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It 

reputation 

as the 

has long been recognized that a firm which has a good 

owns a valuable asset. This is often referred to 

"goodȟill" value of the firm's brand name or loyal 

customer patronage. This paper develops a model which ex plores 

the implications of firm-specific reputations in a perfectly 

competit ive environment. 

The idea of reputation only maJres sense in an imperfect 

information wor ld. A firm has a good reputat ion if consumers 

believe their products to be of high quality. If produ ct 

attributes were pe rfe c tly obscrval.Jlc prior to pL:rch.Jsc, then 

previous production of high quality items would not enter 

into consumers' evaluations of the firm's product quality . 

I nstead, quality beliefs co uld be derived solely from 

inspection. 

When product attributes are difficult to observe prior to 

purchase, consumers may plausibly use the quality of products 

produced by the firm in the as an indicator of present or 

future quality. In such cases, the firm's decision to produce 

high quality items is a dynamic one: the benef its to doing 

so accrue in the future via the effect of building up a reputa­

tion. 

Since reputation is a capital asset, it is natural that 

some rental income should accrue to it. These quasi-rents exactly 

compensate the firm for the costs incurred in building up its 

reputation so that there are zero profits ex-ante. In fac t , were 

there no flow of profits to be earned from having a high reputa­

tion, it would not oay to mai ntain the reputation. Instead of 
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continuing to produce high quality items, a firm with a good 

reputation could cut quality and take a short-run gain as a 

result. This "fly-by -night" strategy would always be attractive 

were "profits" not being earned by maintaining reputation. 

These "profits" are really j ust rents in return for building 

up the reputation initially. But the above discussion makes 

it clear that they are also necessary to prevent the firm from 

preferring to milk its reputation. 

These ideas are utilized in the analysis below to derive 

an equilibrium price-quality schedule under imperfect informa­

tion. Prices of high quality products must exceed their cos t 

in order to provide the flow of quasi-rents to reputation. 

The welfare consequences of this price-cost gap are investigated. 

I n  particular, a welfare analysis of minimum quality standards 

is presented. The higher the minimum quality standard, the 

less a firm can earn while milkinu its rer,utation. Since the 

nremiunts for high qualjty item s arc exactly large enough to 

fores tall this milking, they are lower, the higher is the minimum 

quality standard. Thus r aisi ng minimum quality standards be nȝfits 

consumers who like to consume high quality items. Balanced against 

this is the direct effect of excluding products other consumers 

would like to use. 

There are a number of effects which are ruled out i n order 

to focus on reputation as a quality-assuring mechanism. For 

example, the assumption that costs of production are not time 

interdependent is a strong one. One main reason for the fact 

that different firms product di fferent quality items is that 
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soDe producers find it easier to produce quality products. This 

will typically be due to some capital good on the cost side. 

ExamGles include expensive machinery 1n an auto repair shop 

which makes it less cos t ly to provide good service, or 

training on the part of a skilled worker which has the same effect 

( h.e., reducing the marginal cost of qua lit y ) . h'e migh t expect 

the capital goo ds to s ign al quality in such cases. I rule them 

out to focus only on a capital good on the namel y 

reputation. 

Similatly, a product line of high quality may already be 

designed and in production. This reduces the savings from a 

reduction in quality (which would involve some redesign ef forts). 

This latter could be modelled as a cost to changing quality. 

However, so long as the firm can exit the market without taking 

losses, it will have to be the rents to reputation which forestall 

the temptation to do so. Firm specific capital other than repu­

tution could se r  ve some of t h i ƙ-; function os v.•cll. 

Final ly , I rul e out guarantees as a quali t y-assuring 

mechanism. This is not because I believe them to be unimportant, 

but simply imperfect . A washing machine may have a one year 

guarantee, but the consumer is expecting a lifetime of 10 

years from it. Therefore, there room for poten t ial quality 

cutting by the seller, the guarantee not withstand i ng. For a variety 

of moral hazard and adverse selection reasons, perfect guarantees are 

not feasible. An}timc the se l le rs couJ d make sot;Jc quick profits by 

reducing quality the analysis below will apply . 

The paper is organized as follows: first I analy ze in full 

the case where the seller chooses a quality of product each 

is 
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period but does not also have sales as a control variable. 


After defining and computing the equilibrium here, I analyze 


the welfare effects of improved information and minimum quality 


standards. Then I present a continuous time model where firms 


can choose sales as well as quality levels. This permits 


identification of some additional effects of imperfect information. 


In particular, firms do not operate at efficient scale. Finally, 


I provide a summary and conc lusion. 


./;/_/.· 



Set-Up Equilibrium Ge nera l and Definition of 

The model to follow describes the s i tua tion discussed above . 

It is necessarily dynamic, since reputation formation occurs 

over time. It is set in discrete time, where the period is the 

length of production. For examp l e, if the product is constructing 

a buil ding, the period of time is however long it takes to put 

one buil d i n g up. 

Each period each seller can choose what quality product to 

provide. In this mode l the number of products a given firm 

produces per period is he l d  fixed (at one). For a model where 

quantity is a l so a control variable of the firm, see the fina l 

section. The ܾrice a seller caƘ charܿc is delermined by his reputa-

tion, R, and is denoted by p(R). This emodies the perfect compe-

tition assumption. Since in equilibrium consumers know the price -

qual ity schedule, no firm can exert control over its price; con-

sumers wil l  not purchase from any firm which offers a price-

reputation pair above the schedu le. The cost of production 

depends on qual ity and is called c(q). I assume c' (q) > 0 and 

c"(q) > 0. Sellers choose qual ity over time to maximize the 

present value of their profits. 

Reputation formation wi l l  initia l l y be assumed to be of 

a very simp l e  form: a se l l  er's reputation this period is 

exactl y  his qua l  ity last period: 

I will discuss mod ifications of (l) be l ow. It simp l y  refl ects 
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th e fact that qual ity cannot be observed prior to purchase, and 

hence sellers can, at least for one period, cheat on their 

customers by reducing quality. 

Consumers differ in both their taste for qual ity, G, and in 

their underlying evaluation of the good v. Consumers purchase 

either 0 or 1 unit of the good. If a consumer of type (G,v) 

consumes a unit of qual ity q he achieves net util ity eg + v - p, 

where p is the price paid. 

Final ly, there is a minimum qual ity g0• This may be given 

several interpretations, but the simplest is that it is i l  legal 

to sel l items of qua l ity bel ow g . I wi l l  discuss qJ at
0 

l ength be l ow. The distribution of deMands is sue! that gJ is 

actual l y  produced (we will see below that this will be the case for 

the optimal minimum quality standard\. 

E ntry is permi tted , but new firms must prove themselves in 

order to bui l d  up a reputaJi on. Initially , they Must se l l  their 

product at price p(q ). This assumpt ion i s  necessary for any
0

equilibrium to exist. In fact if new firms could sel l for any price 

higher th an the cost of ?reducing minimum quality itens, then entrants 

cou l d  make positive profits by produc i ng items of qua l ity gܼ· and sel l ­

ing th em for one period and then exiting . 

Equilibrium is a price-qual ity (or, equivalent l y, a pr ice-reputa­

tion) schedule p(q ) such that 
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Each cons umer , kno' 'l. ng p ( ) h 'Ó " q , c oases 11s most nreferred 
product on the schedule to consume (if he uses the product at hl 
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A. 1 · 

determinesB. Markets c le a r at every quality level (this 

the 	 number of active firms in equilibrium). 

C .  	 A firm with reputation R finds it optimal to produce 

qua lity q=R rather than to deviate 

(that is, consumers' expectations regard1ng quality are 

ful fi 1 1ed ) . 

D. 	 No new entry is attractive. 

Heuristic Derivation of Schedule 

In this section I will derive the equilibrium price-quality 

schedule from elementary arguments. Just as the price of a 

good in perfect competition (in the lOGS run, ܺith ܻerfectly 

el asti c inpu t supplies) is determined by the supply s ide alone -

namely minimum average cost - so is the price which orevails at 

each quality level determined solely on the supply side in thi s model. 

There are two condi tion s which are used to derive the schedule-

conditions C. and D. from the definition of equilibrium above. 

First c onsider the condition that a firm with reputation q does not 

wish to milk its reputation. One way to milk re put ation is to 

cut quality to the minimum, take short-run gai n s , and exit the 

market. This wo uld yield profits of p(q) - c(q ) . The alterna-0 

tive strategy of maintaining quality forever yields present 
ltr 

discounted profits of r ( p(q) - c(q)). In order that milking 

not be attractive we must have 

l+r 
[p(q) c(q)] _?.:. p(q} - c(q0) i.e.-

I 
r 

(2) p(q) Ȟc(q) + r(c(q) - c(q0)). 
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As expected, the firm must be a ble to earn profits by maintaining 

quality in order not to wish to run down its reputation . 

Turning to the free-entry condition, equilibrium requires 

that entry not be attractive. The profits to an entrant who 

produces quality q forever are 
1 

p(q0 > - c(q) + r [p(q) - c(q)J. 

Condition D then becomes 

l 

p(q ) - C(q) + r(p(q) - C(q)) ܸ 0 Or
0

( 3) p ( q} :::_ c ( q) + r [c(CJ) - p(q ,, ) ] . 

Finally, it must be the case that 

( 4) p(q ) . o c(q 0 )= 

Basically, there is no informational pro blem for products of 

quality q . If p(qɭ) < c(q ) no firm would supply quality q .(! () (J 0 

If p(q ) > c(q ) any entrant could profitably undercut sellers
0 0

of quality q by simply offering a product of quality q at
0 0 

a price between p(q t and c(q ) . Since consumers of quality q
0 0 0 

know they will not face lower quality than q , they will be
0 

happy to buy from the entrant at the lower price . 

Subs tituting p(q ) = c(q ) into (3), we see that (3) is the0 (! 

reverse inequality of ( 2). Therefore, these two conditions 

together fully determine p(q), which is given by 

(5) p(q) = c(q) + r(c(q) - c(q )).
0

Figure 1 shows the equili brium p(q) schedule and its relationship 

to the perfect information schedule c(q). 
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p/' . p ( CJ) 

of 
- C(CJ )) 

I. 

II
I
----- -t 
c 

p' F I  GURE 1 

Formal Derivation of 

Cons ider a firm with initial reputation R . 
c 

choose quality iD each period to maximize present 

profits: 

"' 
t
u

max I 
 fp(R )P - c(q )Jtt

>

C} 


The firm can 

discounted 

(j 

R given0 
1 

Here p = l+r is the discount factor. This problem can be r e  -written 

as 

Uj 

max L. p 

t 
[p(q ) - c ( q )


t-1 t l 
q q1, ... t==O' o with given.q-1 

Differentiating with respect t o  q g2ves
t 

0 t+l - P 
t 

c ' (qt
) = 0 or 

p pI (q ) = CI (q ) i . e .  
t t

(6) pI (q } = (l+r) c1(q ). 
t t 

For an arbitraɮy p (q) schedule, so long as the second-order 

conditions held everywhere, there would be a unique solution to (6) 
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and all firms would choose to produce the quality which yielded the 

solution. Such a price schedule could not be an equilibrium be-

cause it would violate market clearing at other quality levels. 

If (6) is used to define p(q), however, then all quality 

levels will by definition satisfy the steady-state condition. 

Therefore for any initial reputation, a firm would find it 

optimal to maintain its reputation.1 This is exactly the condi-

tion needed for an equilibrium in which a variety of products 

is sold. 

The differential equation for p(q) given by (6), along 

with the boundary condition (4) admits only (5) as its unique 

solution. 

Since it is optimal for a to maintain firm with reputation R0 

quality, it is easy to figure out t h  e asset value of reputation. 

This is just the pre sent value of profits accruing to having the 

reputation, when the firm follows its optimal regime from that point 

on. We can compute this value Ɨs 

-V(R ) = l+r r P(R > c(R ) J

-

:) r 

l+r= [r(c(R) c (qܷ ) ) l0r 

-V(R ) = (l+r) ( c ( R ) c(q') 0 r, 

Of course this is increasing in R . Also, V(q ) = 0 as is neces-o 0 

sitated by free entry with initial reputation q0• Note that it is 

also increasing in r; we will see below that this implies that 
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imr.JrovccJ information dccrv::scs lhc' ,l!)Sl'' v.:duo of rcput.1tion. 

Finally it is dccrcJsin(1 in lJ so un increase in the minimum. c 

quality standard would cause a capital loss Ķor firms ķith good 

reputations. 

I should emphasize that these profits are only ex-post 

profits. The asscܵܶ va]UP of rq;utLitic:n R c:-:.Jctl/ cqu:lls the ,, 

cost of buiJding up that reputation. Ex ante there are zero 

profits. 
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Information Provision and the Interpretation of r 

At this point I would like to indicate how the equilibrium 

p(q) schedule depends on information flows in the market. This 

will be impor tant for studying the welfare consequences of 

improved information . 


Information in this model is embodied in the reputation 


. . .  

adjustment equation . As alternatives to (1 ) , consider 

(B) R = ɯR + (l-y) q - 1 " t t-1 t 

To see how these specifications alt er the equilihrium schedule, 

I simply restate the.opɰimal control problem discussed above 

with these alternative equations of motion of the stat e variable, 

R .  

Loo king first at (7) we get 

q_1 
, . .  q given. _n 

re -writing we have 

q . .  . q given
_n 

Differentiate with respect to q to get
t 

t+n tp p'(q} - p c'(q) = 0 or 
t t 

n( 9) p'(q ) = (l+r) c'(q ) .t t

This replaces (6) when R = q
t t-n .  

For r small we get the approximation 
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Therefore can be thought of as 

;;; 1p 1 ( g ) ( 1 + rn) c ( (1 )
t t 


increasing r in e qua t ion (5) 


increasing the length of time before quality is observed. 

Whi le (7) reflects a lag in observing gualitܴ (8) captures 

two possib l e  effects in reputation formation: The first is 

that consumers do not completely alter their judgmnn t of the 

firm on the basis of one period's quality. Rather they may 

s lowly adjust reputation towards observed quality. The second 

concerns the proba bi li t y of obscrviny true yuality. Some 

product attributes are difficult to detect even after purchase -

e.g., safety features. If y is the probabil  ity tha:: the true qua1.;ty 

is not observed (in which case reputation is unaltered) then 

( 8  ) wi l l  hold. The ear lier case, (1), corresponds to y=O so that 

there is rapid or certain reputation adjustment. 

To derive the steady-state necessary condition when O<y< l, 

it is enough to compute the change in profits from a one-shot 

blip in quality at time 0 followed by a return to producing g 

every period. The effect of such a deviation is: 
ro 

R.=g 

= -c' (g) + 

+ . 

= yRt-l + (1-y)gt-lNow R 
t 

So dRl = 1-ydgo 
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An d t-1 y (1-y) . 

dV 
Subs tituting into dq we have0 

JO 
dV + [ t t-1 = - c  ' (q) p ' (q) p (l-y)ydq0 t=l 

t t 
= -c ' (q) + (1 -y)pp ' (q)I: p y


t=O 


= - c'(q) + 

l- p ( 

If q is to be a steady-state quality level this expression must 

be zero . So 

1-py 
(q) p (1--{) 

1-;:;


p I = 

j C I (g)= [1 + p (1-'f) 

r 
= (10) p' (q) (1 + l-y)c1 (q). 

When y=O this reduces to our original expression. Slow reputa­

tion adjustment (forgiving consumers) or difficult to detect 

attributes raise y and, in the analysis below, can be treated 

by raising r .  

Finally, perhaps the most important interpretation of r is 

as frequency of purchase . Taking as given the market discount 

-iT 
rate per unit time, i, if the period is of length T, then o=e or 



interpretation of a large r. As one would expect, informational 

problems are more severe the larger is r. 

r=e 


14 

iT-1. Large T, namely in frequent production per iods, is another 


Summarizing, large values of r can be interpreted as 

(a) Infrequent production (i.e., lengthy production process) 

( b) Long lags in detection o: quality 

(c) Slow updating of reputations or 

(d) Difficult to detect quality attributes. 

In the welfare analysis of r below, r can be thought of as a 

policy variable since information provision activities can 

influence r through several of the above channels. 
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Descr iption of Equ ilirbium p(q) Schedule 

From F igure 1 and equat ion (5) it is easy to see some of 

the qualitative characteristics of the equilibr ium pr ice ­

quality schedule. First notice that the premium paid for high 

quality produc ts, r(c(q ) - c(q )) is larger the higher the
0

quality involved. So the imperfect operat ion of reputat ion as 

a quality - conveying mechanism is more severe for hi?her 

quality items. 

Notice also 

Theorem 1 . As rɲo, the equ ilibrium pr ice-quality schedule 

approaches the perfect information sched ule. 

This reflects the fact that as rɳo the flow of profits necessary 

to forestall cheat ing on quality becomes smaller. For r=O any 

positive flow of prof its would be more than enough to cause a 

firm to prefer to ma intain qual ity. Viewed d ifferently, any 

positive flow of profits would be more than enough to compensate 

an entrant for the fin ite one-per iod loss involved in bu ilding 

up the reputation. 

Keeping in mind the interpretations of r noted above, the 

larger is r the more of a gap between p(q) and c(q). The welfare 

consequences of th is will be explored below. See Figure 2. 

It is also easy to see how q affects p(q )  . An increase0 

in q simply shif ts the whole schedule down by a f ixed amount0 

without affec ting the slope. Of course the schedule starts at 

q=q , so an increase in q reduces the spectrum of products
0 0 

available in the market. See F igure 3. 
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Consumers 


In this section I look more closely at how various consumers 


respond to a given p(q) schedule. This is necessary in order to 


perform a we1fore analysis. 


As mentioned above, each consumer is described by two para­

meters, 0 and v. A consumer of type (ܲ, v) achieves utility 


0q + v - p from purchasing one unit of quality q at price p. 


Consumers buy either 0 or 1 unit or Lhc yuod. 'l'lh.:L·c ts 

a g iven distribution of types of consumers f(G, v). This distri­

bution is COnfined to the bOX fC X 7] X fy X ų) where 0 . ( i'-1u 1 t i-

unit demands fo r the same quality can bܱ treated via f function). 

Consumer (0, v )  , when facing the price-quality schedule p(q) , 

solves the following problem: 

max Gq + v - p(q).


q>q0 


Differ entiating with respect to q we have. 

( 11) t:=p' (q) 

unless 0 < p' (g 
0 

), in which case q=q 0 . These describe the choice 

the product is purchased . 

as p"(q) > 0, which follows from the assumption that 

c"(q)>O , we know that consumers with a greater taste for quality, 

higher e's, consume higher quality items Ò 

( 

the 

of q by 0 if 

So long 

> 0
d0 

1\ 



by 

1 8  

Substituting our formula (5) for p(q) into (11 ) we have the 

quality choice by 8 given r, denoted q(O, r) , defined by 

8 = (1 + r )  c'(q(8, r )  ) if 0 > (l + r )  c'(q ). 
0 

(1 2) 

0 0 

It Łs important to note that q_ does not affect the slope of 

and thus does not affect q(8, r) except for those who choose 

q_ It will, however, affect the set of consumers who 

0 
- I 

qƕ(. ( Ɣ 'r) 
FIGURE 4 

Choice of Quality (8, v) 

q + v - 9 = 
// 
"'-- 's incl iffcrcnc(' 

> q 

constar 

q(8, r) = ifO < (l + r) c'(q).. q 

p(q) 

to consume 

buy at all. 

curve 

Ñ ·- ,../ 

-ܰܯ



Subtituting for p ( q) this becomes 

0q(8, r) + v - [ ( 1 + r) c ( q ( G, r)) - rc(q
0

)) > 0 

Denote right-hand side by v(8; q
0

, r). Differentiating {13) 

w i th re spect to q
0 

an d u s i n g  (12) we have 

19 

Type (0, v) wil l  p urchase the prod uct if and only i f  

0q{0, r) + v - p(q ( 0, r) ) > 0. 

Rewriting, we have: 

(3, v) purcha ses t he product if and o n l y  if 

(13) 
,• 1 + r) c(q(O , r)) - rc(q ) - Oq(8, r).

the 

v 0 

if q(0, r) >(14) v (8; q 0 , r) = -rc' (q ) q 0q 0
0 

c'(q) - 0 i f  q(8 , r) = q 00 

This is to be interpreted as fo l l  ows: when q rises the p(q)G 
s ched u le s hifts down (by rc 1 (g0)) • This cau ses con sumer s w i th hig h 

val uati o n s  of qu ality (<?) to face a more attractive opportu nity set 

and more o f  them buy. This is represented by regio n B in Fig ure 5 

(v(·J; q , r) fal l  s f or high G1s). On the other hand l ow G's (8 < C 1 (q0 0 

would like to con s ume products of quality les s than q , s o  raising q0 0 


makes then worse off, and only highe r V1S wi l l  purchase as a res u l  t. 


Tho s e  in region D leave the market when a is raised to q . For 
- 0  0 

o. £. (c' (q . 0 ) , ( l +r) c 1 ( q (J ) , (:, v) wou ld l ike to p urchase q>q') i f  he o n l y  

had to pay the co st. He is unwi l  ling to pay the premium as we l l, how-

ever, s o  purchases q . Since g sells at price c(o ) , he pre fers q,, (l • 0 0 
to be rai sed. Th i s  is a l  l s ummari z ed in F i g ure 5 bel ow. ( We know 

v(0, q , r) i s  dec linin g i n  s s ince higher S's der i ve str i ctly greater 
() 


uti l i  ty from any g i ven qua l  i ty prod uct, and th u s  wo u l d  certai n ly buy 


a uni t  if l ower 0's di d.) 




'J 

'.) 

q 

Ð, 
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'·n-

Jr 

VI\ 2 0  

D 
buy buy

when A 
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do -. - --- v ( q ; q , r )
not 8c buv wher: c'bu'· � v(q; ·qŲ, r) 

I - > 
C I (q )

FIGURE 5 

' v(8, q , r): q . , ; q 
. 

llavin g described how (\..., v) 's rcs.IJonsc depends on y0, let me 

look more closely at the effects of r. When r goes up any con-

sume r who purchases q>q finds he must pay more. Consequently,0 

he is worse off; fu rthermore, since r affects the marginal cost 

of quality, (l+r) c' (q), it will affect his quality choice, via 

(12 ). Differentiating (12) with respect to r we have (for 

=(l+r) c' ( q  )I 0 (l+r) c"(g(;1 r)) q (0, r) + c(q(·, r).)r 

or 

_ -c 1 ( ( ·:J 1 r) 
0.c c"(q(.l,( ' r) (l + r )=I r))( lS) 

As expected, increased r causes a given type of consumer to substi-

tute towards lower quality products (unless 8 was using q 0 already, 

as would be the case for 8 < (l +r) c ' (q )). See Figure 6.- c 



q 

_ _ _ 

q(lj1 

For 0 < ( l+r) c'(q ) , q(C:J, r) = q ,  q ( 0 ,  r} = 0 and 

, -- -

(l+r) c"(qi) 

I 
(l+r ") c"(q) n 

FIGURE 6 

r): r' _... r 
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L .. ···>. 

Furthermore, the less favorab l e  p(q) schedule which results 


from increased r causes fewer consumers of a given 0- type to con-

surne at a l  l . Differentiate (13) with respect to r to get 


' v ( '_, q 1 r } = (l + r ) c ( g ( G I r) ) q ( : I r) + c( q ( 9 , r) ) -c (q )r CJ r o 


- Jq ( J 1 r) 

r 


= [ (l+r) 
 r}) - =] qr(3, r) + c(q(91 r) ) - c(q)•:-: 

By (12) the first term in bra ckets lS zero for C· > (l+r) c'(q ) and so
0 

,1 1 0(lG) v ( '·. ; lf 1 r) == c ( lJ ( r) ) - c ( tJ )
r . J  u 

for those 0's. - o ro 



~ 

'--------� 
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This is because low O's continue to use q at0 

price c(q }, whatever r is. See Fiyure 7. Those consumers in­
0

between the two curves drop out of the market when r rises to r7. 

v 

buy 

do not �uy ---v(·; o I r,)
buy � for r 

v ( ·Ɠ·; 0 r)I 

----------- ----- ....8 ܮ--------·---- -· · 

(l+r)cܭ{q)I) 
FI GURE 7 

v(G; g 0 , r): r' ;:. r 



Analysis 

eű 

the interpretation o f  r whe n con sidering changin g r in this section. 

Since q0 wi l l  be fixed in this s ection, it i s  s up pres sed in the 

it s . 

min u s  

ante, 

23 

Welfare of r 

Utilizing the analysi s  of con s  umer behavior above, we can 

determine the welfare effects of changing r and q This section0 . 

0 .studies r; the next will treat q Keep in min d the section on 

notation when possible. 

The i dea behind the welfare theorem in th i s sect1on is this: as 

r increases; the wedge between price and co st for high quality pro-

ducts rises. This is like a t�x on high q ua lity items. I ncreases 

in r lead to increases in the "tax", with associated distortions. 

Of c o u r s e, information c o s ts are as "real" as productio n co sts, so 

this should not be viewed as a mar k et failure s o  much as a cost due 

to imperfect information . 

The ܪclfare measure used is aggreqܫte consumer s urplus plu s prof-

Equivalently, I will wri te down expre s sions for gro s s  uti lity 

the co sts of production. Since producers earn zero profits 

we can identify this aggregate welfare me as ure with con s umer 

surplus. This rc4uires inclusion of the traܽsition period, durin g 

which firms take losses to build up reputations, in the welfare 

2 
analysis. The easie st way to trea t this period is to as s ume that 

it diffe r s  from th e stea d y-state only in the prices charged (all items 

sell at c(a )) . l�ith this convention there is no difference in s o c  i a l  0 
welfare between the transition period and the steady-state, because 

the same al location prevail s . Co nseq uently, we can id e nt i fy steady -

state aggregate welfare with consumer surplus, by u sin g the z ero 

profit condition. 
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Look first at the set of all consumers of type 8 . For 

0 < (l+r) c' (qo ) type G either uses q=q0 or stays our of the mar-

ket. The aggregate welfare of type 0 consumers is 

w ( 3, r) = 1 f(8, v) [Gq + v - c(q ) )dv. 

v(J, r )  

For ' ( l +r) c ' (a ), y(D, r) = u so 
m c 

v(S, r) = c(q ) - "g and 

v
(17) W(G, r) = 5 f (G, v) [Gq + v - c(q ) )dv. 0 

Evidently, r has no influence on these consumers' utility since it 

neither affects the quality chosen (q ) nor its price (and hence'J 
v('J, 	 r) ). 

The situ ation is very different for 0 > (l+r) c' (q ) . Now c 

v 

W(S, r )  = 5 f(O, r) [•Jq(G, r) + v - c(q(0, r)) ] dv 

v (G, r) 

Differentiating with respect to r we have 

v 

w (0, r) f(G, v) [ 0q - c' q ]dv 
r = r rJ 

v(O, 	 r) 

- v f(G, v(0, r)) [Gq(0, r) + v(O, r) - c(q(G, r)r 

v(0, 

using (12) to substitute for c', and (13) for v(G, r) we have 

8 
f(G, 	 v) q (0-l +r) dv. r 

r) 
- v f(G, v(G, r) )r [c(q(O, r)) - c(q ) ]or 



'
l -c' (q (0, 

j 
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Finally, substituting for q and v from (15) and (1 6) we get
r r 

r0 	

(l+r) Lc" (q (0, 

r)) 

r) ) j f (0, v)dv(18) W ( 0, r) = 
r 

v(0, r) 

2 
-f(r:::;, v(J, r))r[c(q (8, r)) - c(q )]0

The first term here indicates the welfare loss due to the 

further distortion in quality choice by type 0's as r increases. 

The second term reflects the fact that some type 0's (namely type 

(8, v(u, r))) are forced out of the market by the increase in r. 

There is an unambiguous welfare loss as r increases. The gains 

from reducing r should be weighed against the costs of any informa-

tion provision activities which could do so. This welfare analysis 

is surrunarized in 

Theorem 2 .  	 There is a welfare loss as r increases for all consumers 

who consume qualities above q , given r. Increases in0 

r also cause more consumers to leave the market 

altogether, with additional welfare losses resulting. 

Changes in r have no effect on consumers who purchase 

quality q0
. In general consumers substitute to lower 

quality items as r rises. 
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ȅotice that w (0, 0)  = 0 ; this reflects the fact that there 
r 

is no loss, to the first order, from imperfect information when 

we first move away from perfect information (r=O}. Ȇotice also 

that the per-capita welfare losses as r increases tend to be greater 

for those who value quality the highest (high 8). Finally, the 
c' 3curvative of the cost function, C", enters into the welfare loss. 

This is because it determines how severe is the substitution towards 

lower quality iteȇs as a consequence of the premiums for higher 

quality products. 
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Welfare Analysis of q 
0 

In a perfect information world there is no justification 

for a minimum quality standard. After all, its only effect 

would be to artificially restrict the range of products offered 

for sale. 

When product quality cannot be observed prior to purchase, 

however, there may well be justification for such standards. 

The usual story is that the minimum standard or licensing pro-

tects consumers from quacks, frauds, and rip-offs generally. 

This refers to a disequilibrium situation where consumers 

may be unpleasantly surprised by the quality of the product 

they buy. 

While such a story is perfectly plausible, it is not the 

one I am telling in this paper. Ŭather, I am concerned with 

the desirability of a minimum quality standard, where the 

standard influences the equilibrium price-quality schedule. 

So, even granting that consumers are never surprised (in equili-

brium) i.e., that their expectations of quality are fulfilled, 

it is desirable to impose a minimum standard. 

There are, as far as I know, no other formal analyses of 

minimum quality standards where the supply of products of 

various qualities is endogenous. The case with exogenous 

supplies has been treated by Leland [1979}. 

Since I have already shown how the minimum standard q0 , 

influences the equilibrium p(q) schedule, (5), and how consumers 

respond to this, it is relatively easy to do the welfare 

analysis to determine the optimal minimum quality standard. 
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Looking at type 8 consumers, and taking r>O as fixed, we 

can write down welfare of type ·J 's (uc·ing the san\e convention as 

above to identify consumer surplus and aggregate welfare) as 

f ('J, v}f3q(C, r} + v - c (q ( O , r))Jdv. 

v 

= J
v(:3,q )( J 

Let me again consider the two classes of O's separately: 

first 8 < {l+ r )  c '  (c ) and- 'J 

then J > (l+r ) c' (q ) .0 

first group, q(O, = q so v{O,q ) c(q) 0q andFor the r) = ­0 0 0 0-
v 

W(8, q \) ) = f( .) , v )  [Jq (I + v - c{q ) ] d vs 
c(g )-8q (_) () 

And so 

= 

v 

J, v) l݀ - c'(q)Jdv(S, q ) � f (W . J  0 
q

C! 

v 
c ' (19) (L•, q,0J = I j - 1�) J � f ('J, v)dv.l'lq0 

c(q0 )-Oq0 

For 0 < c'(q0 ) , consumer 0 would like to 0 and so ispurchase q<q 

hurt by a rise in th0 standard. For c'(q) < 0 < {l+r)c'(q),O0 0 

is happy to see q raised: so long as he only has to pay the cost 
0 

of the item and not the premium payment he prefers q > q0 Since mini­

mum qu ality items sell at cost, these 1's prefer to see the standard 

raised. 



( J 

- -

W(·', q) = 

2H 

For"thc second group, (1' · ( 1+ r) c ' (q ) ) , we havc0 

•J f(·', v)[·)q(O, r) + v - c (q( ' ) , r))}dv 

v('J,'J ') ) 

Since q does not influence the cualitv cho ice q(�, r}, it has0 

an impact only th:rough the num ber of consumers who purchase the 

good. 

-= v ( :1 , q i )f ( : , v ( J , q r:; ) ) [ ŭ q {'I , r) +v ( 8 , q. ) - c (q { ') . r) ) )q) 

From (14) we have v 1, <.-L) =-rc'(q ) so 
q 'I :; 

-= rc' (qd)f(3, v{J, q )) růq(Ű, r) + v(8,q) c(q(8, r))]J 0 0 

Now usc (13) to substitute for v(· q I) ) to get 

w (') , qJ = rc ' ( q l ) f ( 'J 1 v ( \, q ))J::"(c(q(J, r) - c(g )) 
,i ,J ,_,q() 

Rewriting this we have 

[ C (q ( J r) ) - C (g . ) J f (ŮI v 'I1 ,J )
( I q Q )q )') = r2 C I {q0 )( :) ,w 
q 

As expected, this i s  positive. Since p(q)/c(g) for q>q
0

, s ome 

cons umers who would purchase the product under pe rfect info rmation 

drop out of the mark et rather than pay the premi um. As q increases0 
the premium falls, and some of these consumers, whose valuation of the 

product exceeds its cost, re-ente r the mark et. This const itutes a 

welfare gain. 

The calculations above can be summari zed in 
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supplying type ) for every J. 

W( I q ) d  
, ) 

W' (q ) = s Ə·Ɛ ( ÎÏ 1 q ) d I 
q' 

C I ( q- ) 

= 5 '• 
g

0
)d'' 
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Theorem 3. 	 Given some minimum quality standard q0 , all consumers 

of type 0 such that 2 > c' (q ) enjoy a welfare gain0 

from raising qȈ , while those 0's for which 8 < c' (q )Li 	 0 

suffer as a 	 result. 

The calculation of the optimal minimum quality standarc is 

not hard, now that we have computed the welfare achieved in 

-

( ' 

+ � \•!g0 C ,  g)d 

C I (q )
,_) 

We know the integrand is always negative in the first integral, 

and always positive in the second. The optimal q0 , q0 *, satisfies 

\vI < q * ) = o . ') 

For q such that C1 u 
> 8, W1 (q 
(q ) < n we know W1 (q ) > 0. Likewise,0 0 

) < 0. Consequentlyfor q, such that c' (q )
J 	 0 0 

Theorem 4 . 	 The optimal minimum quality standard is such that 

(1) there are some consumers who cannot get as low 

a quality item as they would prefer under perfect 

information, and ( 2) some consumers would prefer 

a higher standard i.e., would prefer a better product 

under perfect (or imperfect) information� 
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In partic u lar , setting a m inimum q ua l  i ty standard q such 

that 0 = c' (q), so that no one would want to buy a l ower qual i ty 
- -

than q, i s  not optima l. 
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continuous Time Model with Quality and Quantity as Controls 

In this section I present a model in which firms can choose 

a sales level, x, as well as a quality,q,at each point in time. 

When sales are a control variable, the reputation adjustment 

5 
process must be changed to re flect th.lS r_act. I adopt a 

specif i cation in which the spe ed of ad j ustment of reoutation 

depends posi t  ively on the sales level. 

The resulting model is naturally more complex than the one in 

which quality is the only controJ v a riab J e. The main reasons f or 

presentin g it are twc: First l y  , it indicates that the qualitative 

chara c terization of the xric e-quality schedule derived above is not 

peculiar to a model in whi ch quantity variables are absent. Since; 

well as quJlity, tyis is im?ortant. Seconcly, it allows us to iden­

tify an additional welfare loss wh ich is a consequence of imperfect 

informat i on : there is a production inefficiency induced by the fact 

that prices f or high quality items sell above their minimum average 

cost. Specifically, active firms operate at above efficient scale . 

In equilibrium there are too fevJ firms , each producing too much. 

In particu lar , each firm faces an O?timal control problem 

of the following f orm : 

max e 
-rt 

- c(x, q) )
tdt 
X ( t )  1 

. 
0 s. t. R = sx(q - R) 

R(O ) given. 
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qx 

p '  ( q }  = [ l  + !:__ J S X  

3 2  

He r e  c (x ,  q} is the co st funct i o n in q ua n t it y  a n d  qualit y ;  I 

a ssum e cX > 0 ,  cX X > 0 ,  c > 0 ,  a n d  th a t w e  have U - sh a p ed a ve r a oe co st -

cur ves f o r  a ny q. Th e pa rame t e r  s r e p r e se nt s  t h e  speed o f  

lea r n in g  b y  consumer s, a nd p (R }  is t h e pr ice a fir m can cha r ge 

if it s r ep ut a t  i o n  is R .  A ga in we h a v e  p er fect co mp et it io n  , so 

t h e  fi r m  f a  ces a pe r f ec tly el a st i  c d ema nd cur v e  a t  p r ice p (  R). 
. 

Th e cu r r  ent va l ue Haȉil to nia n for t h is con t r o l  problem is 

, R) p ( !.;) x  - c (>: , q )  + ' sx (q-R) . =H ( x ,  q ,  

Th e n ec essa r y  con d i t i o n s  f o r  a n  o p t ima l r eg ime i ncl ude 

( 2 0 )  H ? ( R )  - c ( x  , q )  + \ s  ( q - R )  = 0X = :< 

=( 2 1 )  H - c ( x , g )  + sx 0CJ q 

a nd 

.
( 2 2 )  H = p '  ( R )  x - ,' sx = r ' - A •R 

We ca n so l ve fo r th e st ead y - st a t e  con dit io n s  by pu t t ing 

=( 2 3 )  P ( 0 )  c ( x , q )X 

=( 2 4 ) c ( x ,  q )  = s x 
q 

( 25) p '  ( q)x = r )  + /- sx 

S o l v e  f o r  > u s i n g  ( 2 4  ) t o  g e t  , f i :1 a l ly ,  

( 2 6 )  
c (x , q )

X 
;-.; <-' t i c L' t h c sim i J i.1 r i t y b c t w c 0 n ( 2  6 ) a nd ( 6 ) . 
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pa i r , a t  w h  i ch a l l  f i rm s  wou l d  c h o o s e  t o  prod uce (i f th e y  s ettl e  

3 3  

The reasoning now para l l e l s  the formal dervi at i on o f  Ŭ (q )  i n  

t h e  c a s e wh e r e  x \vas not a contro l va r i a b l e  : F or a n  arb itrary 

p ( q )  schedule ( 2 3) and ( 2 6 )  wo u l d  imply a u ni q u e  steady state (x , q) 

d own at a l l) .  Th i s  '.vo u l d  not sat i s fy the equ i l i br i um cond i t i o n s  


f or the s ame reasons a s  in t h e  earl i er c a s e. But i f  ( 2  3 )  and 


( 2 6 )  a re u s ed to d e f ine p(q) , w ith the a ux i l l  iary var i ab l e x(q) 

as wc l i, t h e n  any f i rm wou l d  f ind it o ptima l to mai nta i n  q=R r a th e r  

t h a D  t o  d e v i a t e . 6 

Be f o r e  l oo� i ng mo r e  c l  o s e l y  a t  t he s o l ut i on to ( 2  3 )  and ( 2 6  ) , 

i t  i s  h e l p f u l  to d e  f i n e 

I t  1 s  g i ve n  by 

C ( :>: 1
m i n  

t h e  pe r f e c t - i n f orma t  i on pri c e -q ua l  ity 

s c h ed u  l e  . 

, ( q )  = x 
X 

i .  e .  q u a l i  t y q i s  s u pp l  i e d at its m i n im um a v e r a g e  c o s t  . The 


a s s oc i a t e d  s c a  l e  a t  wh i c h  f i rms o p e r a t e  , z (q }  , s at i s f i e s  


( 2 7 )  c ( z ( q ) , q )  = 
x 

s i n c e C =AC aܬ  t  m i nimum AC . 

R e t u r n i n g  to the impe r f e c t  informati on c a s e  , we must add the 

c (  z ( q  ) ,  q ) 
z ( q )  

natura l  bou ndary c o n d  i t  i on t o  s o l ve the d i f f e renti a l  equa t i o n  f or 

� ( q )  g i ven b y  ( 2  6 )  , n a m e l y  

Th i s  i s  ana l o g o u s  to 

Theorem 5 A s r-· J o r  

p ( q ) = c (q 0 ) i n  the ear l i er c a s e  . 
0 

s ǹ Ǻ  the e qu i  l i br i um p(q) s c h ed u l e  a ppro a c h e s  
r: 

the p e r  f e ct i n f o rmati on sched u l e  ǻ (q) . For (s)  > 0 

p(q } > Q (q) f or a l l  q > q  .
0 
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J tl  

r 
Proo f  : Let me first show that when s = Q , ( ŭ  ( q )  , z (  q )  ) solves 

the systeŮ given by ( 2 3 )  , ( 2 6 )  and ( 2 8 ) .  No te that for 

any set of parameters the system has a unique solution. 

Ne1 1 , q) ܦ  )  = c ( z ( q )  , b y  the de finition o f  ¢ (q )  , and 
-z ( q )  

that equals c ( z  ( q )  , q )  by the de f inition of z ( q )  so ( 23 )  X 
is sati sf ied. To veri f y  ( 2 6 )  simply dif ferentiate the 

eq uation d e  f i n  i ng ܧ ( q )  , to get 

z ( a ) [ c  z • + c 1 - c z . " X 
P, ' ( q )  = 

q
z 2 

c r:
[ ū  - c ]  z '  + x 

z z 

But C ( Z  , q )X- -- -
z c ( z ,  q )  s o  

c ( z  (q ) , q )
: • ( q )  = _g_ 

z ( q )  
r 

= which is e x  actly ( 2  6 )  when x = z  , < s> 0 .  Now, since the 
r 

sol ution to the dif f  erential equation is continuous in s, 

we have prove n the first part o f  the Theorem. The second 

part o f  the Theorem c a n  be shown by a more basic argumen t .  

I f  p (  q )  ; ( q )  f i  rm s sel l ing qu ality q wou l d  be losing 

money and i t  c o u l d  n o t  be o p t i m a l to continue doing so . 

I f  p (  q )  = ? (  q )  t h ey are b r eak i ng even , b u t  they could m a k e  

pos i t i ve p ro f i t s  ( a t l e  ast f o r  a little while i f  s< oo )  b y  

running down r epu t a  t i on . The r e  f o r e  ma in ta in i ng quality 

can only be o p t  i m a l i f  p ( q )  Í ܹ ( q )  . 
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I t  i s  i n te r e s t i n g  to note h ow r a Ƿd s e n t e r  o n l y  th rough t h e i r  

r a t i o  . Th i s  i s  v e ry i n t u i t i v e  : for l ow i n t e r e s t  r a t e s  o r  h i g h  

l ea r n i ng s p e e d s  the i n f o r ma t i o n a l  prob l em s  a r e  l e s s  import an t  . 

The r e  i s a n  i n te r e s t i n g  e f f e c t  wh i c h  c ome s u p  i n  t h i  s mod e l  

wh i ch c o u l d  n o t  a r i s e i n  t h e  ea r l  i e r  mod e l  : s i nc e  p ( q )  > ¢ ( q )  

7 
f i rm s  prov i d  i ng q u a l i ty q o pe r a te a t  above e f f i c i e n t  s c a l e  . 

r 
Theor em 6 F o r  ( s )  / 0 ,  a l l  f i rms p r o v i d i ng non-m i n ima l q ua l i ty 

o pe r a t e  a t  a po i n t  a bove e f f ic i e n t  s c a l e  . So , i n  

a d d i t i o n  to t h e  we l f a re l o s s e s  d u <  t o  impe r f e c t  c o n s umer 

q u a  l i t y m a t c h l n g  , a nd so m e c o n s ume r s d r opp i ng ou t o f  the 

m a r k e t  , there i s  a p r od uc t i o n  i n e  f f i c i e n c y  . 

P r oo f  : S i n c e  p { q )  > Ǹ ( q )  f o r  q > q  by Theo r em 5 ,  we know that0 

x ( q )  > z ( q )  s i n c e  c > O  and x ( q )  i s  d e f i n e d  by ( 2  3 )  . 
x x  

S e e  F i g u r e  8 b e l ow . So t he n umber o f  produc t s  o f  q u a l i t y  

q wh i c h  a r e  s o l d  i n  e qu i l i b r i um i s  n o t  produced i n  the 

c o s t-mi n im i z i ng m a n ne r  . The r e  are too f ew f i rm s  , e a ch o f  

wh i ch p r od u c e s  too much . 

S i n c e  a v e r a g e  c o s t  i s  · = ( q )  , s ome o f  the p r e m i um 

to h i gh q u a l i ty i t ems , p ( q )  - ¢ ( g )  i s  d i s s i pa te d  by the p r od u c t i on 

cos t i ne f f i c i e ncy . 
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$/x 

C ( x ,  q )AC X 

p ( q )  

1J (q) 

x ( q ) 

C ( x ,  a )
X 

Xz ( q )  

F IGURE 8 

Produc t i on d u e  t o  > :p (  q )  
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C onc l usi o n s  

Thi s pa per ha s inve st i ga te d  the impl i c a ti o ns of r eputa ti on i n  

a per f ec tl y  c om pe ti t iv e  env i ronment. I t  ha s been shown tha t r epuȊ a ­

ti on c a n  o pera te onl y i m per f ec tl y a s  a m ec hanism f or a ssur ing qua l i  ty .  

E igh q ua li ty items sel l f or a pr em i  um a bo v e  c ost. This pr em ium 

pr ov i d e s  a f l  ow of pr of i ts whi c h  c ompensa te the sel l e r  f or the 

r esou r c e s  ex pe nd e d  i n  b ui l d ing up the r ep uta t  ion . 

S e ve r a l  c ommo n  b u  t inf orma l notions r e l a  ti ng t o  re put a t ions 

have be en c ha l  l ȋnged by thi s a na l y si s . Fir st, a good r e  puta ti on ne e d  

n o t  c onf e r  ma rke t  p owe r on i ts owne r .  I nd e e d  , f i  rm s  f a c e  per f ec tly 

e l a sti c d e  mand c urve s i n  t h e  mod e l  p r e  sente d  a Ȍ ove . S ec ond , r eput a  ­

tions n eed not i mp l y  a ba r r i  e r  to entr y e i  the r .  I t  i s  tr ue th a t  a 

f i rm must e x pand r e so ur c e s  ini t i a l  l y  to bui l d  u p  a r e p  uta ti on, but i t  

i s  p ossi bl e ,  a t  l e  a st i n  t h  i s  m od e  l ,  to e a r n  sup e r - nor ma l p r of i  ts 

by v i  r tue o f  ha v i  ng bui lt up a r e p uta t i on .  I n  othe r m od el s , whic h I 

h ope to c x p l ܥ  rc· , i t  may be th e c a se th a t  the re a r e f i r st - m over 

adva nta ges in re puta ti on f orma t i  on ,  a nd thus r eput a ti on c oul d ser v e  

a s  a ba r r i e r  . I n  thi s f irst si mp le m od el , h ow e v er , it d oe s  not. 

F i  n a l ly ,  c a r e  m ust be ta ke n in e va l ua ti ng p ro f i  t d a ta f or c onsume r 

go od s  i nd ustr i e s. I f  r ep uta ti on i s  not i nc l ud e d  in the se t of a ssets 

a f i rm owns , the c a  l c u l a t i  ons of i t  s r a te- of - r e  turn wi l l  ex c e ed the 

mark e t  r a te of r e  turn .  T hi s  i s  m is l  e ad inq , a s  woul d be the c onc l u­

s i on ba sed upon it tha t t he f i rm enj oy ed som e  d egr ee of ma rke t powe r  . 

F i  na l  l y, a we l f a r e  ana l y si s  o f  i nf or ma ti on r eme d ie s  a nd m inimum 

q ua l  ity sta nd a rd s  i s  ma d e . The r e  a r e  wel f a r e  ga i ns f r om impr ov ing 

inf orma ti on tra nsmi ssi on; these must be ba l a nc e d  a ga inst the c osts o f  
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such a program , of course . Optimal minimum quality standards are 

also s tudied . In general it is optimal to exclude from the market 

items which some consumers would like to purchase, i . e. ,  the standard 

should be binding. This is beca use there a r e  welfare gains to con­

sumers who like h i gh quality items wh ich arise from raising the 

stand a r  ɴ . 

the 

Th cs0 qa i n s aris0 beca u se a h i qh c r  m i  n imum q ual ity s t a n ­

dard reduces p r  emiums for high qua l i ty goods. 
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N o t e s  

1 .  	 I n  f a c t  , a f i rm wou l d  be i nd i f f e r en t  t o  m a i n t a i n i ng o r  dev i a t i ng , 

b u t  s t a b i  l i ty wou l d  b e  p r ovi d e d by a n y  po s i  t i ve ad  j u s tme n t  

c o s t s  t o  c h a n g i n g  q u a l i ty . s u c h  i nd i f fe r en c e i s  i ne v i  t a b l e  i n  a 

mod e  l i n  wh i ch i de n t i c a l  f i rm s  c h oo s e  a va r i e ty o f  a c t i o n s  i n  

e q u i  l i b r i um .  

2 .  	 T h e  we l f a r e  t p e o r e m s  do n o t  d e pe nd on t h i  s a s s ump t i o n  . T h e y  o n l y  

r e a u i  r e  t h a t  a c o n s  i s t c q t  d e s c r i p t  i o n  o f  w h a t  h a p p e n s  d u r i n g t ܤ 0  

t r a n s i  t io n  p e r i o d b e  m a  i n t a i ne d  t h ro u g h o u t  th e a n a l y s  i s  . 

3 .  	 Re c a  l l  t h a t  i s  i s  r e a  l l y  t h e  c u r va t  i v e  o f  c ( q )  r e  l a t i ve t o  u t i  l i ty 

in ܣ .  b u t  q h a s  b e e n  s c a  l e d  s u c h  t h a t u t i l i ty i s  l i n e a r  i n  q u a l i ty . 

4 .  	 T h i s  T h e o r em h o l d s  n o  mat te r wh a t  w e i g h t s  a r e  p l  a c e d  o n  t h e  u t i  l i ­

t H ' S  o f  d i f  f e r e n t  c o n s um e r s  i n  t h e  we l f a r e me a s u r e  s o  l o n g  a s  t h e  

we  i gh t s a re p o s i t i ve a n d  f i  n i  t e .  

5 .  	 I t  i s  n o t  p l a u s i b l e  t h a t  r e p u t a t i o n  a d j  u s tm e n t  i s  i nd e p e n d e n t  o f  

s a l e s  . F u r t h e rmo r e  , i f  i t  w e r e  , t h e r e  wo u l d  b e  n o  e q u i l  i b r i um .  

Th i s  i s  b e c a u s e  a f i rm c ou l d  b u i  l d  u p  r e pu t a t i  o n  by s e l l  i ng , s ay , 

o n e  good i tem a n d  t h e n  s e  l l  a g re a t  ma n y  b a d  i te m s  w h e n  r e pu t a ­

t i o n  i s  h i g h . S i  n c e  t h i s  s t r a t e gy g i v e s  m o r e  p ro f i t s f r om r un n i ng 

c.J n •· : n  r 0 p u  t a t  i o n t h :t n  t h 0  co s t :;  o f  bu i l d i  ng i t  up , f i rm s w o u l d  

n e v e r  m a i n t a i n  q u a l i t y . S e e  S h a p i r o ( 1  9 7 9 )  . 

6. 	 I h ave b e e n  u n ab l e  to ve r i  f y t h e  s u f f i c i e n c y  c o n d i t i o n s  f o r  t h ¨  

o p t i ma l  c o n t r o l  9 r o b J cm w h e n  s a l e s  l e ve l s  a r e  a c on t r o l  va r i ab l e  . 

The m a x i m i  z e d  H a m i  l t o n i a n  i s  n o t c on c a ve , b u t  t h a t  do e s  n o t  me a n  

t h e  s o l u t i o n i s  n o t  op t im a l .  

7 .  	 T h i  s i s  i n  c on t r a s t  t o  th e t r a d i t i o n a l  C h amb e r l i n i a n re s u l t  t h a t  

f i rm s  o pe r a t e  b e l ow e f f i c i e n t  s c a l e  i n  mon o po l i s t i c  c ompe t i t i o n  . 
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