy. 

One major wea kn e s  s o f  the Spence model, a s  p o i nted out in 

th e conclud i n g  sect i o n  of the S pence paper, is the s impl i  stic 
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modeling o f  cons umer perception s .  In this paper , we wil l  argue 

that consumer perceptions o f  product r eliability a r e  inf luenced 

no t only by p roduct r eliability (a s a s  sumed in the Spence model) , 

but also by other a ction s  o f  producer s. In particula r  , we c on­

sider the implic a tion s  o f  the a s  sumption tha t con sumer p ercep­

tio n s  a bo ut p ro duct r eliability a r e  influenced by the wa r ranty 

o r  guar a ntee o f  f er ed by producer s a nd by expenditure s  by p ro­

ducer s aimed at directly in fluencing perceptio n s  a bout p ro duct 

reliability (such a s  packaging , l abeling , a nd o ther co s metic 

design , and a dver tising) , which we will summarize unde r  the 

term "adver tising . "  

We begin by deriving the p ro perties o f  the competitiv e  

ma rket allocatio n for a sta tic model . W e  show that e xpenditure s 

on " a  dverti sing" may be con sistent with equilibrium , with 

s uch expenditure s likely to be designed to misinfo rm consume r s  . 

In a ddition , the monopo l y  a l  loc ation i s  d e  rived and i s  shown 

to have the s ame qualitative prope r tie s a s  the compe titive 

allocation . 

We turn our at tention next to the we l fare implica tio n s  o f  

the equilibria . The e f  ficienc y o f  the ma rket a l lo c a  tion i s  

e xamined , u sing both the e f  ficiency crite rion propo s e d  by 

Spence a nd a " Common Law " criterion. After demo n s t r ating that 

the static ma r ket alloc ation wil l generally be ine f  ficient 

(in either sen se) , we consider the desirability o f  various 

policy in strument s.  Among the impo rtant points revealed by 

thi s a nalysis is tha t many of the obviou s policy in s t rument s 
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are no t incen tive compatible, an d s o  the use of such i n strument s 

would be expected to create incentives to vitiate such policies. 

A review of the succe s s  o f  such policie s in the U. S. suggests 

2
that this i s  an impo rtant problem. 

F i  nally, we develop some dynamic models in which con sumer s 

learn abo ut product reliability over time , i n  o rder to ascertain 

the likelihood that the market will cor rect the market failure 

i n  the lo ng run .  We show that the mar ket may b e  mo re l i kely to 

co r rect the market failure i f  the market structure i s  a mo nopo ly 

than if it i s  competitive. 
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Assumpt ions 

Percept ion s  

II. and Notat ion 

T h e  ba s ic framework of our mod el and our notat ion w ill be 

s im ilar to t h at found in Spence [1977}. Consumer s are a s sume d  to 

h a  ve  i d e nt ical ta ste s and percept ions , and the uncerta i nty about 

the rel i ab il ity of the product i s  a s  sume d to be over only two 

stat e s: f a  ilure and no f a  ilure . Consumers have an inela st ic 
3 

d em and for one un it of the product . 

A s  i n  Spence, the  notat ion i s: 

y = ex ante incōe of consumers 

s = 	 probab il ity the  product doe s not fa i l  

c ( s) = 	 marg inal cost of t h e  product 

p = 	 equ i l  ibr ium pr ice ̅f the product 

r = 	 con sumers' percept ion of s 

m = 	 producer l i ab il ity in the e vent of fa ilure 

u(x ) = 	 con sumer's von Neumann-Morgenstern ut il ity of incom e if 

product doe sn't fa i l  

v (x )  = 	 consumer' s  ut il ity funct ion of income i f  t h e  product f a  il s  

A .  Consumer 

A s  i n  the Spence mod el i t  i s  a s  sumed that r = r ( s), i. e .  , 

consumer percept ions are i nfluenc e d  by the actual r el iab il ity of 

the product, s o  that a rj a s ) 0 .  Con s  i d er a product wh ere m 

(producer l i ab il ity) i s  d eterm ined by the m arket ( i  . e .  , cho s en by 

f irm s in r e  spons e to perce ived consumer demand s) rat her t han 

d e  term ine d by recour s e  to the legal system . Producer l iab i l i ty, 

in the 	form of gu arante e s  and warrant i e s, for most consumer 
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except respect safety 

misleading 

durables is of this ty pe. 

For such products, at least in the short run, the terms of the 

warranty (m in our simple model) presumably influence consumers' 

with to hazards, 

perception of reliability, so that ar;am > 0 .  (We will show that 

don't have good direct information on reliability,if 

. 
r 

consumers 

0, th .1s . rat1ona 11s . ) 4 s -

Finally, in a short-run situation it is al so reasonable to 

assume that consumer perceptions can be influenced by expendi-

tures by producers of the product on what we will call "advertis-

ing," which is any "information" (true or false) providing 

activity of the firm or industry. This "advertising" may take 

many forms: design and content of labeling and packaging, the 

usual booklet which explains the warranty on consumer durables, 

or more general forms of advertising expenditures. We assume 

that such advertising expenditure only influences consumers' 

perceptions of reliability, not consumers' tastes. 

We will distinguish two types of advertising expenditure: 

of $A per 

advertising, where 

lr - sl. The reader 

of the two types of 

advertising. Although for economy of notation we will write con-

sumer perceptions as r(s,m,A) or r(s,m,a), r(s,m,A) for example 

would be two different functions, depending on the sign of (r-s). 

(1) "informative" advertising, where an expenditure 

customer reduces lr - sl; and ( 2) 

an expenditure of $a per customer increases 

can probably easily furnish his own examples 
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Safety Impor tant 
Adjunct 

A. Unr egul a ted (Sho r t-Run} C o mpetitive Mar ket Equil ib r ium with 
Misl eading Adver tisin9 

III. 	 Products fo r Which Hazards A r e  No t an 
to Product Fail ur e 

Fo r pro ducts fo r which injur y to person o r  pr o per ty is not 

a n  impo r tant adjunct to product fail ur e it is r ea so na b  l e  to 

a ssume tha t v(x ) (util ity-of-inco me functio n in the ev ent of 

pr o duct fail ur e ) is the sa me as the util ity-o f-incom e functio n in 

the a b  sence of pro duct fail ur e. In this case product fail ur e 

causes a do l l  a r  l o ss o f  $ L  , r epr esenting the co sts r equir ed to 

have the pro duct r epa ir ed, pl us per haps a do l l  a r  cost of fo r egone 

l eisur e invo l v ed with r epa ir ing the pro duct. (The util ity func-

tio n can r ea so nab l y  b e  a ssumed to be inv aria nt if the amo unt of 

fo r ego ne }eisur e is sma l l ). The (no nsa fety ha z a r d  ) l o sses a r is-

ing fr om the fa il ure of most c onsumer dur ab l es can pr o bab l y  be 

mo de l ed this wa y. In the Spence paper , this type of pr o duct is 

no t giv en pr ominence, b eca use he is evidentl y pr ima r il y  co nc er ned 

with issues o f  product sa fety. 

In this sectio n we a ssume tha t v(x) = u(x - L), a nd fo r 

no ta tiona l  cl a r ity we wil l wr ite u(y - p) = u1, u(y - p - L + m} 

With a dver tising expenditur es aimed at misl eading consumers 

per ceptio ns of r el ia b i l  ity, co nsumer s' per ceptio ns can be wr itten 

r (s, m, a }  where > 0 ,  r > 0 ,  a nd 31r (s, m, a) - sl/ aa >r s m 

0 .  The repr esentativ e co nsum er 's ex pected util ity can be wr itten 

5 
(1 ) U= r (s, m, a ) u(y - p) + (1 - r (s, m, a ) )  u(y - p - L + m). 
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fully 

( 3) 

Under competitive conditions in (short run) equilibrium the 

market will "choose" (s, m, a) so as to maximize (l) subject 

to the zero ex pected profit condition, 

(2) p = c (s) + (l - s)m + a. 

The first order conditons for the maximization of (1) with 

respect to (s, m, a) subj ect to (2) can be written 

I 
c1) + (1 - r) u2 (m - c' ) = 

(c) 
I I 

- r u1 - (1 - r)u2 < 0, a > 0, 

0 

where sign ra = sign (r - s) (by tãe definition of 

misleading advertising). 

Let us first consider (3) (c). To show that misleading 

advertising may be profitable in equilibrium we will show that the 

first (and second) order conditions can hold for a > 0. There are 

two cases to consider. 

(a) Case 1: r > 0, which means that r > s.a 

If > 0, then (assuming a >  0) (3) (c) requires ul - > 0,ra u2 

(which requires L > m, so that 

I I 
and so by concavity of u (x), u - u < 0. Since (3) (b) must be

1 2 
I I 

nonpositive, if - > 0 we must have -r (l - s) u + (1 - r) s u < 0, u1 u2 1 2 

which is consistent with u� - u ; < 0 and r > s. Finally, if -ul 

u2 > 0, (3) (a) requires r' >m. Therefore, a >  0 is consistent with 

consumers are less than insured), 
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may prof-

(competitive ) pr oducer s  

r eliability. 

wa r r an ty 

9r eater 

may 

profita ble {competitive ) pr oducer s 

r eliability! 

the fir st or der conditions. (It ca n a lso be shown th a t  a > 0 is 

con sisten t with th e secon d order con dition s .  Th e r ea der ca n 

easily v er ify th a t  a > 0 is possible using th e r isk n eutr al case 

which is consider ed later in th e paper ) .  Th us it be 

itab le for to in fluen ce consumer s to 

over estim ate Th e pr ofita bility of misleading 

a dver tising un der competitive conditions is per h aps a sur pr ising 

con clusion . 

b )  Ca se 2 : r < 0, wh ich mea n s  th at r < s. a 

If r < 0, then (a ssuming a > 0) , (3 ) (c )  r equires u -u2a l 

< 0. Th e con ca v ity of u (x )  th en r equir es u2 
I 

-u
l 

' < o. S in ce 

c.. - < 0, we must h ave m > L, i .  e. , r e  im­
l. 

u2 

bur sement is th a n  actual loss! 6 (Th is o ccurs of 

cour se because r < s )  . S in ce m > O, ('3 ) (b ) ho lds with equality, 

I I 
so th a t  -r (l- s )  u + (1-r ) s > 0, which is con sisten t 1 

u2 

with - u� > 0, r < s .  F in ally, with u; - ui < 0,u1 

{3 ) (a ) r equir es c1 < m. Th er efor e a >  0 is co nsisten t with 

th e fir st o r der con dition s .  (It ca n also be shown th a t  a > 0 

is con sisten t with th e secon d or der condition s .  Th e r eader 

can ea sily ver ify th at a > 0 is possible using th e r isk neutr al 

case wh ich is con sider ed later in th e paper . )  Th us it be 

for to in fluence co n sumer s 

to under estima te Th is of cour se is a mor e 

sur pr ising conclusion th a n  th e previous on e .  

Th e r ea son for th is sur prising con clusion ca n per h aps be 

seen more clear ly by considering r isk n eutr al con sumer s .  With 
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reliability may 

(competitive) advertising may 

reliability. 

risk neutral consumers U = r u(y-p) + (l-r) u(y-p+m-L) can be 

written y - c(s) + s m + r(L-m) - L - a. Consider an equilibrium 

without advertising (a=O} in which s > r. Using (3)(b) it can 

easily be shown that an equilibrium with s > r requires u -1 


< 0, so that L - m < 0. Now differentiate U (assuming
u2 


risk neutrality) partially with respect to a, which gives au;aa = 


r ( L  - m) - 1. Since r < 0 (s > r), and L - m < 0,

a a 

au;aa may be positive for a = 0. 

Although the possibility of the profit ability of expen-

ditures which influence consumers to underestimate reliability is 

surprising, the practical importance of the result appears 

limited, since the profitability of such advertising requires an 

equilibrium with L - m < 0, which would seem to be an unusual 

occurrence. Notice however that such an occurrence would be more 

likely in markets with "cynical" consumers (r(s, m, a) < s, for 

all s > 0, m, a)! 

Therefore misleading advertising about arise 

in markets, and such be designed to 

influence consumers to either overestimate or underestimate 

B. Market E uilibrium with 

With informative advertising consumer perceptions are 

r(s, m, A), with alr-sl/aA < 0, r :t:- s, and p = c(s) + 

(1 - s) m + A. The (short-run) competitive market equilibrium 

now is described as the maximization of (1) with respect to (s, 

m, A) subject to the price equation. The first order conditions 

9 




rA adver t i si n g 

pr ofi t ab le. 

ȘA < 

pr ofi t able. 

0 (r > s), i n  format i ve adver t i si n  g i s  n ever 

are the same as 

(3 ), excep t (3 )c) n ow b ecomes 

u�) - r ui - (1 - r ) u ; <o , A > 0 , 

wh ere si gn r = si gn (s - r )  (by t h e  def i n i t  i on ofA 


i n format i ve a dver t i  si  n g). 


As bef or e, we w i  ll exam i ne t h e  con si st en cy of A >  0 wi t h  (3) (a), 

(3) (b) a n d  (3') (c). Th ere a r e  two cases t o  con si der . 

a )  	 Case 1 : rA > 0 ,  wh i ch mea ns t h a t  r < s. 

If A > 0 a nd r > 0 ,  (3') (c) r equi r es ­A (ul 

u2 ) > 0 ,  a n d  so b y  t h e  con cavi t y  of u, (u ' ­l 
I ' ' 

u2 ) < 0 .  But (3) (b) requi r es - r  (l - s) u + (1 - r )s l 	 u2 

< 0 ,  wh i ch i s  i n  consi st en t w i t h  r < s and 

(u� - u;) < 0 .  Th er efor e A > 0 i s  not possi b le, 

so i f  > 0 (r < s), i n form at i ve i s  

n ever 

b )  Case 	 2 : r < Q, wh i ch mea n s  t h a t  r > s .A 

If A >  0 a n d  r < 0 ,  (3') (c) r equi res (u1 ­A 
I 

u2 ) < 0 ,  a n d  so b y  t h e  concavi t y  of u, (u1 

- u;) > 0. But i f  (u - u2 ) < 0 ,  m > L > 0 ,1 

so t h a t  (3) (b) requi res - r  (l- s)ui + (1- r )s 
I 

>u2 
I 

O, wh i ch i s  i n consi st en t wi t h  r > s a n d  (u1 ­

... \ ._.2 
' I ) 0 • 	 Ther efor e A > 0 i s  n ot possi b le, so i f  

10 




adv er t isin g pr ofit able 

compet it iv e  

pr oducer r eput at ion 

Th er efor e, informat iv e is n ever in 

mar ket s! Th is is per h aps sur p r  ising , sin ce in t uit ion 

may sug g est t h at compet it iv e  con dit ion s would cr eat e incen t iv es 

for p roduce r s  t o  be t r ut h ful. 

To un der stand t h e  adv er t ising r esult s it must first be r eal­

iz ed t h at even in t h is simp le model, con sumers are pur ch asing a 

complex product , comp rised of t h e  ph ysical pr oduct it self, t he 

war r an t y  p r  ot ect ion offer ed, and t h e  " aura" of r eliabili t y  (af ­

fect ed b y  (s, m, A, a)) . Th e mor e r e  liable t he consume r believ es 

t h e  p r oduct is, t he lower will be h is deman d for insuran ce 

ag ain st p r  oduct failure an d t h e  h ig h e r  will be h is v aluat ion of 

t h e  p r oduct for an y lev el of war r an t  y p r ot e ct ion (if m < L) , 

cet er is par ibus . C on sider t h e  possible act ion s by a p r  oducer if 

h is customers ov e r  est imat e t h e  r e liabil i  t y  of h i s  product . If 

t h e  consumer ov er e st imat es r e  liabilit y an d t h e  p r oduce r can in cur 

costs t o  r emedy t h is misp e r cep t ion , h owever , be si des t he se cost s 

t h  e pr oducer will n ow h av e  t o  offer g r  eat er war r  an t y  p r ot ect ion 

or lower h is p r  ice t o  make a sale t o  t h e  n ewly infor med con sumer . 

On t h e  ot her h an d, if t h e  pr oducer in curs cost s to fur t her 

dist or t t h e  consumer ' s  percep t ions an d t h is act ion is successful, 

t h e  consumer will n ow be willing t o  pay a h ig her p r ice for th e 

same act ual lev el of r eliabilit y  an d war r an t y  cove rag e  . 

F alse or decep t iv e  adv er t ising is illeg al unde r both f e  de ral 

an d state statutes, so t h ere ar e leg al disin cen t iv es t o  dece p­

t ion . Fur t h er mor e, our model g iv es n o  r ole , 

an d r eput ation , if imp or t an t ,  also provide s disin ce ntiv es to 
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wa r r anty si gnal 

r el i a bi l i t y .  

for consumer s  t o  use t h e  ter ms of t h e  as a of 

decep tion. On t h e  o t h er h a  nd, a l ot of  adver tising i s  clear ly 

dir ected t o  enh a nci ng consumer s '  pr ceptions of pr oduct r eli abi li ­

t y  (al though t h i s  need not be decept i ve, i f  i n  t h e  a bsence of t h e  

adverti si ng consumers under est i ma t e  r el i abil i t  y). 

Of mor e i mpor t a nce, i n  our v i  ew, t h an t h e  fact t h a t  

pr oducer s may dece i ve t h ei r customer s, i s  our conclusi on t h a t  

producers wi ll not h ave a n  i ncent i ve t o  prov i de (t r ut h ful) 

i nformati on t o  t h ei r customers. Alth ough t h e  r esult i s  a lso 

l i kel y t o  be t emper ed i f  pr oducer r eputa ti on i s  i mpor t ant , i t  i s  

clear th a t  producer s oft en h ave si gni fi cant i nfor ma t i on about 

product r eli abi li  t y  wh i ch t h ey do not ma ke a va i l  able t o  pr odu­

cers. Recent examples such a s  t fie F i r  est one 500 a nd F or d  Pi nto 

cases pr ov i  de suppor t i ng evi dence for th i s  a sserti on, but such 

dr amati c examples are not needed t o  ma ke t h e  poi nt .  A mor e 

pedestria n i llust r a t  i on i s  t h at horne appli ca nce (e. g .  , fr eezer s, 

r efr i ger a t or s) manufact urers have gener ally not pr ovi ded i nforma­

t i on on t h e  cost of r unni ng t h ei r  pr oducts, even t h ough t h ey h ave 

t h  i s  i nfor ma t i on or could obtai n i t  ver y ea si ly (uncer t a i n  oper ­

a t i ng costs could ea s i ly be i ncorpor a ted i n  our model i n  a manner 

ana logous t o  uncer ta i n  r eli a bi li t y) .  Our model capt ures t h e  di s­

i ncent i ves for pr oducer s t o  p r ov i de such i nfor ma t  i on .  

F i na l ly, i t  sh ould be noted t h a t  i f  consumer s  do not h a ve 

good di r ect i nfor ma t i on on r eli abi l i ty (r ș O ), (3) (a) becomess

c '  = rn .  Ther efor e " ds/drn " > O ,  wh i ch means t h a t  i t  i s  r at i onal 
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t:_�é"êompet 

Efficiency 

by 

post 

C. #ff$c:_ i_äåæ_y__a_çd--� è_!_ Cl_ itive Markets 

1. The Definition of 

The market allocation described ( 3  ) is ex ante efficient, 

since by definition, consumers' well being as measured by their 


ex ante preferences is ma ximized in the market allocation. How­


ever, one cannot feel completely comfortable with the market al­


location, since consumers may misperceive reliability 1 and re­


sources may be devoted to mislea ding their perceptions. There­


fore, it seems useful, as in Spence , to characterize 
 ef­


ficiency and to also measure the efficiency of the market al­


location by this criterion. 


ex 

· Ho,.,ever, even in this simple efficiency 

doesn't have a unique a priori is because 

although consumers are identical absence of full 

warranty coverage they are Denote those 

consumers who purchase nondefective units as being in the G group 

and those who purchase defective units as being in the F group. 

The Pareto methodology suggests than an efficient allocation 

should be define d as one which maximizes the utility of a re­

presentative member of the F group, given some exogenous utility 

level of a rep resentative member of the G group (or vice versa). 

However, this is not possible, since it can't be known, ex ante, 

which group a consumer will be in, ex post, or how many consumers 

will be in each group ( which is determined by s, a choice vari­

able) . 

model ex post 

definition. This 

ex ante, in the 

heterogeneous ex post. 

13 



post, 

Spence 

po st 

Spence 

Therefo re so me ex plicit value judgements m ust be m ade-­

i. e .  , a p articular so cial Ȗelf are criterio n must be def ined. 

Sin ce there are onl y two types o f  co nsumers ex th ere 

(i ) a Commo n Law criterio n (abso l ute 
7 . .and (ii ) th e cr1ter1o n 

ex util ity ) .  

are 

two obvio us criteria : 

8 
preferen ce f o r  equal ity ) ,  

(maximization o f  average 

a. Commo n  Law criterio n 

The Commo n Law ef f icient al l o  catio n is g iven as th e so l utio n 

o f  the pro blem : 

(4) max u (y -c (s ) - ( 1-s )  m ) ,  
( s, m )  

9 
subject to u (y -c (s )  - (1-s ) m  ) = u (y -c (s ) 

. 
+ sm- L )  , 

an d it is easil y seen th at this al l o catio n requires 

( 5 )  	 a )  m = L 

lOb )  c '  = L 

al lo catio n is given as the so l utio n o f  

the pro bl em : 

b .  criterio n 

The Sp en ce-ef f icient 

1 4  



equivalent 

v ( y} u ( y 

marginal 

per ception s  equili­

Liability 

efficiency 

liability 

ency 

(6) 	 max U 
* 

= s u(y-c(s} - (1- s  ) m) + (1- s  ) u (  y-c( s )  + sm - L )  , 
( s, m) 

and 	thi s solution require s 

( 7) 	 a )  m = L 

b )  c I = L 

Therefo re, the Spe nce and Commo n Law c riteria a re fo r 

the case = - L )  . This  re sult occu r s  of cou r se because 

the Spe nce crite rio n will alway s requi re equalizatio n of 

utilitie s, and for the case v ( y )  = u ( y  - L )  , this requi re s 

equal izatio n of utilitie s .  Howe ver, we will see belo w t hat 

se cond best ve r sio n s  of the c riteria a re not equivale nt, and of 

cour se t!ey aren' t  equi vale nt fo r ge neral v (  y )  . 

It is  ea sily seen that if mis lea ding ad ve rtising i s  p r ofit­

able, the unregulated market equilib rium i s  not ( fir  st be st ) 

effic ie nt ( i n  eithe r se n se )  . If r >0, L - m > 0, and if r < a a 

0, L -m < 0, although i n  eithe r case it may be that c' = L. Even 

if mi slea ding adve rtising i s  not p rofita ble, the un regulated equili ­

i b  rium will not gene rally be ( first be st ) effi cient ( in eithe r 

se nse )  . If con sume r are accu rate ( r  = s  ) ,  the 

b rium i s  efficie nt ( i n  either sen se ) .  

2 . Imposition of P roduce r 

For the c riteria we have de s c  ribed, impo sition of 

full producer 	 (m = L )  re sult s in ( fi r st be st ) effici­

( i n  either se n se ) .  This can ea sily be seen by e xamining 

I 	 I 
( 3 )  . 	 If m = L  i s imposed, = u2, u = u and ( 3} (  a )  u1 1 2 

the n require s c' = m = L .  Imposition of m = L al so makes mi s -

leading ad verti sing unprofitable, a s  c a n  be see n from ( 3  ) ( c )  . 

15 




effi ci ency may 

r egul ati on 

pr oducer s 

r egul ated equi l i br i um .  post 

p r oducer s r egul a­

ȗante, 

It s h oul d be n oted h owever th at not be 

attai n ab l e  by such w i  th out enfor cemen t  costs because 

i t  i s  i n  th e i n  ter est of both con sum er s  an d to devi ate 

f r om th e Th i s  is because th e ex 

effi ci ent al l ocati on is n ot ex an te ef f i ci ent (un l ess r = s )  . 

S i  n ce th e unr egul ated m ar k  et-al l ocation is ex ante e f f  icien t 

( i .  e. i t  i s  best for con sumers an d pr oducers g i  ven th e infor ma­

ti on th ey h ave, f or ced deviati on s  fr om th is al l ocati on cr eate 

i n  cen t i ves f or both con sum er s  an d to evade th e 

t i  on s  ) .  On e meth od by wh ich th e m ar k et can cir cumven t a man -

dated war r anty is f or pr oduce r s  to adjust th e qual ity of serv ice 

gi ven un der th e war r an ty. As an il l ustration, one exp l an at i  on 

for th e seem i  n g  var iati on in w ar r an ty ser vice per for m an ce by auto 

dealers i s  th at th i s  is an exampl e of a mar k et w ith a m an dated 

(b y th e manuf actur er ) w ar ran ty .  Th i s  m an dated war ranty may n ot 

be opti m al ,  con sumers and deal ers. Thus w e  h ave 

th e " low over h ead "  , l ow pr ice, l ow ser v ice 

qual i ty (?) deal er s, and h i gh pr ice, h igh ser vi ce qual ity (?) 

deal ers, and h igh pr i ce, h igh ser v ice qual ity (?) deal er s. Th er e-

for e such r egul ati on m ay n ot be e ffective w ith out en forcement 

costs. F i n  al l y  , attem ptin g to defi n e  pr oduct fail ur e at al l ,  l et 

al on e  i n  a man n er th at deals ef fectivel y with mor al h az ar d  pr o­

bl em s  i s  a ver y for m i dabl e task. 

for al l 

apparent ph en om en on of 

16 




R e l i ab i l i ty 

The likelihood of enforcement cos ts (and the assoc iat ed 

u nhappiness o f  po l i t  i c a l  cons t  i t u e nc i es ) ,  th e r a r e  use of s u ch 

r eg ulatio n fo r p rod uc ts o f  the type w e  have b e e n  cons id e r i ng 

(whe r e  poss i b l e  i nj u ry to pe rson or p roper ty i s  not an i mpo r ta n t  

produc t  cha r ac t e r is t  ic  ) ,  and the t r a nsact ions costs i nvolved w i  th 

r eco u rse to the co u r ts ( common law l i ab i  l i ty ) , l ead us to 

cons i d e r  al  t e r n a t iv e  po l icy i ns t r uments . 

3. D i  r ect R eg u l a t ion of 

a .  Commo n Law c r  i t e r  ion  

Ano th e r  poss i b l e  po l icy i ns t  r um e n t  is the d i r ect r eg u  lat ion 

of r e l  i ab i  l i ty .  To s a t  isfy the Common Law c r  i t e r io n, consumers 

must b e  equ al  ly we l l  off, ex pos t. The r efo r e  the seco nd b es t  

Commo n Law eff i c i  e n t  po l icy r equ i r es: a) set  t i ng s so tha t the 

mark e t  p rov ides f u l l  w a r r a n ty cove r age, o r  b) se t t i ng s = 1. If 

both po l ic i es a r e  fe as i b l e, the one wh ich r esu l ts i n  h ighes t 

u t i  l i  ty is chose n. 

S i nce s e t t  i ng s = 1 i s  no t l i k e l y  to b e  feas i b l e, a po licy 

of i nd i  r ec t l y  s e t t  i ng m by choos i ng s is u n n ecess a ri ly comp l ica­

t ed i f  m i tself can b e  se t. The r efo r e  d i r ec t  r eg u l a t io n  of 

r e l  i ab i  l i ty se ems a pa r t  i cu l  a r l y  i n appropr i at e  p i  ecemea l  po l icy 

fo r sa t is fy i ng a Common Law c r i t e r ion. I nde ed, a l  l p i  ecemea l  

17 



r el iab il i ty ge nerally 

rel iab il i ty adver t is i ng 

add i t ively 

18 

pol i ci es, o t  her t han l iab ili  ty rules, are par t i  cularly i nap­

. . 11 .propr iate for the Common Law cr1 t er1o n  , so t ha t  our d.1s cuss1o n  of 

o t her p i  e cemeal pol i c  i es will focus 

b. Spe nc e  cr i ter i on 

o n  t h e  Spe n ce cr i ter i on. 


The (s e co nd b es t) Spe n ce -op t imal regula t  i o n  of rel i a­
* 

b il i ty max im izes U (def i ned i n  (6)) w i th respe c t  to s, 


subje c t  to (3) (b) a nd ( c). The f irs t order cond i t  i o ns requ ire: 

* 

( 8) dU 
as 

+ (1 -s)s (u � - u �)m - (su� + (1-s)u ; > a = 0,s s 

where m = am/as and a = aajas (a > 0), are der ived from s s 
• 

t h e  equ il ibr ium cond i t  i o ns ( 3)b ) and c). 

Not surpr is i ngly perhaps, w i th only s as a pol i cy i ns trume n t, 

f irs t bes t op t imal i ty can no t g e n erally be a t ta i  n ed. Fur t hermore 

se cond b est op t imal w ill no t co i nc ide w i t  h 

f irs t bes t (c' = L) , eve n  if m islead i ng 

is unprof i table. 

S i nce t h e  s i gns of m a nd a are amb iguous, fur ther s s 

assump t i  o ns are n e cessary t o  obt a  i n  more results from (8). 

T h  erefore we w ill assume consumers are r isk neu tral. Th is  is a 

reasonable approx ima t io n  f or goods f or wh i ch the amou n t  of e xpe n ­

diturc and possible loss due t o  produc t  failure i s  small (e.g. , a 

t oas t er ) .  We w ill also assume t ha t  r (s, m, a) is  


separable i n  i ts argume n ts, wh i c h  resolves t h e  problem of t h e  

amb igu i ty of t h e  s i gns and magn i tudes of the cross par t  ials of r. 



� 

(i) Risk neutrality and additively separable r 
* 

Under these assumptions U = y - c(s) - (1-s)L - a, and 

(8) becomes: 
* 

( 9) dU /ds = (L - c') - a = 0,s 

and ( 3 ) ( b ) , ( c ) becomes 

( 10) a) r (L-m) + s - r ' 0, m � 0 
m 


b) r (L - m )  - 1 '0, a � 0. 
a

From (9) we see that if misleading advertising is not 

profitable, regulation of reliability achieves first best 

optimality. (This result of course does not depend on our 

assumption that r(s, m, a) is additively separable.) using (10) 

and our separability assumptions, it can be shown that if rn = 0, 

· 
a = 0, so that c' ·= L is also (second best) optimal.s 


If m and a are both positive, a can be determined from 

s 

(l0) (using the second order- conditions) , and it can be shown 

that: 

(ll) sign a = -sign(l-r )rn a,s u 

Then, returning to (9) , second best optimality requires 

(12) sign (L-c') = sign (1-r ) rna, s


since sign r = sign (r-s). 

a 

Now let us cons1der the unregulated equilibrium for s (which 

we will denote (s, rn, a)), under our assumptions. Equilibrium 

condition (3)a becomes: 

( 13) r (L - rn) - c' + rn = 0,s 

which can be written c'= r L + (l - r )rn.
s s 
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r eg u l ation re lia bi lity rna˽ r equired 

optima lity 

i˾˿·̀rgences r e liabi lity r egu l at e d  unré­

4. Regu l ation of Mis l e ading Ad ve rtisins 

) , 

from first best of the and 

u l ated equi lib ri a  a r e  in the same dir e ction . 

Fina lly, as in the c ase of imposition of p r od u ce r  lia bi lity, 

If in unr e g u lat˼d equi lib rium r > s, then by (lO ) (a } ,  L > 

m. In this c ase using (13) it is e asily seen th at sign (L c' )  

= si gn (1 - r ) .  If in unr eg u l ated equilibrium r < s ,  then L 
s 

< m, and so sign (L - c' ) = -sign (1 - r ) • Now if w e  denot e  s 

the (s e cond best ) optimum by (5, m, a) I ( L  - c '  ) ( L  - c') .> 0, 

and it may be the c ase that c' = c'. 

The refo r e  of not be for 

se cond best (even if a ) 0) , and (L - c' ) (L - �·) .> o . 
* * 

If we d enote the first best optimum by {s , m 
A* * 

and 


assume c "  ) 0, then (s - s )  (s - s> .> 0, i .  e . ,  the 

if th e reg ulate d and unreg u l ated equi lib ria do not coin cide, 

êfo r c e  ment c osts c an be anticipated sinc e  it is then in the 

inte rests of b oth c ons u me rs and prod u c e rs to d e viate from the 

regu l ated r e  lia bi lity. 

One obvious pie c e me a l  p o  licy a lte rnati ve is the banning of 

mis l e  ading adve rtising (since in o u r  mode l this is the on l y  type 

of a d ve rtising which prod u c e rs wi l l  volunta ri l  y use , b anning a l l  

adve rtising wi l l  have an equivalent effe ct ) .  Howe v e r  , it wil l 

not be s u r prising to students of the s e c ond best that su ch a 

poli c y  is not necessa ri l y  (second best) optima l .  To see why this 

20 



banning 

necessarily 

neutrality 

is the case consider an equilibrium in which adv ertising is ban-

ned. ¡hen the first order conditions for producers are the same 

as (3 ) a )  and b )  ) :  

( 14) a ) 

b )  
* 

Differentiating the efficiency criterion U : 

I I 
- (su1 + (1 -s)u2), 

where s = as;aa, and m = am;aa, are determined from 
a a 

(12 ) . 

The sign of (15) can be shown to be ambiguous (except of 

course at the first best optimum, where u = u2, ul = 1 

u; , c' = L =m). Therefore misleading advertising is 

not (second best ) optimal. 

a. Risk and separable r. 

For illustrative purposes we will now consider a particular 

case where the ambiguity is resolved. We will again assume that 

consumers are risk neutral and that r(s, m, a) is additively 

separable in its arguments. Equations (3}(a} and (b) beco me: 

(16) a )  r (L-m) -c'+ m = 0 s 


b) s - r + r (L - m) .;; 0, m > 0,
m 
and (1 5) can be written 

(17) dU 
* 

Ida = (L - c ' ) s - 1a 

21 



( us ing spe ci al 

additively separ able banning 

adve rtis ing a lways 

* 
If m = 0, s = 0, so that dU /da < 0. I f  m > 0, it a 

can be shown {us ing (16 ) and t he se c ond o rde r c onditions ) that 

(18 ) s ign s = -s i gn r ( l - r ) .a a s
�
1
Rewriting (16 )  a )  as c = r L + (1 - r }m, it can easily be s s 

shown th at 

(19 ) s i gn ( L  - c ' ) = s i gn (L - m )  ( l - r )s 

If r < 0, r < s  and (L - m )  < 0 .  Then, us ing (18),a 

(19 ) ' 

( 2 0  ) (L- c1 ) sA - 1 < 0, i f  r a < 0 .  

I f  r > 0, r > s and (L-m) > 0 .  T h en, using (18 ) ,  (19 ) ,  a 

( 21 ) (L - c  ' ) sA - 1 < 0, i f  r > 0. a 

The ref ore  (17 ) ,  { 2 0  ) ,  ( 21 ) in the c ase o f  

r isk ne ut r a l  c onsume rs and r, mis­

l e ad ing is (se c ond best ) opt ima l  ) . The ambi­

g u  ity in the g ene r al c ase a rises because o f  the ambig uity o f  the 

s i  gns and ma gnitudes .of e xpress i ons s u ch as (u. + u " . )1 1
* 

and r ' and b e c a use with risk a v e rson U has m as anj k  

a rgument. 

5 .  Provision o f  In f ormation 

A c o mm only advocated form o f  gove rnment int e r  vention for  

p r o b l e ms of the type e x  am ined i n  this pape r is the p r ovision o f  

information {about r e  liabi lity} either b y  some g o ve rnment a genc y  

d i  r e ct l y, o r  by p r od u c e  rs unde r gove rnment reg ulation . Obvious 

e xamp les a r e  "truth in l end ing " regu l ations, and h e a  lth w arning 

l abe ls on cig a r ette packages . As we saw e a rl i e r, inf o rm ative 
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suppose 

through 

governÝent 

sarily 

advertising 1s never profitable, so that a possible efficiency-

enhancing role for the government is suggested. 

It is naive to that consumers' estimates of 

relia bility can be costlesssly influenced (either direct 

action or regulation or that consumers will neces­

believe such information. Rather, we would argue that a 

more reasona ble modeling of such intervention would be similar 

to our earlier modeling of informative advertising. Thus we 

will assume that an expenditure of $A per consumer affects con­

-sumers' estimates of reliability through r(s, rn, A )  , a I r sl /'dA 

< 0 for r t s. We will assume that such information -prov iding 

activity, if done directly by the government, is financed by a 

specific tax on the good, so that it is immaterial whether the 

information is provi ded directly by the government or by 

producers under government regulation. 

The "optimal" expenditure (per customer) on information 
* 

provision maximizes U = su1 + (l-s) u2 with respect to A, 

subject to the equilibrium conditions (3). If misleading adver­

tising is also banned as part of the policy, (3) (c) is no longer 

included in the equilibrium conditions. The first order condi­
* 

tions for the maximization of U require: 
* I I 

(22) dU /dA = [(u1-u ) + (m-c') (su1 + (l-s)u2) JsA2
I I I I 

+ (l-s) s(u2-u1lmA 
- (su1 + (l-s) u2) aA 


- (su
I 

+ (1-s) ) Þ .;; 0, A > 0,
1 
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may optimal 

engage expenditures provision 

(using 

01 is (second A----A----Ú----------------ÛÜÝ-----

particular 

m1 

whece s = asjaA, rn = am/aA , and a = oa/aA areA A A 

determined from (3) , and a : 0 if misleading advertising is
A 

banned. 

In light of the analysis of the preceding section it is 

probably not surprising that (22) does not necessarily have an 

interior solution , so that it not be (second best) to 

in on the of information. 

a. Risk neutrality and separable r 

As in the preceding sections for illustrative purposes we 

will consider the case of risk neutral consumers and 

additively separable r (s, a, A). In that case (22) can be 

written 
* 

(23) dU /dA = (L - c')s - a - 1 ( 0, A > 0,A A 

from which it can be seen that (second best) optimal provision of 

information will not generally achieve first best optimality , 

since c'= Lis not required by (16 )  . Under our assumptions (3) 

becomes 

(24) (a) 

(b) s - r + r ( L-m) ( 0 1 rn > 0 m 

(c) r - ( 0, a >{ L-rn) 1 0 
a 

If m = 0, it can be shown , (23) and the second order 

conditions), that s = a = so that A = 0 

best) optimal. Notice however that m = 0 is not (first best) 

optimal unless r S = 1 I because of (24)(a) . If rn > 0 it can be 

shown that 
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expenditure provision may 

assuming neutrality 

easily 

provision divergence equilib­

reliability. 

provision misleading 

Safety Important Adjunct 

rA(l-rs ) 

rA 
r

a 

( 2 6) 

( 2 s ) (a) 

(b) sign a s1gn 

s1gn SA 
= -sign 

= 
A 

< 0 , if a > 0 

Fror;; ( 24) a) it can be shown that 

=sign (L - C I ) sign (L - m) ( 1 - r )
s

and ( 24) ( b ) req u i res : 

(27) sign (L - m )  = -sign rA
, 

since sign r = -sign (r-s). A 


Finally, using (25)(a), (26), and (27) , 


=(28 ) sign s sign (L - c' ),A 

so that 

(29) (L - c')s - a > 0,A A 

which is consistent with (23) having an interior solut ion. 

Therefore on the of information be 

(second best) optimal. 

Since sign sA = sign (L - c'), risk 

and separable r and m > 0, if c" > 0, it is seen that the 

of information reduces the between 

rium reliability and (first best) optimal The 

of information also reduces expenditures on 

advertising and reduces L - m • 

IV. Products for Which Hazards are an 

to Product Failure 

For products for which injury to persons or property is an 

important adjunct to product failure, it will usually not be 

reasonable to assume v(x) = u(x - L). This more general case is 

considered extensively in Spence [1977], focusing on producer 
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Unregulated Competitive Equilibrium 
Advertising 

Unregulated Competitive Equilibrium 

Advertising 

0, 

be seen 

is 

is 

(u1-

liability as an instrument for achieving optimality. However, 

the role of warranties and "advertising" in influencing consumer 

perceptions of rel iability and Common Law efficiency are not 

considered in the Spence paper. 

A. (Short Run) Market with 
Misleading 

With misleading advertising, the equilibrium conditions cor-

responding to (3) are: 

(30) (a) r ( u-v) + ru' (m-e') + (1-r) v 1 (m-e 1 ) = 0 
s 

(b) r (u-v) - r(l-s)u' + (1-r)s v' ( m ) 0 
m 

(c) r (u-v) - ru' - (1-r)v' ( 0, a ) 0, where 
a 

sign r = sign (r-s) 
a 


It can easily 
 that if in equilibriu m sign (u-v) = 

-sign{u' - v'), which a sort of generalized concavity condi-

tion, the analysis identical to that of Section III.A. Even 

if sign (u-v) = sign V1) in equilibrium, a >  0 is consistent 

with the first and second order conditions, so that it may be 

profitable for (com petitive) producers to infl uence consumers to 

either over- or underestimate reliability. However, unlike 

Section III.A., if advertising is unprofitable and m > 0, it is 

no longer necessaril y the case that (u-v)(r-s) > 0. 

B. (Short Run) Market with 

In formative 

With informative advertising (30)(c) is replaced by 

=(31) rA(u-v) - ru' - (1-r)v' ( 0, A > 0, where sign rA 

sign (s-r). 
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advertising may 

necessary 

= sign equilibrium). 

Regulation 

( 3 3) 

( 3 4 ) 

(b) 

( 3 5 ) 

If in equilibrium s1gn (u-v) -sign(u1- v1), the analysis= 

is the same as in Section I II.B., so that in this case misleading 

advertising 1s never profitable. However, if sign (u-v) = sign 

(u'- v1) in equilibrium, the first and second order conditions 

are consistent with A > 0, so that inf ormative be 

profitable f or (competitive) producers, and a condition 

fm: this to occur is  n (u-v) (u'- v') (in 

c. Ef f iciency and in Competitive Markets 

1. Co~mon Law Criterion 

The (first best) Common Law ef f icient allocation is 

given as the solution of 

(3 2 )  max u(y-c(s)-(1-s)n) 
s, m 

subject to u(y-c(s)-(1-s)n) = v(y-c(s) + sm), and the f irst order 

conditions for an interior solution for this problem are: 

(a) ( 1 + >-) u 1 (m-e 1 ) - >- v' (m-e' ) = 0 

(b) - ( l  + A.  ) u' (1-s) - A.v's = 0, 

where A is the LaGrangean multiplier corresponding to the con-

straint. This multiplier is nonpositive, and by (33)(b), 

(1+-\) > o. 

Theref ore (33) can be rewritten 

(a) c'= m 

u'= (-,\s//(1+1-.) (1-s) )v' 

2. Spence criterion 

* 
The efficiency criterion U now becomes 

* 
U = s u + (1 - s)v, 

so that (f irst best) optimality requires: 
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Comparison Efficiency 

Liabi li ty 

( a ) 

( b) 

( 3 6 ) u'= v' 


c'= m + ( u  - v )  / (  su  ' +  (1 - s )  v'} 


Un like Se ction I I I, i t  is possib l e  for adver tising to be profi t­

ab l e  in equi librium ( a  or A > 0), and ( 36 ) to ho l d  . 

3. of t h e  Two Cri t eria 

I t  is easily s e en t hat t h e  two efficiency cri teria are no 

longer genera l ly eq uiv a  l e n t, making policy c hoic es par tic u lar ly 

troub l esome. F ur th ermore, t h e  mark e t  a l  loca tion wil l no t usu a l ly 

b e  efficien t in e i t h er sense, so t ha t  po li cy a c  tion m ay b e  c a l  l ed 

for . 

Of the two spiri t of the common l a w  tre a t men t 

of prod u c t  defe c t  

cri t eria, t h e  

li abi li ty is c loser to the Common Law 

cri terion. As we wil l  s e e, t his cri terion is also probab ly 

easi er to achieve . 

4. Imposi tion of Prod u c er 

a .  Common Law cri terion 

Firs t b es t Common Law e fficiency c an be a t  t ained simp ly 


by spe cifying t h e  liabi li ty ru l e  v(y - p + m )  = u (  y - p )  . Given 

t his ru l e  the mark e  t wi l l  t hen prod u c e  an a l  loca tion t h a  t m ax ­

imizes u, consis t e n t  wi t h  t h e  ru l e  . I t  cou ld b e  arg u ed t h a t  com­

mon law liabi li ty is in f a c  t this r u  l e, so tha t in t he absence of 

frictions and transactions costs the market al loca tion wil l be 

Com˻on Law-efficien t  . 

b. Sp ence cri terion 

I t  is shown in t h e  Spenc e  paper tha t  imposi tion of 

prod u c er li a bi l i ty wi l l  no t genera l ly a chieve first bes t ( Spenc e  ) 

28 




possibility necessarily 

optimality advertising prohibited. 

liability 

optimality unless the liability structure is supplemented by a 

tax-liability scheme. In this scheme producers incur a liability 

to the customer and to the state in the event of product failure, 

and the liability payments to the state are paid to consumers in 

the form of a specific subsidy on the good. However, with the 

of advertising, such a scheme will not 

achieve first best unless is 

With liability to the state of f and a specific subsidy of k 

(with k = (1 - s)f), the arguments of u and v can be written 

u(y-c(s) - (1 - s)m -a), v(y - c(s) + s m - a), and the equili­

brium conditions for s and a, given m and f, are 

(3 7) (a ) c'= m + f+ r (u-v)/(s u' + (1-s)v ' )
s 

(b) r (u-v) - r u' - (1-r)v' � 0, a � 0.a

Since u and v are not functions of f, f can be chosen arbitrarily 

to satisfy (37)(a), such a solution may not require a (or A) = 0. 

Therefore the Spence liability rule should be accompanied by an 

advertising ban. 

c. Comments on producer 

The efficiency implications of common law liability 

rules are quite different, depending on whether the Common Law or 

Spence criteria for efficiency are used. The Spence (1 977) view 

is apparently that for products without safety hazard problems, 

the market will operate efficiently (through recourse to common 

law liability), but for products for which safety hazards are 

important, even recourse to common law liability will not gener­

ally produce an efficient allocation. 
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Re gul ation 

de sirabil ity pieceme al pol icies 

guous. 

Lon g Equil ibrium 

We do n ot ag ree wi th this v i ew. Attemptin g to de al with 

product fa i lures which do n ot in vo l v e  pe rson al in jury throug h the 

courts wil l often be precl ude d  by tran saction s costs . Atte mpting 

to de al with such f ail ure s throug h dire ct reg u  lation of warran ty 

terms is cumbersome be cause of the probl ems of de f in ing product 

fa i l  ure and moral hazard. 

On the othe r hand, product f ail ure s which do in vol v e  

p e rson al in jury may be more ame n  abl e to re sol ution by the courts. 

F urthe rmore, we f e e l  more comf ortabl e with the Common Law 

crite rion in cases in vol v ing pe rson al injurie s. 

3. Othe r F orms of 

F or the other f orms of reg ul ation con side re d in Se ction III 

(direct reg ul ation of re l iabil ity , reg ul ation of m isl e ading 

adv ertising ,  provision of in f ormation ) ,  the con cl usion s are 

simil ar : the of these is ambi­

V .  Run 

We wil l de f in e  l ong -run e quilibrium by the con dition r = s. 

With the comp l e  xity in troduced by the man y in strume n ts in f l ue n c­

ing con sumer pe rcep tion s of re liability , the l ike l ihood that the 

marke t w i  l l  attain such a l on g - run e quil ibrium deserv es atte n ­

tion , an d we wil l con side r this p robl e m  be l ow. In this se c­

tion we wil l con sider the p ropertie s of such long -run e quil ib­

rium, assumin g it is attain ed. 

If v (x )  = u (x - L ) equil ibrium con dition s (3) in long -run 

equil ibrium can be written : 
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long-run equ i l ibr ium r e qu i r es 

op t ima l 

long-run equ i l ibr ium rA 

long equ i l ibr i um gen e ra l ly 

long-r un e qu i l ib r i um 

prof i tab i l i ty adv e r t is ing. 

produc t may 

p rope rty, cor r ec t ly 

r e l iab i l i ty equ i l ibr ium, may 

r e l iab i l i ty eff ic i e n t ly 

( 3 s ) (a) r s(u1-u2 ) +ru1
I 
(m -c ' ) +(l-r)u2

I 
(m-c' ) = O 

(b ) r (u1-u2 ) + r(l-r)(u2
I 
-u1

I 
) .;; 0, m ;,  0m

(c ) r (u1-u2 ) - ru1
I 
-(l-r)u2 

I 
c;; 0, a ;, 0a

Equ i l  ibr  ium cond i t ion (38)(b ) requ i  r es (u1 - u 2) = 

(u1
t 
-u2

I 
) = 0 in long-run e qu i  l ib r  ium, s i nce 

0, m > L, wh ich is i ncons is te n t  w i t h (33)(b), as is 

(u1-u2) > 0). T h e r efor e  L 

= m, c' = L, a = 0, w h  ic h is (f i rs t  bes t) in bot h  t h e  

Raw ls ian and Spe nce se nses. 

For ge n e ral v(x), t he l ong- run equ i l ibr  i um cond i t  ions are : 

( 3 9) (a ) r (u-v) + ru 1 (m-e•) + (1-r)v' (m-e') = 0 s 

(b ) r (u-v) + r( l-r) (v' - u') c;; 0, m ;, 0 m 

(c ) r (u-v)- ru' - (1-r)v' '0, a ;, 0,a 

( i n  = 0, so informa t iv e  

adv e r  t is ing i s  neve r p rof i tab l e. 

T h ese equ i l  ibr ium cond i t  ions do not necessar i ly r equ i r e  u = v or 

u' = v 1 , so that run w i l l  not be f i rs t  

bes t op t ima l in e i  t h e r  sense. F u  r th e rmor e, 

is cons isten t  w i th t h e  of m is l ead i ng 

T h e  refore  in mar k e  ts w h e r e  fa i l u r e  r esu l t  i n  

i njury to pe rson o r  eve n i f  consume rs 

pe rce ive (r =s) i n  t h e  mar k e  t fa i l  to 

al loca t e  and i nsurance ( in e i t h e r  sense ) . 

Howe v e r, if i n  t h e  long- ru n  consume r pe rcept ions of r e l  iab i  l i ty 

a r e  no t i nf lue nced by war ran t i es and adve r t is ing (r = r = m a 


= 0 ) , a nd r=s, so t ha t  r = 1, t he long- run equ i l ibr  i um 
rA s 

w i l l  be Spence-eff ic i e n t. 



Monopoly 

Dynamics 

( d ) 

VI. 

It is easily seen that the previous analysis is essentially 

1 2unchanged if the market structure is assumed to be a monopoly. 

The monopolist's problem is 

(40} max p - c(s) - (1 - s)m - a 

� 13
subject to: ru + (1 - r)v > U. 

The first order condition for this problem can be written (with A 

the Lagrange mu ltiplier): 

=( 41) (a) 1 - ,\. [ru' + (1 - r) v' J 0 

={b) (-c' + m) + >-.r (u - v) 0 s 

(c) -(1 - s) + A[r (u - v) + ( 1 - r)v'J .. 01 m .. 0 m 

(e ) 

14 
-1 + ,\[r (u - v)] .; 01 a .. 0 a 

ru(y - p) + (l - r)v{y - p + m) ) u. 

From ( 4l)(a), A ) 0, so that the constraint is binding. Using 

( 4l)(a) to substitute for ,\.in (36){b - d), it is easily seen 

that ( 4l)(b - d) are equivalent to (30)(a - c). 

VII. 

Perhaps the major shortcoming of the model we have developed 

here is that in a static, one period context there is no scope 

for consumer learning. In this section we will remedy this 

deficiency. The main goal of our analysis will be to determine 

the conditions under which the long-run equilibrium defined in 

Section V will be attained. Not surprisingly it will be shown 

that the producer signals of reliability are critical 

determinants of the stability {or lack thereof) of long-run 

equilibrium. Because of the complexity of long-run equilibrium 
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fo r ge neral v (x )  desc r i bed in Sec tion V ,  we will res tric t our 

a n a l ysis to the c ase v (x )  = u (  x - L  ) .  

A. Compe t i  tion 

Our d y n a mic version of the compe t i tive model will assu me 

tha t a tempo r ary equilib rium ch arac teri zed by (3 } is a t  t ained i n  

each period , bu t t h a  t consume r percep tions of prod uct reli abili ty 

a re influenced by past experience and c urren t prod ucer sig n als. 

For technic al simplici ty we will model cons u mer percep tions as : 

( 42 ) r t =r t-1 - Y  (r t -1 -S t -l ) + g  (m t -mt -1 >  + f (a t ) ,  


whe re 0 " Y " 1, g (  O )  , f  ( O  ) = 0 ;  g', f '  > 0 ; g '  , f  ' > 0 . 


The " s tory " be hind this specifica tion is as follows. By the  

e nd of each period consu me rs learn whe ther t hey have ove r - or 

unde res tima ted reli abili ty, and ad j us t  their pe rcep tions in  t h e  

next pe riod acco r dingly, cete ris p a ri bus. They also re ac t to 

changes in the terms of the w a rranty offered. ( If the terms of 

the wa r r  a n t  y do no t ch ange, no new i nforma tion abou t reli abili ty 

is obta  ined from the w a rra n ty ) .  Fin ally, we will conf i ne ou r 

anal ysis to the case r > s , since t he equilibrium t t

described by (3) req uires overins ur ance (m > L) for the case t 

r 
t < st, which would be ruled ou t by mor al haz  ard. (Thus 

ou r assu mp tion t h a t  f '  > 0 )  . 

O u r  d y n a m i c  mod e l  cons ists of ( 3 )  and ( 4 2 )  . Al though 

simpl is tic, we believe the model is reason abl y charac teris tic of 

many consumer dur ables m arke ts. In such marke ts (e . g. ,  au to­

mo b iles, toas te rs ) ,  by the time tha t cons umers beg in to develop 

p recise estim a tes of reli abili ty, the prod ucer typic ally changes 
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t h e  prod u c  t ( a  t le a st in term s  of con s u me r  pe rceptions ) .  It is 

pos s i b l e  that t h is occurs be cause the prod uc e r  finds it in his 

inter est to t ric k or  confuse his custom e rs . However, in ou r com ­

petiti v e  mod e l  these model changes wi l l  occur simp l y  in re sponse 

to changing cons u me r  p e  rc eptions . ( In ou r dynamic ve rsion of the 

monopoly mod e l  w hich fo l lows , t h e  monopo list has scope to conf use 

his custom e rs by mode l chang es) . As wit h the static mode l it is 

important to r e  alize that consume rs are not getting " ripped off "  

b y  produc e rs .  Produce rs are pro vid ing the combination of 

product, re liabi lity, and wa r ranty w hich best satisfies con ­

sume rs ' demand s, given their p e  rc eptions . 

Substituting ( 4  2 ) into ( 3 ) , we ha ve : 

I I 
( b ) ( ult-u 2t ) - rt ( l-st ) ult +gt 

( c ) 

( d  ) 

This is a system of nonlinea r fi rst-ord e r  diffe rence equations 

in the va riab l es ( st, t , a rt ) w _  -· ·  a s t  ationa ry m i t- h 
t , , 

solution ( S 1 
* 

L, 0, s 
* 

) ' w h  e re s 
* 

is suc h that C I ( S * 
) = L 

( t  his is the l ong -run equi lib rium defined in Section V )  . 

3 4  




assume that ( 4 3 )  ( c  ) hol d s  wit h equa lity at the stat i onary 

eq ui lib rium. 

˺ 

u l 

u l 

-g I 

-( 1 - Y )  

r +s * 

xt 

Tr a c t a b i l i ty f o r c es us to l imit o u r  atte ntion to the l ocal 

s t a b i l  i t y of the statio nary equi lib rium . I nitial ly , we w i  l l  

(T his can b e  shown to be the c a s e  i f  f (  a t ) = � 

L i n e ar i z ing the s y s tem (43 ) around the s t a t ionaryand u "  = 0 )  . 

equ i l i br i um , we h ave 

0 0 

0 - u  I 

A 0 

-f l -(1 - Y ) 

St-1 0 

mt-1 = 0 

at-1 0 

rt-1 0 

st 

mt 

a t 

rt 

+ 0 0 0 0 

- u c " 
(4 4 ) 

* 	 * 

(-u 1 g '  +s (1 - s ) u "  ) 

0 - u  1 f 


0 


0 0 0 0 


0 0 0 0 


y g '  0 

* ( st - s ) ,  etc . ,  and A l im f "(u1
�
-u 2 ) . 
where St = 
 = 


The f u  ncti o n s  are eval uated at th e stationary solut ion , so tha t 

II II * I I 
c =c 	 (s ) , g =g ( 0 ) , etc • 

We now have a system of order d iffer e n c e  equa­

tion s  , the  s o  l ut io n  of wh i c h  i s  of the form 

l i  n ear f i r  st 

( 4 5) 


St 

ffit 

at 

rt 

bs 

bm 

ba 

br 

• for 
 som e  x •= 
 , 
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-:--::---:-- " ( 2 -y ) c 

l i k el y  

The nec essa r y  and s u f f  i c i en t  con d  i tio n fo r l ocal s tab i l  ity o f  the 

s ta t  i o na r y  s o l  ut i on i s  0 < x < l .  { - 1 < x < 0 i s  r u l ed o u t  b y  

o u r  a s s u mpt i o n  that rt ) st , fo r al  l t ) .  
1 5  

Therefore, u s  i n g  standard m e thods , i t  can b e  shown that 

stab i l i ty o f  ( 4  4 )  req u i r e s  
It I It * * 

( 4 6 )  	 ( 2- Y  ) c  g +c (1 - y  ) s (1 - s  ) RA-1 
< 1 , 

It I t1 * * If 

2c g +c s (1 - s  ) RA- l+c B 


" 
wh ere = u / u  , (the standard mea s u re o f  abso l ute RA 

I L t 
r i sk av e r s  i o n  ) ,  and B = l i m * (f ) u /A { if f (at ) = 

" 2 r +  s * 
K � and u = 0, B = / 2 ) .K 

The second o rder  cond it i o n s  co r r e spo nd i ng to ( 4  3 )  (a - c) 

r equi r e  that the d e no mi nato r o f  the l e  ft-hand s id e  o f  ( 41 ) be 

po s it i ve, wh i ch we w i l l  w r  ite 
n * * 

( 4 7 )  g > B/ 2 + 1 / 2 c  - s (1 - s ) RA/ 2  . 

S i  nce 	 the d enom i nator i s  p o s  it i ve, ( 41 ) req u i  res 
* *( 1 -Y ) ( 4 8  ) ( a ) g > 1 	 s (1 - s  ) RA

( 2-Y ) 
* * 

( b )  g > -8/y - s (1 - s  ) RA 

I n  i n terp r et i ng ( 47 )  and ( 4 8  ) t h e  r eader  sho u  ld r ecal l that 
I I 	 I I2 g =g ( 0 )  and B = l i m  ( f  ) u I ( u1 - u2 ) .  


I n spect i on r evea l s  that ( 4 7  ) and ( 4 8  ) a r e  mo re to be 

I n 

sat i s f  ied the larger i s  g c . The r eason fo r th i s  i s  that 

9 can be i n t e r p r e t ed a s 3 r t/ 3 mt '  and f rom (4 3 )  (a), 
" 

a mt/3  st =c . Thu s, i s  po s i t iv e l y  c o r r e  l a ted w i t h  S t  ( 3  r t/ 3  s t> O ) .r t 
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s t abili ty degree  

s tabili ty posi tively 

adju s tmen t pe rceptions 

s tronge r 

adv e r tising l a rge r l i k ely 

e qu ilibrium 

s tabili ty long 

equilibrium by 

leading adve r t i s ing ! 

The likeli hood o f  al so inc r eas e s  wi t h  t h e  

of absolu te ri s k  ave r sion . This i s  becau s e  since con sume r s  a r e  

being insur ed agains t an a b  solut e  los s  (L) , for any g i  v en ( r t-s t ) > O  

t h e  lar g e r  i s  RA , t h e  s mall e r  will be L-mt (i . e  . ,  t h e  la r g e r  i s  RA , 

t h e  more insuranc e they will buy ag ains t a fixed los s  } .  T h e  l i k eli­

hood of is also cor r ela ted w i t  h t h e  spe ed of 

of con sume r s' ( y ) ,  which i s  not surpri sing 

s ince if y= O  , for e x  a mple , consume r s  don' t le a rn . Finally , since 

a d v e r  tising i s  misleading , i t  i s  not surpri sing t h a t  t h e  

i s  t h e  effec t of ( th e  i s  -B ) ,  t h e  le s s  

i t  i s  t ha t  t h e  long run will be a t tained . 

If ( 4 3  ) (c) doe sn ' t  hold wi th equali ty a t  t h e  s t a  tiona ry 

equilib rium i t  i s  easily s hown tha t t h e  nec e s  sary and suff icient 

condi t ion s for local s tab i li ty are iden t ical to ( 4  2 )  and ( 4 3) 

wi t h  B s e t  equal to ze ro . Thus t h e  of t h e  run 

i s  no means c e r  tain , e ven in the absence of mis ­
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I n t e r t e mpo r a l  M o n oeo l y  B .  

I n  our in t e r  t e mpo r al monopo l y  mo d e l  w e  want to c ap tu re the 

p o s  s ibi l i ty th a t  t h e  mon opol i  s t  w i l l  pe r c e i v e  how c onsumers 

l e a rn . S i  n c e  suc h  a mod e l  i s  in t r in s  i c a l l y  complex we w i l  l make 

s om e  s i mpli f ying a ssum p t io n s. F i r  s t ,  we w il l  a s  sume that con-

sume r s  are ris k  neut r al ,  so 

( 4 9 )  é( y -p ) + ( 1 -r ) { y -p+m- L ) = U, 

w h  i c h me ans the monopoly p r  i ce i s  given by 

( 5 0 ) P = 

T h en the 

U + y - (1-r }  ( L - M  ) 

monopo l is t '  s p r o ble m c a n  	b e  w r itte n 

f( 5 1  } m a x e-it [ y -c (s}-(1-s ) m- { 1 -r )  (L-M ) -a ]  dt 
{s , m , a  } o 

We will as sume tha t c o nsume r s  ad j u s  t their pe r c ept i ons 

a c  c o r  ding to 

( 5  2 ) (a ) r = P (  m, a )  a, P i n c r e a  s ing and c onc a v e  

a =  	'Y(s-r ) .  

m 
in 

the current v alu ed 

( 5 1  ) a r e  

-c ' + m + A 'Y = 0 

s - p a + a p 

( s  - p a  + a p m( L-m-T 

-1 + a f) a(L - m -T u. ) 

(-1 + a p a  ( L  - m- A 

a =  'Y ( s - r } ,  r = 

P ( O  , a ) =  oo ,  P { L , a } =  l ,  

its a r g ume nts , and 0 ê  M < L. 

(b ) 


For m  i ng 
 H a miltonian , the f i r st ord er c o n-

d itions for 

( 53 )  (a ) 

( b ) 	 ( L-m-A y )  � 0 ,  (rn=L i f  > 0 )  

y )  .;; Q ,  (rn= O i f  < 0 )  

( c ) 	 ' 0 


'Y )  a = 0 


(d ) 	 p( m ,  a )  a 

(e ) A =  - p  ( L-m ) + A 'Y p + X  i 
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l ocally : 

( 5 7 )  

T h es e  F . O . C .  ' s  have a st a t i o n a r y  so l u  tio n at 

( 5 4 )  ( s , m, r ,  � '  p , a )  = (r* ,  L, r* ,  0 , 1 ,  r • ) ,  


wh ere c ' (  r * ) = L. S ince the Hamil to nian is l inear in a and Ȕ and 


co n cave in (s , m , a) ,  the sufficien t co nd itio n s  can be sho wn to 


ho ld . 


We will assume that ( 5 3  )(b) ho ld s with equality at the 

statio n ary equilibrium , but that (5 3 )(c) is an in equa l ity . 

The r efo re ,  in the n eighbo r hood o f  the statio n ar y  equil ibr ium we 

can suppress a. Differ en tiatin g (5 3 )(a) an d (b) and ev al uatin g 

the d erivatives at the statio n ar y  equilibrium, 

1 - 2 a p  

The S . O . C .  ' s  r equire the deter min an t o f  the L . H . S .  is po sitiv e ,  

whi ch requir es 

- c "  d s  

= 

dm p d a  

(56) c " P  ' > l / 2 r *  . 


No tice the simil arity to the competitive case - -the statio n ar y  


e quilibrium ag ain r equires that c " p  ' ( • : a r;a s) b e  larg� . 


Using ( 5 5 )  and (5 3 )(d ) and (e), the sl o pes o f  the statio n ar y  

cur ves at the statio n ar y  so l utio n can be deter min ed : 

{ 5 5) 1 


.(a) 	 (di"/ d a )  a = O  = c"/Y 

. 
= c" 	 < c" /Y ,= 0( b ) ( dA.jd a  ) 

S . O . C .  ' s, 

A = O  a (  2 c" p  ' r  * ) +is 

sin ce b y  the 2 c" ȕ ' r  * > 1 .  Usin g (5 7 ), the p hase p l an e  

can be dr awn 

3 9  



s t a r t i ng w a r r a n ty co v e r ag e 

i n c r e a s i ng 

i n c r e a s i ng 

l i k e l y  co n v erg e equ i li­

pe r f e c t l y  mo nopoly 

compe t i t i v e 

Now co n s i d e r t h e  o p t  i m a l  mo t i o n  i n  a n e i g h bo r hood of t h e  

s t a t  i o n a r y  s o l u t i o n  s t a r t i n g a t  s o m e  a > r *  . We s e e  f rom t h e  

p h as e p l a n e  t h a t  f o r a > r *  , A > 0 a nd a < 0 .  Th e r e fo r e  , 

s - r < 0 and s o  b y  { 5 3 ) (  b )  , m + A  a <  L ,  o r  m < L-̃ a < L. 

T h e r e fo r e  , at a > r *  , t h e  i s  less t han 

L, b u t  ov e r  t i m e  . S i  n ce m + A  a <  L ,  b y  ( 5 3 )  ( a ) , 

s < r * and i s  ov e r  t i m e  . 

Al th ou g h  t h e  dyn am i c  comp e t i t  i v e and mo n o po l y  models a r e  

somewh a t  d i f f e r e n t  , a com p a r  i so n  o f  t h e  r e s u l t s  der i ve d  from t he 
0 

t wo mod e l s  i s  s o m ew h a t  p r o v o c a t i v e .  Unde r sim i lar c ond i ti ons t he 

long r u n  equ i l i b r i u m i s  g lob all y s tab l e  i n  t he monopoly model , 

b u  t can only b e  s ho w n  to b e  l oc al l y  s t a b l e  i n  t he com peti t i  v e  

mode l  ! T h u s  t h e  m a r k e t  i s  mo r e  t o  to an 

b r i um w i t h  i n f o r med c o n s u m e r s  u nder t han u nder 

a m a r k e t  s t r u c t u r e .  
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Summ a ry 

post 

post 

post 

po s t  

VIII . 

In this pape r w e  inv e stig a ted the impl ica tions of the 

a ss um ption tha t consum e r  pe rceptions of pr oduct r el ia b il ity c oul d 

be infl uenced by the te rms of w a r r a nty offe r ed, a nd by " adver tis­

ing . " We showe d that for pr oducts f or w h ic h  safe ty h a  z a r ds a r  e 

not a n  impor ta nt adjunct to produce fail ure, m isl e a ding a dvertis­

ing is l ik e l y  to b e  used b y  pr oduce rs, a nd th a t  suc h  a dver tising 

m ay be desig ne d to infl uence consum e r s  to eith er o ve r estima tes or 

unde r e  stim a te r e l  iab il ity . F or such pr oducts " inform ative" 

a dver tising w il l ne ver be use d by producers. F or pr oducts for 

which safety h a  z a r ds a r e  a n  impor tant adj unct to pr oduct fail ur e, 

it w a s  show n that equil ib r  ium may be consistent w ith eith er m is­

l eading or infor mative advertising . 

Both compe titiv e and monopol y mode l s  w e r e  constructed, a nd 

we showe d that the monopol y m a  rket e quil ib r ium is qua l  itative l y  

ide ntica l to the compe titiv e m a r k et equil ib r ium. 

The m a r k et equil ib r ium was shown to b e  � a nte efficient . 

Two concepts of ex efficiency w e r e  considered : ( i  ) a 

C ommon Law cr iterion ( equa l ex util ity ) ,  a nd ( ii )  a 

cr iter ion pr oposed b y  S pence ( m  a ximiz a tion of a ver a g e  ex 

util ity ) .  The mar k e t  a l  l oca tion w a s  shown to b e  g ener a l  l y  ex 

i n e f  f ic ient ( j n  e i the r se nse ) .  Four pol icy instruments w e re 

e va l  ua ted : ( i  ) im position of pr oduce r l iabil ity, ( ii ) de r ic e  

r eg ul a tion of pr oduct r e l  iabil ity, ( iii ) pr ohibition of mis­

l e  ading adv e r  tising , and ( iv )  pr ov ision of infor m ation on product 

r e l iabil ity. Imp osition of pr oduce r l iabil ity acheive s  ( first 
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b e s t  ) C ommo n L aw - e f  f i c i  e 9 c y a nd S p e n c e - e f f  i c i e n c y  i f  p r od u c t  

f a i l u r e  d o e s n  ¼ t  i n vo l v e  s a f  e t y  h a z a  r d s  . U s e  o f  t h e  o t h e r  po l i c y  

i n s t r u me n t s  i s  no t a l w a y s  j u s t i f i ed , e v en o n  s e co nd b e s t  e f f i c i ­

e n c y  g ro u nd s . 

F i  n a l  l y ,  t h e  po s i  t i v e a n d  n o r m a t  i v e  a t t r  i b u t e s  o f  a ' l o ng 

r u n  ' e qu i l i br i u m  { i n w h i ch co n s um e r  p e r c ep t i o n s  o f  r e l i ab i l  i ty 

a r e  a c c u r a t e  ) w e r e  a n a l y z ed . We co n s t r u c t e d  a d yn am i c  mod e l  

i n c o r po r a t i ng co n s u m e r  l e a r n i ng , and d e r i v ed t h e  c o n d  i t i o n s  u nd e r  

w h i c h  s u c h a l o ng r u n e q u i  l i b r i u m wo u l d  e x  i s t  , b e  s t ab l e  , a nd b e  

e f f i c i en t  . 
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l Fo r a revi ew o f  Feder a l  i n  the u . s .  
s e e  Po st Purcha s e  Co n s umer d i  s cu s s ion o f  
Canad i a n  pol i c i e s  s e e  

2 S e e  Po s t  P urcha s e  

FOOTNOTES 

Tr ade Comm i s s i o n  pol i c i e s  
Reme d i e s  ( 1 9 8 0 )  . For a 

S c he f fman and App e l ba um .  

Cons umer Remed i e s  ( 1 9 8 0 )  . 

3 Th i s  a s s ump t i o n  i s  made pure l y  f o r techn i c a l  conven i e nc e .  

Al l the re s u l t s  f o l  l ow w i thout i t  . 


4 Courv i l l e  and H a u sman ( 1 9 7 9 }  i nve s t i g a t e  s ome o f  the i mp l i c a ­
t ions o f  3 r/ 3 mų O  . 

5 Dropping the i n e l a s t i c  dema n d  a s  sump t i o n  , the repre s en t a t i ve 
con s ume r  ' s  expe c te d  u t i l i ty func t io n  c a n  b e  wr i t ten 
rV ( z , N ) + ( 1 - r )  V { z  , N+ ( m- L )  z }  , whe r e  z i s  the number of un i t s  
o f  the c on s um e r  good s ,  and N i s  the number o f  un i t s  o f  the com­
po s i te o f  o t he r  goods c o n s umed . Maximi z a t io n  o f  t h i s  u ti l i ty 
func t i o n  with re s pe c t  to z and N ,  subj e c t  to the budget con s t r a i n t  
Ŵ ŵ  s u l t s  i n  a n  i n d i re c t  u t i l i t� f unc t io n  v { p ,  y , r  } wi th 
v 1=- ( rV�+ { 1 - r  ) V� ) z  , v = { v -v )  . A l l  o f  the r e s u l t s  can thenp r

be s hown to fo l lo w .  


6 Th i s  wo u l d  proba b l y  b e  r u l e d  out by mor a l  h a z a r d  p ro b l em s  . 

7 we u s e  the Common Law rathe r than a Rawl s ia n  c r i t e r i o n  here 

b e ca u s e  the Common Law c r i t e r i o n  wou l d  a ppea r  to b e  the b a s i s  o f  

to r t  l aw .  


8 Sugg e s ted in S p en c e  ( 1 9 7  7 )  . 

9 E x  po s t  e f f i c iency o f  c o u r s e  r equ i re s  a=A= O  . 

1 0  Th i s  a l lo c a t i on i s  a l so Rawl s i a n- e f f i c i ent . 

1 1  The Common Law c r i t e r i on wi l l  g e n e ra l l y  not b e  ( Pa re to ) e f f i ­
c i ent for s e cond b e s t  po l i c ie s  s in c e  the Rawl s i a n  c r i t e r ion may 
r es u l t  in unequ a l  u t i l  i ty l e ve l s  in s e cond b e s t  s i tua t io n s  . 

1 2  Th i s  i s  s hown for a s imp l e r  mo de l i n  Courvi l l e  and H a usman 

( 1 9 7 9 )  . 
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1 3  The r e s u l t s  a r e  una f  fected by dropp ing the ine l a st i c demand 
a s  sump t i o n .  

1 4  A s  w i th the compe tit ive c a s e  , informa t  ive adve rt i s  ing wi l l  
neve r  be p ro fitable . 

1 5  See B a umol ( 1 9 5 9) ,  Cha p t e r  1 6. 
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