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This paper examines the incentives for firms to 

discl ose informa tion on product qual ity. I show that within 

the context of a simpl e model when firms have rel iabl e  

information on the qual ity of their products, they wi l l  

al ways discl ose the information. This resul t was al so shown 

by Grossman (1982) in the context of product qual ity. 

S tigl itz (1975) had previousl y  used the same argument for 

the l abor market. Next, I examine the incentives for firms 

to discl ose product qual ity when they do not al ways have 

rel iabl e information about product qual i  ty. I show tha t 

within this model , firms do not discl ose al l the information 

they possess and as a resul t social wel fare is l ower. I 

then expl ore the incentives for firms to test for product 

qual i ty when testing is costl y. When teõtifig iö costl y, 

there are many equil ibrium l evel s of testing. Firms never 

test too l i  ttl e and may test too much. Next, I exp l ore the 

incentives for firms to improve product qual ity when 

informa tion is imperfect and testing costl y. In this model , 

a l emons market occurs: average qual ity is too l ow. 

However, the l emons market inefficiency can be al l eviated by 

manda ting tes ting. Whether manda ted testing raises or 

l owers welfare depends on the gain from improved quality and 

the cost of te stin g. Fina l  l y, I suggest how my model may be 
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applicable to a wider rang e of problems . 

It is no rmal for t he p roducer to have be t ter 

information on a prod uct's att ribut es or qualit y than the 

consumer. D isclosure by the prod ucer is a common met hod 

lfor t h is informat ion to be passed on to the consumer. In 

Section 1, I discuss Grossman's result that firms will 

al ways disclose information about product qualit y. There are 

many necessary conditions for th is result. On e crucial 

assumption is that producers always know product qual ity. 

In Se ct i on 2, I show that in a mo d e  l wit hout this as sump t ion 

producers withhold information whenever it reveals that 

product qualit y is well below t he market average. The level 

of qualit y below which information is w ithhel d by firms is 

defined as a trigger level. Information about quality less 
t 

than this t r  igger is bad inf orma t ion and is not rel ea sed to 

consumers. Information about quality greateú than the 

trigger is good information that firms freely disclose. In 

Section 3, I discuss the incentive for firms to test their 

product s in order to discover their quality. I show that 

there are multiple stable equiliqria and t hat firms oft en 

test more t han is socially optimal. In Section 4, I 

demonstrate that with imperfect informat ion, average product 

qualit y is lower t han socially optim al . In Sect ion 5, I 

show t hat man dating testing may either r a ise or lower 

welfar+. When testing is jandated, firms have the 



Disclosure Perfect lnfQLmation 

incentive to improve qual ity. The gain f rom incre ase d 

quality must be weighed agains t the cost of test ing. 

In Section 6, I discuss general pol icy impl ica tions and 

discuss other areas to which this model can be e xtended. 

Perhaps, the most importan t impl ica tion of this paper is 

that results f rom these model s are quite se nsitive to the 

assumptions. I expl ore how changes in certain assumptions 

chang e the resul ts. There are many mor e possibl e extensions 

of the model. Discl osures are not al ways bel ievabl e  and 

firms sometimes deceive consumers. Al so, consume rs are not 

always as rational as I assume. Theref ore, my principal 

concl usion is that it is important to understand how 

real istic a set of assumptions are f or a particul ar probl e m  

before making def initive pol icy recommendations. 

1. е11b 

Discl osure is an ef f ective me thod by which inf ormation 

about product qual ity can reach the marke t. Grossman (1982) 

has argued that all verif iabl e inf orma tion wil l be disc l os e d  

in the market. Thus, inf ormation about l ow-qual ity as we l l  

as high-quality products is discl osed. He argues tha t, if 

consumers have prior bel ief s about the range of product 

quali ty in the market, f i  rms sel l i  ng produc ts a t  the top of 

this range wil l discl ose their product's qual ity. 

Otherwise, their products will be just average 

and wil l bring a l ower pric e .  Products with qual ity just 
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Model 

be low the top of th e range will then also be disclosed as 

such, because consumers would otherw ise believe th em to be 

of lower quality than they actually are. This argument can 

be repea ted u ntil the q u a lity of all but the lowest q u al ity 

product is disclosed, and its quality is known by default. 

Grossman1s argu ment can be f or mal i z ed in a model which will 

also be useful for later analysis. 

1. 1. !la 

Consumers: 

( 1) 	 Consumers have unitary demand for tĚe product, 
i.e., they purchase at most one unit of 
product, rega rdless of quality. (See Figure 1.) 

(2) 	 All consumers have identical expected utility, v. 
V is linear in expected quality, E(q), and in 
risk, var(q), and separable in incose: where r 
is the degree risk 	 aversiot: 

V = E(q) r var(q) + Income. 

(3) 	 Consumers maximize utility: they pur cɑase th e 
the product that maximizes consumer surplus. 

Producers: 

(4) 	 Each firm produces exactly one unit. 

( 5 ) The production process is the same for all firěs, 
but quality is stochastic and varies between 
minimum quaĜity, qmin' ùnd maximum 9uality, qm x·a
The productĝon process lS characterlzed by a 
uĞifocm distcibğtion between qmi; and qm x· �ora.sĠmpllcġty, lt lS assumed that qmax = qmin + L .  

Thus, the uniform distribution has a he1gnt of 
one. (See F ig ure 2.) 

(6) 	 The cost of engaging in production is c per unut 
produced. 

of 

-



· Figure 1 
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Structure of Information: 

(7) 	 Firms know their product quality an d can 
release it in a believable an d verifiable form. 

(8) Consumers know quality if disclose d .  Consumers 
know that a pro duct of un disclosed quality is 
un disclose d because a firm is maximizing 
profits by not disclosing. Consumers also 
know the production process as describe d above. 

Mar ket Equilibrium: 

(9) 	 There is free entry into the market, an d 
consequently expected profits are equal to 
zero . Prices are set competitively . 

I now derive the equ il ibr ium price function, i.e. a 

pro duct's price as a function of its expected quality an d 

the variance of its quality. By assumptions (2 )  , (3), an d 

(9), all consumers must achieve the same consumer surplus,. 

k, in equili brium. Otherwise, consumers with lower consumer 

surplus would bi d more for products where consumer surplus 

is higher . Therefore: 

E (q) - r var  (q) - price[E(q), v  ar(q) ] = k, 

an d 

price(E (q) ,  v ar(q) ] = E(q) - r var (q) - k. 

Thus, a pro duct of known quality, q' se lls for q'- k. A 

pro duct with expected quality, q', an d a variance of 1 / 1 2  

(the variance of the uniform distri bution) sells for q'-

r/12-ll, 

k is the consumer surplus derive d from purchasing the 

product. (See Figure l.i k is determined by assumption 

(9), the free entry con dition: 
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E(price) = E(q) - r var(q) - k = c, 

or 

k = E(q) - r var(q) - c. 

k also depends on the equilibrium disclosure poliдJ of 

firms. If all information is disclosed then var(q)=O, and 

k = E(q) - c a + l/2 - c ,qmin 

and thus, 

pr  ice(q) == q - (qmi n  + 1/ 2) + c. 

If no information is disclosed then var(g)=l/12 and 

k = qmin + 1/2 - r/ 12 - c, 

and thus, 

pri ce(q) = c. 

Therefore, the price is the samÅ for all products. When no 

information is disclosed consumer surplus is lower by r/12 
than when all information is disclosed. 

The used car marke t is an example of a market like the 

one described in the model. Five-year-old CrÆvies va©J in 

quality depending on the care given them by pr evious oÇners 

and other random factors. If used car dealers know the 

car's quality, they must decide whether or not to release 

their information to consumers, who otherwise have no good 

way of determining quality. The model may also characterize 

other goods. Firms may begin with the same basic technology 

for producing widgets. After prod u ction , however, not all 

widgets have the same quality, Èecause of various 

uncontrollable shocks, such as unperceived d2!!erences arnoɏɐ 



Proof Grossman's Result 

receive the qmi n + 1/ 4- k, sinc e q min 

firms in worker or manager quality, or differences in 

humidity during productiQn. Firms are aware of the quality 
-

of their product and must decide whether or not to disclose 

it. {The incentives for firms to test their products when 

testing is costly are explored in Section 3.)2 

A sum mary of the model may be given as f oll ows: 

(1) price(q) = E ( q) - r var(q) - k price 
equation 

( 2) 	 f (q) = 1 qminqqqqmin+l production 
process 

( 3 ) 	 Firms know their products quality 

(4) 	 Consumers know what firms disclose about 
quality and that if fi  rms do not disclose 
quality that the firms are maximizing 
profits by not disclosing. Consumers also 
know the production process. 

1.2. в 

In this section, I show th at with in th e context of the 

above model firms always disclose quality. • assume for now 

that consumers are risk neutral, i.e. that r=O. The proof 

goes through equally well if consumers are risk averse, but 

it is not as tractable. 

Suppose no firms disclose quality. The price received 

by all firms is qmin + 1/2- k. All fi rms with quality 

+ 1/2 have an incentive to disclose their product'sq>qmin 


quality, since they would then receive price p(q) = q - k > 


+ 1/2 - k. All remaining firms not disclosing nowqmin 

+ 1/4 is the average 




qual ity of undisclosed producks. Thus all firls бitb 

product quality q>qmin + l/4 disclose, low e r i  ng the pr ice 

for non-disclosing firms to qmin + 1/8 - k. This line of 

reasoning continues with all firms with p r oduct quality q> 

+ (1/2)0 disclosing in the n'th iteration. Since t he qmin 

limit of (1/2)0 as n goes to infinity is zero, all f irms 

with disclose their product's quality. The result isq>qmin 

comp lete disclosure. 3 

Not only is complete disclosure an equilibrium, but it 

can be shown that complete disclosure is the onl y  

equilibrium. The proof i s  a proof by contradiction. Assume 

that there exists another equ ilibrium where products of 

quality, qeV ar e not di sclosed. Also, assume that V is 

closed and of positive measure. Let b equal the maximum q 

over the set V. Thus, 

b > E (q l qeVJ as b is the maximum valu e of q and 

the expectation gives positive [eight to q<b. 

If Яаe quality is undisclosed , 

Price[qeV!q undisclosed] > ? rice [ q eV I q  disclosed], 

or else firms would prefer to disclose qual ity. _ Also, the 

price of an undiscl osed pr oduct is E(q!qeV]. However, price 

of a product of q uality b is E[b!q di sclo s ed ] , which equals 

b. Thus, combining tЮe above equations yields, 

E[qeV!q undisclosed] > b. 


This contradi cts the defi:1ition of b. Thus, the::-e cannot 




Disclosure with Imperfect Information 2. 

ex i st a set V w here quali ty is not disclosed .  Therefore , 

the o nly equ ili brium is complete d isclosure . 

In Sec t  i o  n 1, I a ssume t h a  t t h e  f i rm a lw ays k n  o w  s 

pro duct quality exa ctly. The used car dealer k n o w  s the 

quality o f  h i  s car a nd the w i  d get m anufa c turer k no w  s the 

q ua l i ty o f  h i  s w i  d g et .  W h i le t h  i s  m ay n o  t be an extreme 

a s sumpti on for s o me i ndustries , it seem s i m plausible tha t a 

used car dealer has perfect k n o w ledge about all attributes 

of the car. Furthermore ,  even w i  th proper des i g n  and 

tes t  in g  for most products , some inform a t ion about an 

attribute will most li k ely not be k no w n  to  the producer. 

This unknown i n form a t  ion i s  not necess arily bad informat ion.  

A manufacturer may produce a n  ext remely dura ble product , but 

n o t  di s cover i t  until years la ter. 

As sume tha t a firm tes t s  the product after produc t  ion , 

but tha t  testi ng is i n c o n͕lus ive w i  th probqbili ty p and tha t  

firms cannot retest. For example ,  a new des i  gn can be 

tested for durability by subjecti ng i t  to intensified use. 

The product bei n g  tes ted m ay brea k a fter 1 00 uses ind i ca t i ng 

p o or qual i ty ,  or i t  may brea k after 1000 uses indica t in g  

high quality. Alternatively the product m i gh t  m alfunct ion 

on the first use, regardless of the actual quali ty, because 

the tes ting proced ure was not applicable for this new 
., 

design. Thus, in this lat ter case, the test can said to 

1 1 



жDecision Disclose Information 1Q 

Given that with probability p a firm 

quality and it can . .... w 1 ,_n 

have been inconclusive. 

7here£ore, tbe fi:Э k nows the tr ue qualiɎy, q, with 

probab ility {1-p} .  When testing is inconclusive, -cne after-

t e st inf o rmat i on abo u t  the p r o d uct is the s am e  a s  the pr e-

t e st inf o  rma tion abo u t  the pr od uctu that i s, q ual i ty q, i s  

unif ormly d i strib u t ed betw een and q min+l. In th i s  qmin 

cas e, the firm cannot disclose p r oduct q u al ity since the 

firm doe s  n o t  ȯn ow the qual ity. H o w  ev e  r ,  i t  may discl o s e  

that it h a s  t e s t e d  the p r oduct and the test wa s 

inconclusive, by lab eling the product �q ua l ity un>nown? 

(�Qo�). A pr o duct lab eled �Qo" may be thou g ht of as a 

p r  o d uct lab el ed гrun of the mill.x That is, the firm mak es 

no  cla ims abo u t  th e q u al i ty of the p rod uct. 

When the test is conclusive, the firm may choose not to 

r ev eal the inf o rmation ,  but instead to al s o  label the 

pr oduc t  �q u ality unkn o w n." It is p o s s ibl e ,  but unl i k  ely 

that consumers o r  tve government coQld detecw that the firm 

is lying in this situation. The firm can always maintain 

that it never pe r formed the test. (A firm that claims that 

its p r oduct has a qual i ty su p e r io r to its actual qual ity 

will u s u ally be detected. However, a firm that says it does 

ɍot 	 know the qual ity when it actu ally do e s  will rar ely be 

4detected.)

2.1. 

does not know its 

owr. impunity declare ¨quality 



unkno w n" ev en wh en the qua l ity is known, the firm must 

decide wha t inf ormation to disclose a nd what informa t i o n  t o  

conce al. A f irm will disclose the quality of  its product 

when ever the price f or the disclosed quality is gre a t er than 

the pr ice o f  a product lab eled "qual i ty unkno w n." This 

propositio n f o llows directly from the assump tio n tha t f irms 

maxim i z e  pro f its. Sinc e a f irm se l l  s o n l  y on e un i t  o f  t h e  

good,  maxim i z  ing pro f  its corr esponds t o  maximizing the price 

by deciding whether to discl ose qua l ity. 

A disclosur e policy can b e  charact eriz ed by the 

dec ision t o  disclose qual ity whenev er qua l  ity is gre a t er 

than a trigg er, t. Qua l  ity greater tha n  the trig ger (q>t) 

is good inf ormation and is disclosed ,  and qua l ity l ess than 

the tr igg er (q<t) is bad inf orma tion a nd is concealed. 

Thus, tE(qmin,q ) is the tr igg er valu e and the discl osur e max

policy can be  deno t ed by t. (Also , def ine T as the amount 

the tr i g g er exc e e ds th<lt is , T=t-qmin•)q min' 

F rom S e ct i o n  1, the price of a product with disclosed 

quality, q, is q-k. The pric e of a product l a b e  led "QU" 

E ( q I "QU " , t) -k. De f in e , E ( q I "Q U ft , t) ..... k =a ( t) • S Thus , a f i r m 

is 

will pre f er d.isclosing quality if q- k>a(t)-k or q>a(t). 

Ther͋f͌r͍: a(t) is also th e trig g er in equil ibrium , that is, 

a ( t) =t is an equi l  ibr i urn cond ition. 

To calculate a(t) Bayes Theorem is used. When a firm 

announc es "aua l ity unknown", either it knows q and q<t or 

13 



Probr•op" !Firm ';nows) Prob(;'i;;;n knows) 

Prob("OU"IFirm does not knowlProb(Firm does not know) 

does 

Below are the probabilities that a firɌ labels the product 

•oo" given that it does and does not know quality. 

Prob("Qo•! Firm does not know) = 1 

Prob ( "QO" f Firm knows) = T. 

The latter probability is equal to T because ɋ Ы q is 

uniform between q and qmin+l, i.e., Prob(q<t)=T. Frommin 

before, 

Prob{Firm does not know) = p 

Prob(Firm knows) = 1-p. 

Osing Bayes Theorem: 

Prob("QO) = 

Prob(•oo•!Firm does not know)Prob(Firm does not know) 

+ Prob(•ou•!Firm knows)Prob(Firm knows) = 

p + T(l-p). 

Prob < •ou·) 

= T(l-p)/(p+T(1-p/] 


Prob(Firm does not knowl•oo") = 


Prob(•oo·r 

=p/[p+t(1-p)] 

The expected value of q given a firm announces Ьao• is: 

a(t) = Prob(Fi rm knowsi•Qu")E[q!Fir6 knows] + 

Prob(Firm does not knowr•co•)E[q!Firm does not know] 
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Disclosure Ayerse Consumers J K 

Solving a(t)= t  , yields the 

= [  T(l-p) /[p+T(l-p) ] ]  (qmin+T/2) + 

[ p/(p+T(l-p) ] (qmin+l/2) 

a qmi n  + [ T2 (1-p) + p] /2[p+T(l-p) ] • 

equilibrium t ,  of  

F i gur e 3 sho w s  the distr ibu tion of  quality for products 

lab e le d  "QO" . 

Remembe ring that p is the p r o b  ability o f  an 

inconclusiv e test , and t is the trig g er above w hich 

in fo r m a t i o n  on quali ty is disclosed , the equa tion f o r  the 

equ ilibrium t r igg e r  yields some expec t ed results. I f  p=O , 

t•qmin and all info r m a tion is released. All inf orma tion 

disclosed is G r  ossman's result as explained in Section 1. 

As p appr oach͎s one , tha t is, testing b ecomes m o r e  

inc onclusiv e ,  t appr oaches q min+l/2 ,  only inf orma tio n on 

products of abo v e  av e rag e quality is disclosed. Also the 

t rigg e r  is a m or͏tonically incr easing funct͐on of p. Thus , 

the less r eliable the testing , the more inf o r m a t i on th e firm 

withholds . 

2.2. 

On ave r ag e ,  risk neut r al consum ers do no t suf f er 


because o f  the f ailu r e  o f  firms t o  release b ad in f orma tion. 

Consume r s  pay ave r  age  price o f  qmin+l/2-k w hich equals c,  

and receive an averag e q uality of qmin+l/2. If  consum ers 

a r e  risk av e r  se , how ever, utility is lowe r ed by the amoun t  

rv ar (q I "QO", t) . The distributio n o f  products lab el ed "QU" 
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Figure 3 


Equilibrium and Disequilibrium Values for the Trigger 


l/ (p+T (l-p)) 

p/ (p+T ( l-p) ) 

- - .._ -

t-=a ( t) 

3a--Equili..brium 
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Figure 3 - Continued 
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a(t) t 

3b--trigger too n1qh 

t a (t) <;min+l 

3c-- trigger too low 
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is not the same when consumers are risk averse because the 

equilibrium condition is no longer a(t)=t but rather a(t)-

rvar(qi•Qo•,t)=t. Consumers who purchase the undisclosed 

quality must be compensated for the increased variance. 

Figure 4 shows the equilibrium tr igger when consumers are 

risk averse. The more risk averse consumers are, the more 

information is disclosed in equ ilibrium. Thi s result can be 

seen by looking at the condition for an equilibrium trigger. 

For a trigger to be an equilibrium, 

E[q]-rvar(q] = T 

must 	 hold, where, 

E[q] = [T+p+pT]/2[T+p(l-T) I, 

E[q2] = [(l-p)T3+p]/3[p+(l-p)TJ, 

and 

var ( q ] = E [ q2 1 - ( E [ q ] ) 2 • 

(All expectations are for a product labeled "QO" given p 

and T.) Totally differentiating the equilibrium trigger 

condition with respect to T and r yields: 

[d(E(q)/dT]DT - var(q)Dr -r[d(var(q)/dT]DT = DT. 

Evaluating at r=O yields: 

dT/Dr = var(q)/[p1•5 - 11 < 0, 

since the denominator is less than zero. Therefore, 

increases in risk aversion, i.e., incrþases in :: , cause a 

decrease in T, and hence ÿore information is disclosed. 

Since risk averse consumers would prefer complete 

disclosure, firms might at tem pt to earɉ a reputation 

lS 
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Figure 4 

Distribution of Quality for Products Labeled •oo• 

with Risk Averse Consumers 

r·s 

t a . +1 

a = mean of distribution 
t = trigger 
s = variance of distribution 
t = a-r·s is the equilibrium

condition 

1 Q 



always disclosing information, even bad information, i.e., 

q<t. However, reputation is unlik ely to lead to all 

information being disclosed unless contracts are written for 

many periods. Imagine a firm that de c ides to always 

disclose product quality . The firm will suffer an expected 

loss equal to (l -p)T2/2 , that is, the probability of knowing 

the quality, (l-p) , times the probability that the quality 

is beloll the tr  igg er used by other firms, T, t ime s the 

average loss, (T/2) , from discl os ing the quality of low 

quality proddcts, rather than labeling the product noun and 

receiving t-k. The firm would have to be able to mak e  up 

for thi s  loss the p% of the t imes that the quality is 

actually unknown by receiving the price of an average 

product whose quality is actually unknown, qmin+ (l/ 2)- r/12-k 

rather than t-k , the price of a product labeled NQUft when 

firms withhold information. If a firm has earned this 

reputation and always discloses quality đhe1 it is known, 

the firm might be able to receive the premium. However, 

there is an incenti ve to cheat on the reputation and label 

some low quality known products noun. 

Consumers will not want to pay the price premium for· 

products labeled NQu• if they believe that firms are 

cheating and knowingly selling low quality products as •Qun 

products . Consumers will observe quality after they use the 

product. They base their judgment about whether a firm is 

cheating on the percentage of p r  oducts labeled nQon and o· 

20 



Consumers Misperceptioos about Reliability 

Testing 

the q u ali  ty d i stribut i on of products la beled "Qo• ov er t i me.  

Whe n e v er this percenta·g e is grea t er than p,  or the average 

qual i ty o f  products labeled "Qo• i s  less than qmin+l/2 , 

chances are that f irms have know ingly sold low q u al i ty 

pro ducts as "oo•. Firms w i  th a reput a t  ion for no t che a ting 

w i  l l  h a v e  a stron g  i n c e n t i v e  to che a t  i f  in the pr e v  i o  u s  

periods , the p ercentag e o f  products undi sclosed is much less 

than p and the products w hich w ere act ually o f  unknow n 

qual i ty w ere of qual i ty gre a t er than qmin+l/2. Then 

know ingly labeling a product of q u al i  ty q min as "QOft w ill 

not jeopardize th e reput a t ion o f  th e f irm b u t  w ill increase 

rev e n u e  from qm i n- k  t o  qm i n+l/2 -r/12 - k .  Thus, f irms w ill 

so me t i  mes have the ince n t i v e  to milk 

When contracts are w r i t t en for many 

the i r  rep u t a t i  ons. 

periods, the f irm's 

p͑of i ts are una f f  ected by i ts disclosure dec isions during 

the period of the contract. How ever, when the con tract is 

ren e w  e d ,  i t  is to the a dv an t a g  e o͒t h e  flrm c.o h a v e  arn e d  a 

rep u t a t i on for disclosing all informa t ion ,  b ecause when 

qual i ty is truly unkno w n  i s  w ill rece ive  higher prices. 

Th us ,  f irms have more of an incent i v e  t o  earn reputa tions 

f or disclosing all informa t ion w hen contracts are over 

sev eral t ime periods. 

2.3. I Q! 

Mispercep t i oos about p w ill not persist in the mark et  
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' 

oriori 

reliabililty is 1- pw , where P w¤Ptrue · 

Rooft is Ptr ue + (1-Ptrue)Tw, 

Similarly, if Pw>Ptrue 

- t" 7'""' ('_ ... , ..  .... ... ,K--..� . .. ..: l..,j, ... J- I 

observe tbe r elative number of products labeled ftoo• and �se 

these observations to update their estimate of p. Assume 

consumers have incorrect perceptions about the reliability 

of the testing mechanism, i.e., con sumers conjecture the 

the t 

ate aware 

Irlgger,. 

J § qmin + Pw5/[l+Pw5l'• 

in order to maximize profits. (If there are many fi rms then 

one firm will not alter its disclosure decision in order to 

Furthermore, assume 

They will then firms 
 of these mi sperceptions. use 

prevent consumers from learning p.) However, then the 

number of products labeled 

which not equal Pw 

their 

does + (1-pw)Tw. Therefore, consumers 

will llpdat:e estimates in the direction of IfPtrue · 

then consumers will expect fewer products to bePw1<Ptrue 


labelled •ouR than actual ly are labelled •orft. Therefore, 


consumers will revise their estimates of p upwards. 


consumers will expect more products 

labelled •oo• than actually are labelled •oo•. Therefore, 

consumers will revise their estimates of p downwards. Only 

when will consumers' perceptions be borne out byPw•Ptrue 

the market. Therefore, consumers n¥ed not have ɇ 

knowledge about p, as the market equilibrium Nill reveal it. 



Costly Product Testing 3. 

In  the previous sections ,  I assumed tha t al  l firms test 

products and tha t the t esting is costl ess. In this section ,  

I a ssu m e  t h a  t t e  sting is c o s t  l y  a n d  a l  l ow t h e  numb e r  o f  

f irms who t es t  to b e  endogenously d e t  ermine d. I show tha t ,  

f or l ow costs o f  testing al l .  firms test in equilibrium. For 

m odera t e  costs, either everyone tests,  no one tests , or a 

certain fraction t ests. Howev er, the l a t t er equil ibrium is 

not stabl e. For high costs of testing, no one tests. I 

a l so show tha t  firms hav e incentives to test more of  t en than 

is soci ally optima l. 

T o  simplify the exposition, once again assume tha t  

consum ers are risk neutral.  Furthermore, assume tha t the 

t est f or product qual ity always rev e  als the true qual ity, 

i. e. , p=O. However, acquiring the technology costs the firm 

ct. F or a firm not inv esting in the testin9 procedur e ,  the 

product qual ity is unknown, i. e. , p=l , but no expense i͓ 

incurred .  

A f irm has two decisions t o  ma ke ,  whe ther to 

acquire the t esting procedure , and wha t inf orma tion 

to rev e al , if it do es test. The first question to 

be a nswered is wha t  inf orma tion wil l  a firm rel e ase if it 

do es t est. Assume e is the proportion of firms which have 

͔ acquired the testing procedure, and ( 1  -6) the proportion 

which have, and tha t e, is for the momont fixed. Following 



the techn ique employed in Section 2, the trigger, t, can be 

computed. The t r  igge r will de pend on e. A f i r m  which knows 

quality, q, is ind i f fe r  rent between reve al i  ng q=t and 

lab elin g the product qual ity unkn own. (Once aga i  n, q>t is 

revealed, q<t is concealed.) The consume rs is w ill ing to pay 

the expected value of the p roduct labeled �Qo" . 

Assum ing e f ixed , e pl ays the i dent ical role to p. If 

a product is labeled mQU" e ithe r the f irm does not h ave the 

testing p rocedure and the co n d i t ional me an fo r q is 

qmin+l/2, o r  else, the fi rm has the test ing proced u re but 

has deci de d not to disclose , whe reupon the co nd itional me an 

is qmin+T/2. Thus , the t r  igge r  in �eq u ilib r ium� fo r the 

f irm with the testing p rocedu re is t-=e·5/(l+e•5). All 

info rmat ion about q greate r than t is released , all 

infor m at ion about q less than t is conce aled. Howeve r ,  the 

equ ilib rium e must be determi ne d  . 

No one testing the p roduct , A=l , is an equ il i b r  ium i f  

the g a i n  i n  ex pected p r  ice f r  om test i n g  is less th an the 

cost of test i ng. In th is case no one would have the 

incent ive to st a rt test ing and hence 6=1 is an equilib r ium. 

S ome f i  rms test i ng an d othe rs not , is an equilibr ium if 

f irȪs ȫ re ind iffe rent between test ing and not test ing. In 

th i s  c a se , both types of fi rms would be maki ng the same 

p ro fit. 

All firms te sting, i.e. e=O, is an equilibrium 1: t:he 

loss in expected price to any one firm from ce as1ng testing 
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excee d s  the co st savings from not te sting. 

The expected pric e if the firm tests is: 

Prob(q>t)E [ qla>t] + Prob ( q  <t)E ( ql•oo• ,  t] - k 

= (1-T ) [ qm i  n+(l+T)/2 ] + T [  qmin+T] -k 

= (l+T2 ) /2 + q -k . min 

Thi s price d e  pend s  on e as T d e  pends on e. (Thi s price is 

gr eater than q min+T-k w hich is the price rec eived by the 

firm that never te sts and ther efore alw ays labels th e 

product "Qo•. (R e member , T<l/2) . The refor e ,  w hen te sting 

is costle s s ,  all firms w ill te st and all information is 

disclos ed.) The ga i n  from te sting is the e xp ected price if 

the firm te s t s  mi n u s  the pric e if th e firm doe s not t e  s t. 

Thus , th e gain is (l+T2)/2 - T. 

All firm s te st their product , i. e. , 9=0 , is an 

eq uilibr ium if the gain in exp ected price from testing is 

great er than the co st of testing: 

(3.1) (l+T2)/2 - T > ct. 


When 9=0 , t=qm i  n ' T=O and (3.1) becom e s  1/2 >ct. Th er efore , 


all firm s te st only when is le s s  than 1/2.
ct 

Som e firms test and others not , i.e. ,  0 <9<1 , is an 

equ ilibrium if firms are indifferent betw e en exp ected gain 

in price from testing and the cost of te sting. 

( 3 • 2) 


Equation (3  .2) can hold onJy for c betw e e n  1/8 and 1/2 and
t 
5w hen 9=[1- ( 2ct)• ]2/2ct• ( Note: ct=l/8 implies 9=1 , ct=l/2 

implies 9=0.) 
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costs firms testing stabilitv eguilibriurn 

No firms t e  st , i .  e . ,  9=1, is an equilibrium if th e 

expected ga i n  to t esting i s  less than th e cost of t e  sĥing : 

(3.3) 

When 9•1, tQq +l/2, T=l/2, and (3.3) i s  l/8 <ct. Thus,min 

ct>l/8 is a necessary condition for no firms t esting. 

Therefo re, no firms t e st only whe n  t h e  cost of t e  st ing i s  

great er th an 1/8. Alt ernatively, w he n  th e cost of t est i ng 

is less than 1/8 firms alw ays t e st. 6 

These results may be summar i  z ed as: 

ct<l/8 

.ttl 

9=0: all firms t e st yes 

9=0: all firms yes 

1/S<ct. 9= ( 1- ( 2ct) • 5 ) 2I 2c some not : 

9•1: no firms t est yes 

l/2<ct 91: no firms t est yes 

Next the stability of th e equilibri a are explor ed. All 

firms testing, i .e., 9=0, i s  a stable equ i libri um for 

ct<l/2 . If everyone is t esting and s everal firms decid e not 

to test, th ey will sav e ct, but los e approxi mat e  ly (l+T2)/2 

- T, which eq uals 1/2. Th e refore, for strict ly less tbanct 

1/2R thos e  f i rms w ho have stop p e d  testing w i  ll pref er to 

resume t e  sting. Thus , 9 w i  ll decrease back to 9=0 and 

rl.Q.t. .Q..f 

th ere fore 9=0 is a stable equilibrium. 

Likew i s e  , no fir� test ing is a s table equilibrium for 

ct>l/8. Whe n  no onĦ is t e  sting , fi:�s whi ch decide to test 
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will release information whenever q>l/2. This trigger leads 

to an expected gain from testing of 1/8. However, if the 

cost of testing is strictly greater than 1/8, these firms 

will find it more profitable to stop testing. Thus, 9 will 

then increase back to 9=1 and therefore 9=1 is a stable 

equilibrium . 

The equilibrium 9=(1-(2c )"S)2/2ct, for l/8<c <l/2, ist t 

not stable. If 9 increases slightly, i.e., a few firms 

de cide not to test, then all the remaining firms prefer not 

to test. This instability arises because as mo re firms 

dec ide not to test, the remaining firms are better off not 

testing. As 9 increases, the gain from testing decreases, 

and thua firms that previously tested will find the cost of 

testing greater than the gains. Then 9 will continue to 

increase until 9=1. Thus, for small increases in 9, the 

7market moves to the stable equilibrium 9=1.

The same argument can be ôade for small decreases in 9, 

i.e., a few firms which previously did not test decide to 

test. Then the gain to testing increases, and the remaining 

firms benefit from testing. The market then moves to the 

stable equilibrium 9=0. (See Figure 5.) 

When consumers are risk neutral, there is no social 

gain from the testing of quality. However, the indi vidual 

firm often has the incentive to test its product and 

disclose when quality is greater than the trigger. 
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Figure 5 


Benefits and costs Testing When e Percent Are Not Testingof 

l/2 +-stable equilibrium 

unstable equilibrium 

i 
CO::»ts 

l/8 
stable equilibrium ..;1 

benefits 

e Percent Not Testing -



Incentiye Irnproye Quality; Lemons Market 

There f ore , the market equilibria wi th 9<1 are in ef fici ent. 

When consum ers are ri sk av ers e, the social gain from 

test i n g  i s  the redu ction in the ri sk born e by consum ers . 

H owever, i f  the s o c  ial gain from tes t ing i s  gr eat er than the 
I 

c o  st o f  t e  sti n g ,  th e n  i t  f o ll o ws that the p r i  vat e g a i n  f rom 

testin g is  nece ssarily greater than the cos t of t e s  ting . 

The private ga in from t e s t  ing , when no one is t e s t ing, is 

the redu ction in the varian c e ,  the soc ial ga in, plus 1/8, 

the expe cted ga in from rev ealing that quality i s  above 

av erag e. Thu s ,  f irms always t e s t  if the social gain is 

gr e a t er than th e cost and may also t e s t  wh e n  the social gain 

is less than the cost o f  t e s  t ing.s 

For mod erat e cos t s  of t e s t ing ( 1/B<ct<l/2) , there are 

two stable equ ilibria, all f irms tes ting or no f irm s 

t esting. The no-t est equ ilibrium is  pr e f  erable. Thus, it 

wo uld lower soc ial welfare for the government to mandate 

cc,plete d i  sclosure of prod u ct qual i ty. 

4. ! " A 

In prev iou s  sections, I ass umed that the production 

t echno logy was given ,  that i s ,  qual i ty ranged be tween qmi͆ 

and qmin+l. In th i s  section , I as sume that firms choo s e  the 

prod u c t i on proc e s s. I show that average quality i s  too low 

iЪ thi s  env ironment. 

Rather than q always equal ing q +l, f irms can s e tmax min


at any level above Thu s ,  firms choos e m, the
͇:.tax qmin• 
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amount by wh ich qmax exceeds i.e., Theq m in ' 
m=qmax-qm in• 

cost of p rodu ct ion is c(m) , whe re c'>O and cȬ>o. I t  is 

in creas ingly cost ly to imp rove the p r od uct i on p r  ocess. The 

produ ct ion process is st i l l  assumed un if o rm. Therefo re , the 

dis tr ibu tion of qua l  ity is : 

f(q)•l/m 

For the so cial ly eff ic ient product i on p rocess , the 

margina l cost of improving qual ity equals the m arg inal 

benef it from improv ing qual ity . The ref o re ,  the ef f ic ient m ,  

m*, must sat isfy c'(m*)•l/2. (The margin al benefi t to 

soc iety f rom chang ing the p roduct ion p rocess f rom m0 to 

m0+Am is E(qlm0+4m)-E(qlm):=4m/2.) 

The p r  ivate incentive to improve quality is not the 

same· as t he so c ia l  in cent i ve when there is no test ing o r  

when testing is im perfect . W ith no test ing , firms never 

have the in cent ive to improve qual ity. A pure Ake r l of 

(1970 ) lemons m arket wou l d  result, i.e. , m=O and al l 

p roducts wou ld be of qual ity qm in• aowever, when firms test 

the p r  oduct , ave r age qual ity is still too low i! the test ing 

is imperfect. Im p rov ing the p r o  duction process fro m m0 to 

m0+Am generates an expected incr ease in pr  ice of 

( 1 - p) ( 1 -T)ȭm/2 wh ich equals ( 1 - p•S )Am/2. The f irst te rm , 

(1-p) ,  is the probabili ty of knowing the qua lity. The 

second te rm , (1-T), is the p r o babili ty of wan ting to .:elease 

the informa tion , i.e. , q> t. The th ird term, Ȯm/2, is the 

average inc:ease in quali ty f:om imp:oving the produc�ion 
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Mandated Testing 

pro c e s s .  There f ore, f irm s that are maximiz ing prof its over 

the ch o i  c e  o f  pro duct i o  n pro c e s s es w i ll set m so as t o  

sati sfy: 

(1-p•S)/2 c '  {m ) .a 

Since (l-p•5) i s  stri ctly les s  than one  and c•>o, m i s  le ss 

than m * . (Remember c'(m*) =l/2.) There f  ore, f irms produ c e  

products with lower q uality o n  average than i s  soc i ally 

o ptimal when f irm s do  not te st or when te stfng i s  imp erf e ct. 

5 .  

I n  Se cti o n  2, I s h o w e d  that f i  rm s hav e a p r o p e n s  i ty to 

test too o ften. H owever, in that s ecti on the product i on 

pro c e s s  was exogenously d eterm in ed .  In  thi s  s ecti on, I show 

that a market may have an equ ilibrium where no f irms test 

the pro d u ct and averag e quality i s  below the soc i ally 

optimal level. However, mandating te sting can indu c e  an 

equilibrium with higher averag e quality and ͈i gher s ocial 

welfare. 

The result that mandating te sting can improve welfare 

is shown tho ugh an example. The structure of a more gen eral 

mod el f or ana lyzing wheth er mandated testing increas es or · 

d e crea s e s  welf are is pre s ented in the append ix. Assume that 

there are two producti on proc e sse s .  One has quality ranging 

b etwe en qmin and qmin+l ( f(q)=l) and the other has quality 

ranging b etween qm i n+l/2 and qmi n+l ( f(q)=2). The average 

quality o f  the first proce s s  is qmin+l/2. The average 
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quali ty of the lat ter proces s is qmin+3/4. Th u s, average 

quali ty i s  higher by l/4 with the latter proce s s .  (See 

F igure 6. ) To manu facture produ c t s  with the high quality 

process cost s Y more than· to manu facture with the lower 

q uali ty process. As b ef ore, the reliab ili ty of the test ing 

is (1-p), and the cos t  of the tes t ing is c t. Below are the 

pri vate and soc  i al gains from tes ting and from swi tching 

from the low quality to the high quality produ c tion proce s s  

when th e low q u al i  ty  process i s  b eing used and no one i s  

tes t  ing . 

Net Private Net Social 
Gain Gain 

Test 1/8 - Ct - ct 

Improve qual i ty -Y 1/4 - y 
and not tes t  

Improve q uali ty 1/4 (1-p) -Y-et l/4 - Y-et 
and tes t 

I f  p=l/4, ct=l3/64, and Y=l/64 the chart 

becomes: 

3 3  



/ 

H ·  

Net Privat:e Net Social 
Gain Gain 

Test -5/64 -13/64 

Improve quality -l/64 +15/64 
and not test 

Improve quality -l/32 +1/32 

and test 


Ideally society would benefit the most (15/64) from firms 

improving quality and not testing. However, short of strict 

output regulation of every firm by an outside party, .�.lrms 

will not improve quality because the private gain is 

negative (-1/64). In this example, firms will not improve 

quality and test even though society would gain (1/32) 

because the private gain is -1/32. Therefore, production 

with the lo.w q ua lity p rocess and with no fi rms testing is a 

stable equilibrium. 

If the government mandated testing of tue product, the. 

incentive for firms to improve quality would change. Give n 

that all firms are testing, the private gain from iÃproving 

quality is (1-p}(l/4)- Y where l/4 is the increase in 

av erage quality from changing the production process. For 

t:he values given above, the gain .is 11/64. Therefore, firms 

have the incentive to improve quality. To check that once 

all firms have improved q ual ity, no firm has the 

incentive to  : evert back t o  the low quality production 
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Conclusion 

tr i gger i s  q m i n+2/3. 

p r  oces s ,  the gai n  from rev ert i ng back i s  E(Pr i c e  us ing low 

\, qual ity p r  ocess) + Y - E(Pr i c e  us ing h i g h  quali ty proc e s s) .  

When all f i rm s  are using the h i  gh quali ty proce s s  th e 

Thus , t h e  exp e cted pri c e  us ing th e low 


quality p r oces s i s: 

P r o b(q<2 /3)P r i  ca( " QO " ) + Prob(q>2/3) E(qlq>2/3)-k 

2/3(qmi n+2/3) + l/3(qmi n+5/6) - k 

+ 26/36· - k.qmin 

The expected pr ice us i ng the h i gh quality proc e s s  i s  qm in + 

3/4 - k, the average qual ity minus k. Th erefore , t h e  gain 

f ro m  us i ng the low qua l  ity p r oces s  i s: 

+ 26/36 + 1/64 - + 3/4)qmi n  (qmin 

all f i  r m s  w i  ll ch o o se to 

conti nue with the high qual i ty pr  ocess. Therefore, in th i s  

example, mandat i ng testing i nduces f irm s to imp r  ove qual ity, 

a nd as a result s ocial  welfare increas e by 1,'32. Howeve r ,  

i f  the co st o f  tes t i ng wer e  1/4, s o c i a  l wel f a  r e  wou l d  b e  

l owered b y  l /64. The r  e f  o r e  , mandat ed t e s t  ing can e i th er 

r a i se o r  lower s ocial  wel f a re, depend i ng on bow the gain 

f r om imp r ov ing ave r age qual ity compare s  w i t h  th e cost of 

testi ng . 

= 1/64 - 1/32 < 0. 

S i nce the g a i n  i s  neg at i v e  , 

6. 

I have shown th at informati on on products of low 

quality is withheld when there is imperf e ct informat ion 
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about product quality .  I modeled the imp erf ect information 

as an imper fect testing technology. However, there are 

other causes o f  impe rfect information. For example, if 

c e r tain cl a ims a b o ut a ca r a r e  too t ec hnica l  to b e  

unde r  stood by the co nsumer, th e n  the manufactur e r  w il l  not 

be abl e to discl ose cer tain att ributes about the ca r.  

Therefo r e, the m anufactur er is able to co nce al bad 

info r mati on by pr etending that the information was too 

technical .  The result th at all inform ati on about product 

quality is not disclosed and that the und isclosed 

infor m  ation is mo r e  lik ely to b e  inform a tion on low qu ality 

is consistent w ith much of the real world. Consumers woul d 

be better off with the undisclosed information. A liability 

rul e  could discour ag e fir ms fr om acqui̓ing the informatio n, 

i.e. , discour ag e  testing of the pr oduct. It w ould be useful 

to integ r ate a liabil ity rul e into the model to dete rmin e 

w hen w el fa r e  is raised bec ause mo r e  informaẗ́on is released 

and w hen w e  lfa r e  is lowe r ed becaus e firms are discourag ed 

from acquiring information on product quality . 
I 

I have shown an exampl e whe r e  w elfare ca n b e  raised o r  

lower ed by mandated testing . A propensity to overtest 

a ris e s  fr o m  the desir e b y  a f i  rm to prove th at its produ ct 

hav e  abov e  ave r ag e  quality. There is no social gain from 

this testing. Ho w eve r,  th e incentives to impro7 e quality 

a r e  intertw ined with the question of testing. Mandating 

testing can alleviate a lemons market when testɈng is 
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m o d e l  

3 7  

imperf ect.  Thus, for a ma r ket whe r e  av e r age qual ity is too 

low or inn o v a t ion is too . slow b ecause improve d  quality 

cannot be s ignal ed, welf are can b e  ra ised by mand a t ing 

t e s t ing.  H owev er, g iven tha t f irms have a propens ity to 

ov ert e s t  and tha t  mand a t ed t e s t in g  can lower welf are, the 

cos t s  and b en ef its should b e  carefully we ighed b ef ore 

t e s t  ing is requ ired. 

There are also imp orta n t  a s p e c t s  of t e s t in g  tha t  my 

model d o e s  not c apture. For exampl e ,  wh e n  con sumers a r e  

he t erog eneous in the ir tas t e  for risk or quality, then 

t e s t ing is an important m echa n ism for m a t ch in g  consumers and 

prod u c t s .  Howev er, as long as f irms can capture the s e  

soc ial b en e f  its  o f  testing in the price then in trodu c ing 

he t erog e n e o u s  consumers would not chang e m o st of the b a s ic 

results of my models . 

This model also capt ures importa n t  charac t eris t  ics  of 

othe r proble m s. Advertis ing a produ c t  may b e  an important 

mechan ism f or conv in c ing co n s umers of product qual ity . If 

adv e r  tis ing is cos  tly and certa in cl͉ im s  are d if f  icult to 

make, th e n  I would e xp e c t  t h e  un a d v  e r t  i s e d  g oo d  s to v a r y  i.n 

q u ality, b u t  on average to b e  of lower q u al ity than the 

adv ͊ r t i  s e d  good s .  Howev er, the pr ice of unadv ert ised goods 

would b e  l ow e r. A full e r  an alys is o f  privat e label/brand 

n am e  mark e t s  cou l d  b e  b u  i l  t u p on t h  e in t h i s  pa pe r .  



APPEND IX 

Extended Model for Determ i n i n g  Wheth er Mandated 

Tes ting Increases or Decreases Soc ial Wel fare 

As sume that a firm can improve average quality by 

eliminating the l ow er tail of th e qual ity distribution , 

i. e .  , 

f ( q l x ) = 1/ ( 1 - x )  x <q<l . 

Th e cost of produ ciɄg a p rodu ct us ing f ( q [ x ) is c ( x) ͅ h  ere 

c ( O ) is a s su m  ed to equal z ero. For a firm to t est a product 

costs ct. Th e rel i ab ili ty of the test is ( 1 -p)  . 

F or a n c- t e st eq u i l i  b r i  u m  t o  e xist , no f irm must h a v e  

the incentiv e to test regardl ess o f  its production proc ess ,  

i . e .  , 

( a.l) 	 Pr ( t  est is conclusive ] P r  ( desire to d i sclose} 

[ gain if disclose ] - ct - c ( x) < 0 

f or all x. 

Al ternativ ely , 

( 1  - p ) m  i n  [ l , l  / ( 2  ( 1  - x ) ) ] max [ x/ 2  , 1/ 4 1  - C  ... - C ( X )  , 
'-

for al l x .  

Giv en manda t ed t esting , th e equ ilib r i u m  x is 

( a . 2 )  t [  arg max Pr of its ( x , t ' ) ]  = t '  . 
X 

Firms max i m i z e  prof i ts by cho i ce of tbe produ c tion pro cess 

d e f  in ed w h e r e :  

giv en th e tr igge r t '  . I f  th e a c t  ual t r  i gg er arisir. <; f r  om a 

p r odu c t i  on pro ce s s  , x * ,  is t '  tb e.::. t !'l e  p r  o d u c t  i o n  :;;; r e c e s s  x *  
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x* , 

i s  in equ il i bri u m .  W i th no t e s t ,  w elf a r e  i s  1/ 2 .  W el f a r e  

w ith m andat e d  t est ing i s  

( a . 3 )  l/ 2  + x */ 2  - c(x*) - ct . 

W e l f ar e  i s  low ered by mandat e d  t esti n g  i f  : 

( a . 4) x*/ 2 - c ( x*) - < 0 ,ct 

and i ncreas e d  i f  th e inequal i ty i s  r ev e rsed . 

The di r ect ion of th e i n equal i ty d ep ends on p ,  c ( x ) , and 

ct. Rathe r  than mand ating t est ing , the gov e r n m e n t  m i g h t  

w ant to su b s i d i z e  t e st i n g  b y  an a m ou n t  s .  T h  e s u b s i dy w i  l l  

lead to a t e s t i ng eq u il i b r ium i f  : 

( a. S )  ( 1 - p ) m  i n  ( l ,  l /  ( 2  ( 1- x )  } ]  max [ x/ 2 , 1 / 4  1 -

ct + s - C ( X ) ) 0 for s om e  x .  

Th e sub s i dy w i ll i nc e as e  ·,o� elf are i f  : 

( a . 6) x */ 2  - c ( x* }  - ct ) 0. 

For ev e ry c(x*) , 
 the r e  e x i sts a ct b elow w h i ch a t e st ing 

equ i l i bri um i s  pref e r ab l  e to a no- t e s t  equi l i b r i u m .  Thu s ,  

th e gov e r nm e nt can s e t  a su b s i dy s so a s  t o  c a  u s e  a s w  i t  c h  

only i f  ct < ct . ( Not e ,  t h e  sub s i dy m ay act u ally b e  a tax , 

i .  e .  , s <  O . )  How ev e r ,  it is i m portant to not e that s d e pe n ds 

on x * ,  c ( x * )  , and p .  ( x */ 2  - c ( x  * )  i s  t h e  g a i n  f r om c u  r i n g  

th e l emons m ar k et . )  Thus , i f  thee gove r nm e n t  k now s th e l o s s  

from t h e  le mons mar k et and th e r el i a b ili ty of t h e  t e s t in g  , 

i t  n e e d  not observ e th e cos t  of t e s t in g  i n  ord e  r t o  a r r i ve 

at a subsi dy tha t  w ill e ith e r  i m prov e w el f a r e  i f  te  s t in g  i s  

b enef icial or k e e p  w el f a r e  con stan t i f  t e s t in g  i s  not 

b en e f i c i a l  . 
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1 

N o t e s  -

In  o r d e r  f o r  the d i s c l o s u r e  to b e  o f  value to 
con s u m e r s ,  it m u s t  b e  c o m p r eh en s i b l e  and b el i evab l e .  A 
d i s c l os u r e  i s  compr ehen s i b l e  i f  con s u m e r s  und e r stand 
how the d i s cl o su r e ,  i f  t r u e  , w i l l  t r an s l a t e  int o  
p r o d u c t  p e r f o r mance.  Thus , the exp ec t ed u t i l  i ty t o  b e  
d e r ived f r om the pr odu c t  can b e  cal c u l a t ed f r om th e 
d i scl o s u r e. A d i s cl os u r e i s  b el i ev a b l e  i f  the r e  i s  
som e  	m e chan i sm w o r king t o  ens u r e  tha t  th e d i s c l o su r e  i s  
t r u e .  P o s s ib l  e mechan i sm s  a r e  v e r i f i ca ti o n  by 
publ i ca t i on o f  r e l iabl e t e s t  re sul  t s  , d i r ec t  insp e c t ion 
o f  th e pr o d u c t  by consum e r s , ant i f r aud law s ,  and 
r eputa t i on of th e p r odu c e r .  Th i s  pap e r  a s sum e s  tha t  
al l di s c l o s u r e s  o n  th e pa r t  o f  f i r m s  a r e  compr ehen s i b l e  
and b e l i evabl e.  

2 I al s o  a s s u m e  th r oughout  that one  f i r m  cannot d i scl o s e  
t h e  q u a l i ty o f  a compe t i t o r ' s  pr o du c t. An inte r e s t ing 
exten s i o n  w o u l d  al l ow compa r a t i v e  c l a ims . 

3 W i t h r i s k a v e r s i o n t h e  e n d  r e s u l t  i s  t h e  s a m e ,  
in each i t e r a t i on , how eve r ,  m o r e  f i r m s  d i s cl o s e ,  s i nc e  
they g a i n  n o t  only f r om show ing above ave rag e-q ual i ty ,  
b u t  al s o  f r o m  reduc ing the r is k  t o  the consum e r .  

4 	 Whe n  f i rm s  do  n o t  d i s c l o s e  p r od u ct qual i ty th ey 
co u l d  b e  held to a N should  have kno w n n  s tanda r d ,  a 
s tanda r d  that impo s e s  l ia b i l i ty when the pr odu ct turns 
o u t  to b e  low e r  than av e r ag e  qual i ty .  A shoul d of 
know n  s t andar d  is  equ ival en t t o  mand a t ing a w a r  ranty . 
How ev e r  , i f  the market  r el i ed on d i s cl o sur e ,  r athe r 
than w a r r an t i e s  , pr  i o r  to r eg ul a t i on ,  the co s t s  . 
a s s o c i a t ed w i th w ar r ant i e s  a r e  l i kely to b e  h ig h e r  than 
the c o s t  a s s o c i a t e d  w i th d i s c l o su r e. Othe rw i s e ,  f i rm s  
w cɃ l d  h av e  volun ta r ily of f e r ed th e w a r r anty and saved 
tɂ e c c s t  o f  the d i s c l o s u r e .  The r ef o r e  imp o s ing a 
w a r ran ty may low e r  w el f a r e .  
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tȨqmj n ' 
r el ea s e d ,  

a n t e  

( q max-Gm in) ,  
betw een 

x

c t. 
q >qm in+ l / 2- r/12 2 th e 

t 1/ 2- r/} 2) 
t f. 2 8 8  

Th us , a ( qmin ) •qmin+ l / 2 . 

: 

5 W h en i. e. ,  a l l  inf o r m a t i o n  th a t  a f i rȩ 

has i s  th e e xp e ct e d  q u al i ty of  a •Qu Ш 

p r odu ct i s  th e Ɂ ave r a g e  qual i ty b ecau s e  

all pr oduct :Qu• a r e  a c tually unknown. 
label ed 

The 	 val u e s  •1; a • and •1;2• a r e  a r t i f  act s of th e r ang e ,  
b e ing equal to one.  l/2 i s  the d if f e r en c e  

av e r age qual i ty and qm in ' and h ence i s  the 
expected ga in fro m  tes t ing if ev e ry o n e  t e s ts.  In 
g en e r al , th i s  ga in i s  : 

l/2 ( qmin+qmax ) - qmin = l/2 ( qmax-qmin ) • 

S i m il a r l y  , 1 / 8  i s  th e ga in if  n o  on e t e s t s. In 
gen e r al , th i s  g a in w o ul d  equ al : 

( 1/ 2 )  ( (  l/ 2 )  ( qmax+ij ) -ij ]  = ( l/ 4 )  ( qmax -ij )  = 

{ l/ S )  ( qma -qmin )  ' 
w he r e q i s  th e ave r a g e  qual i ty.  Thu s ,  w h e th e r  a 
test i ng o r  no- te s ting equ i l  ib r i um exi s t s  de pends o n  th e 
r an g e  o f  qual iti e s  a s  w el l  as th e co s t  o f  t e s t ing . 

7 	 Int e r io r  solut i ons w i th som e f i rm s  t e s t ing and 
oth e r s  n o t  t e s t in g  need n o t  b e  uns tab l  e 
equ il ib r  i a. I f  c e r ta ir f i r m s  h ave c o s t  
advan ta g e s  i n  t e s t ing the n  th e f i rm s w h i ch can 
t est m o st cheaply w ill t e s t  and the o th e r s  w il:  
not. Th en the f i  rm s t e s t ing w il l  s o m e t i m e s  n o t  
d i scl o s e  the q ual i ty ot th e i r  pr oduc t  b u t  
r a th e r  p r  e t end tha t  th ey did n o t t e s t. S e e  
F i gu r e  7 .  

8 The f o r mal cal cul a t i on s  f o l l o w  . I f  n o  one i s  
t esting th e s o c i al g a in i s  ri12 - As f i  rm s 
w il l  d i sclo s e  if pr ivate  
ga in f r om t e s t ing i s  : + [ 1 - ( 1/ 2 -
r/ 12 ) ] [ (  1 +1 / 2  - r/ 12 )  /2 ]  - c.t= + r/ 2  4 + 1/ 8 
- ct . If  r/12 - ct > O  , th e n  r /2 8 8  + r/ 2  4 + l/ 8 
- > 0  . Ct 
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