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Abstr act

The 1981 Kl ein-Leffler nodel of product quality does not explain
why high-quality firns woul d dissipate the rents they earn from
quality-assuring price prema, and it relies on consuners
knowi ng the cost functions of firns. In the present paper,
consuners do not know any firm s cost of producing quality
goods, so firnms with a | ow cost of producing high quality

engage i n conspicuous spending to denonstrate they earn a
profitable mark-up over cost. Conplete rent dissipation does
occur if such firms have the same cost of producing |owquality
itens as other firns that are worse at producing high quality.



1. Introduction

When consuners are unaware of product quality before they
buy, producers can nonet hel ess be puni shed for providing | ow
quality by losing repeat business. Benjanmn Klein and Keith
Leffler (1981) denonstrate that under fairly general conditions
a price with a positive profit margin is needed to induce
producers to deliver the promsed quality level. If the profit
margin were zero, the profit would be greater fromlow quality
than from high, even if the custoners were di sappoi nted and none
of themreturned. Consequently, if a firms price equaled its
cost, repeat business would be a matter of indifference. A
hi gher price, however, increases long-run profit nore for firns
that provide the prom sed quality because such firnms benefit
fromthe repeat business of satisfied custoners. At a
sufficiently high price, the profit fromrepeat business exceeds
the profit fromcheating on quality. At that price, firnms wll
provi de the promsed quality level.?!

Two points are of interest in the Klein-Leffler nodel.

First, absent firmspecific capital expenditures, positive

! Rasnusen (1989, and 1994, pp.131-134) enploys a gane-theoretic approach to
the Klein-Leffler nodel, and notes the simlarity of a quality-assuring price
and an efficiency wage. In his nodel, profit is dissipated very sinply by the
assunption of a fixed entry cost. Enough firms enter that each has sales so
smal |l that operating profit barely conpensates for the one-tine entry cost.
That is different fromthe signaling intuition of Klein and Leffler and of

t he present paper because signaling requires that consumers be aware of the
entry cost, and that there be inconplete information for the entry cost to
convey.



profit exists in a conpetitive market. Second, because consuners
know the price is an incentive for high quality only if it
generates sufficiently high profit, they nust know the firns'
production costs if a given price premumis to ensure high
qual ity.

We address both points in this paper. First, although it is
soneti mes thought that non-price conpetition will dissipate
profits in the Kl ein-Leffler nodel, the nodel does not by itself

have that inplication. Positive profit wll indeed persist in

equilibrium even with free entry, unless sone new feature is
added. Second, while the Klein and Leffler nodel assunes
producers have identical costs, though they can choose different
quality levels, we will add the possibility firns differ in
their marginal costs of high quality in ways buyers cannot
observe. Thus, we conbine noral hazard and adverse selection in
a product quality nodel. W hope to acconplish two things: to
expl ain how positive profits can persist in the original Klein-
Leffler nodel and to show that addi ng adverse sel ection can
result in profit dissipation . Let us explain further before
setting out the nodel.

First, profit dissipation by non-price conpetition lies
outside the Klein-Leffler nodel. In that nodel, information is

conpl ete: buyers know only one type of firmexists, but do not



know product quality when they purchase a good.? Thus noral
hazard is possible: firnms may deliver quality that is |less than
what they prom sed. A price, P*, above average cost, Pc 1is
necessary to induce firnms to deliver the high level of quality
they prom se to consuners. Entry cannot elimnate the resulting
profit, since additional output will drive price belowthe
quality-assuring level of P*. This is a surprising result: an

i ndustry known to earn positive profit, w thout collusion or
conventional barriers to entry, and yet w thout expanded out put
or entry.?

Klein and Leffler suggest that non-price conpetition wll
dissipate this profit. They realize that non-price conpetition
cannot reduce the operating margin by driving average cost per
period up closer to price, but they suggest that sone kind of
fixed cost mght absorb the profit:

Conpetition to dissipate the economc profits earned by
existing firms must therefore occur in nonprice dinmensions..
The conpetition involves firmspecific capital expenditures. (Kl ein and
Leffler (1981), p.626.)

2 |f buyers know quality when they purchase, the problemis one of ful
i nformation.

3 More precisely, P* nust exceed not "average cost," but avoi dable costs each
period after the firmis established. Thus, if "average cost" is defined to

i nclude start-up costs, anortized over the lifetine of the firm P* does not
necessarily exceed average cost. If "average cost" is defined to include the
total costs of production in a given period divided by the quantity of
producti on, however, while marginal cost is just the incremental cost of one
nmore unit of output in that period, the key to the Klein-Leffler nodel is for
P* to exceed average cost, not margi nal cost.
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Such thinking cones naturally to econom sts; we hold the
maxi mthat "Markets abhor a profit" as dearly as physics's
"Nat ure abhors a vacuunt. Non-price conpetition would occur if
each firmcould increase profit via such behavior, even though
the net effect of many firns doing it would dissipate profit.
Such is the case with a cartel, where each cartel nenber can do
better if it cheats on the collusive agreenent, using secret
price cuts or non-price conpetition that tends to drive profit
to zero.*?

Klein and Leffler offer a different justification for such
spendi ng. They argue on pages 629-33 of their paper that, when
consuners are unsure of production costs, sunk capital
expendi tures such as advertising signal the magnitude of a
firms price premum thereby assuring buyers that the price is
hi gh enough to i nduce high quality. They suggest that this

provides a setting for Nelson’s 1974 idea that firnms engage in

4 1n his anal ysis of price and non-price conpetition, Stigler (1968)

considers the case of a cartel. Enpirical evidence in support of positive
profit when entry is restricted is found in the taxicab "nedallion" problem
where the license (the nmedallion) to operate an independent cab in New York
City sold for about $17,000 in 1959 (Friedman, 1962) and about $30,000 in
1969 (Becker, 1971). Recently these licenses sold for over $200,000. Al so,
Breen (1977) found an average val ue of over $700,000 in 1971 for operating
certificates for household novers subject to Interstate Comerce Conm Ssion
regul ation. In either case, presumably the sale price for an operating
certificate reflects the di scounted val ue of expected profit using the
certificate. In these cases of regulated industries, capacity is restricted
by government. Each firm maxim zes profit, and no firmw shes to attract new
customers, given capacity. In the Klein-Leffler nodel, new firnms do not enter
and existing firms do not expand capacity because greater output wll reduce
price below the | evel that assures product quality, in which case consuners
woul d cease to purchase the product.



advertising to signal to consuners their incentive for repeat
busi ness. They al so nention, however, Schnal ensee’s 1978 nodel,
whi ch showed that in the original Nelson scenario, lowquality
fly-by-night firms could profitably enter, advertise, sell for
one period, and exit.

The second point of our paper is that Klein and Leffler’s
intuition that profit-dissipating expenditures can signal a | ow
cost of producing high quality is indeed correct. Formal
nodel i ng can not only show what is necessary for signaling to
work, but, in this setting, Nelson' s idea can be rescued from
Schmal ensee’ s critique. We will show that, under inconplete
i nformati on (adverse selection in addition to noral hazard),
capital spending can allow lowcost firnms to signal their cost.
Under noral hazard al one, capital spending by firms has no
val ue: spendi ng does not increase a firms profit, either by
of fering sonething of value to consuners (as a formof non-price
conpetition), or by attracting buyers by revealing a firms
type. However, with the addition of adverse selection, so firns
differ in cost and consuners are not aware of a firms type, |ow
cost firms do have an incentive to engage in conspicuous capital
spending to reveal their type.

The outline of the remainder of this paper is as foll ows.
In the next section, a nodel of inconplete information is

outlined. Before this nodel is fully analyzed in Section 5,
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results are presented in Section 3 for the case with full
information (i.e., when consuners can observe quality before
t hey purchase), and in Section 4 for the case with conplete
information (i.e. with noral hazard but no adverse sel ection).

Section 6 contains concluding remarks.

2. The Model

Consider a nodel simlar to Klein and Leffler’s, but in
whi ch sonme firms, Discount firnms, have higher costs of producing
high quality than other firns, Premumfirns. Consuners cannot
directly observe a firnms type. Afirmcharging a high price
m ght be a Premumfirmwlling to deliver high quality, or it
m ght be a fly-by-night D scount firmthat intends to deliver
low quality. Premumfirnms will have an incentive to distinguish
t hensel ves from Di scount firns by investing in a signal. Either
type of firmmay invest in conspicuous spending, S, on itens
t hat i nvolve sunk cost, but only the Premumfirns wwll wsh to

do so.

The Mbdel
The nodel is a repeated gane between firns and custoners.
Note that the first two stages, (0) and (1), are not part of the

repeated ganme, except that a new entrant at sone point in the



future woul d have to choose a | evel of conspicuous spendi ng when

it entered.

(0)

(1)

(2)
(3)

(4)
(5)

(6)

Nat ure chooses sonme firnms to be Premumfirnms, with
mar gi nal cost of high quality (H and low quality (L)
equal to cpyand cp, respectively, and other firnms to be
Di scount firns, with marginal costs of cpy and cp. Each
firmhas the capacity to produce one unit of output per
period, and there are enough firnms that the entire
popul ati on of consuners could be served by either type of
firm

Each firm may choose a level, S, of conspicuous spendi ng,
if it has never chosen S > 0 before.

Each firm chooses a price, P, for the unit it sells.

Each firm chooses a quality, g, of either L or H
unobserved by consuners.

Each consuner deci des whether and where to buy.

After one period, each consuner learns the quality of al
units purchased.?®

The gane returns to (1) and repeats forever.

>If it takes longer than one period for consumers to learn quality, profit
fromlow quality is higher, so the quality-assuring price would al so be
hi gher.



Payof fs

Al'l players use the discount rate r, and cash flows are at
the ends of periods. Afirmconmts to production quality at the
start of each period, with the cost incurred at the end of the
period, but it need not incur the cost if no consunmers wsh to
buy fromit. Consuners pay the price and receive the consunption
value at the end of the period. Consuners |lie on the continuum
fromzero to infinity, indexed by their reservation price V for
the one unit of a high-quality product of value q = H they would
purchase, and all consuners place zero value® on g = L. If the
price is P, market demand for high-quality goods is X(P), with
X < 0 and X(cpy) > 2; i.e. market denmand sl opes down and is
strong enough to support at least two Premumfirns selling high
qual ity.

Let us assune that:

a) cp. < Cpy (Premumfirnms find |low quality cheaper),

b) co. < cpow (Discount firnms find |low quality cheaper),

C) Cpy < Cpy (Premumfirns produce high quality nore cheaply

than D scount firns),
d) cp. <cp. (Discount firms do not produce |ow quality

nore cheaply than Premumfirns), and

6 Assuming consumers pl ace positive value on q = L changes nothing as |ong as
this value is less than the | owest cost of providing this quality, cp. Thus,
with full information (i.e. sellers can observe quality before they
purchase), no market would exist for |ow quality.
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€) CoL - Cp. < CpH - Cpy (Premumfirms do not have a

| arger cost advantage with |ow quality).

Di scussi on of Assunptions

We assune each firmcan only produce up to one unit sinply
for convenience. This fixed capacity assunption allows a sinple
anal ysis of the difference between the conplete and i nconplete
informati on cases. Assunptions (a) and (b) sinply require that
high quality is nore costly than low quality for either type of
firm Assunption (c) requires that Premumfirnms have a | ower
cost of high quality than Di scount firns. Assunption (d) allows
Premumfirnms to have a | ower cost of low quality than Di scount
firms, but does not rule out the case in which the cost of |ow
qual ity is independent of firmtype’, e.g., cp. = cp. = O.
Assunption (e) requires the cost advantage of Prem um (versus
Di scount) firns be at |least as large for high quality as for |ow
quality. This assunption appears to be quite reasonable, and it
guarantees that the quality-assuring price is lower for a

Premmumfirmthan for a Discount firm

"1t is also plausible that Discount firms have a |ower cost of low quality
than Premumfirns do. In that case, however, signaling by conspicuous
spending of S would fail to work. The price needed to deter Premumfirns
from producing | ow quality would be | ow enough that, if they had to expend
the full anmount of their future profit as a signal, S, at the time of entry,
a Discount firmcould enter, pay that same S, and nmake enough profit by its
cheaper lowquality sales for one period to make entry profitable.

9



Klein and Leffler denonstrated the generality of the
exi stence of a quality-assuring price. W do not disagree with
this result, but we question the Klein-Leffler argunent that
profit will be dissipated in a world of conplete information
(i.e. awrld with no adverse selection). Before devel oping the
nmodel of inconplete information, we consider two benchmark

cases.

3. The Full Information Case: Quality Cbservabl e Before Purchase
As a first benchmark, suppose consuners can observe quality
before they purchase. Clearly each firmactive in the market

W Il produce one unit of high quality since consunmers will not
buy low quality. The price nmust be P = cpy, Since any higher
price would create profit that would i nduce entry. Qutput wll

be X(cpy), produced by X(cpy) Premumfirms.?

4. The Conplete Information Case: Just Mral Hazard
As a second benchmark, suppose all possible firns are
Premum firnms but consumers cannot observe quality before they

purchase. This is the situation Klein and Leffler described.

8 In all of the cases considered herein, there may be one firmthat produces
out put I ess than one unit to ensure the nmarket clears.

10



I f Discount firns do not exist, the problemis to induce

Premumfirns to set q = H Apremumfirmthat sets q = H has

present value of profit, p, equal to:

=H _ P-c
p?)remium - r A . ( 1)

Note that p is defined as profit gross of any capital
expenditures (considered in the next section). A firmthat
cheats and sets q = L would be discovered after one period.
Suppose such a firmwoul d subsequently have zero sales. Profit

fromcheating is then

P- co
1+r

Premium (2)
Assum ng consuners exist who will pay such a price, let P*
equal the quality-assuring price, that is, the price at which
Premumfirns are just willing to set q = H Since P* > cpy, the
mar ket clears at the higher output of X(P*), and with fewer
firms than under perfect information. The value of P* is found

by equating egs. (1) and (2):

P* = (1+r)cpy -rCpL. (3)

11



If P=P, it follows that pliium = Ceu- Cp. > 0. If there

are no discount firms, Premumfirns will earn positive profit.
More formally, what we have just described is the foll ow ng

Klein-Leffler Equilibrium

Firms: A particular group of X(P*) of the potential Prem um
firms enter, choose S=0, produce high quality, and charge price
P* in the first period. Afirmcontinues to do this in
subsequent periods unless it has ever deviated by producing | ow
quality or charging a price other than P*, in which case it
switches to always producing low quality and charging sonme price
P. Unless sonme firmhas thus deviated, no new entry occurs. |If
sone firmdoes deviate, a newfirmenters to replace it,

adopting the strategy just descri bed.

Consuners: Consuners buy randomy fromthe X(P*) firns that
enter in equilibrium except that, if any firmever deviates,
consuners never buy fromthat firmagain, switching to the

particul ar new entrant that replaces that firm

Profit persists in this equilibrium The lucky X(P*) firns
that operate in equilibriumall earn positive profits, but no

entrant would attract any custoners, either matching the price

12



(P*) or charging a |lower price. These firnms earn a rent to the
consunmer belief that they will produce quality. How this belief®
originates is beyond the scope of the nodel, but it is self-
confirmng; a firmexpected to produce high quality will do so
and will continue to do so.*°

One way to extend the Klein-Leffler nodel is by adding
assunptions on consuner beliefs. If, for exanple, consuners
bel i eve for non-econom ¢ psychol ogi cal reasons that firns with
hi gh advertising expenditures will produce high quality, that
belief will be self-fulfilling and could dissipate profits. O
suppose that consuners believe that firnms which produced high
quality in the past will produce high quality in the future as
|l ong as the price prem umrenains high enough. Then, as one

referee suggested to us, there can be a race to enter the

° In the next section, we denmonstrate the possibility of a conpletely
separating equilibriumin which Premiumfirnms invest in conspicuous capita
spendi ng and discount firms do not. Tadelis (1999), Muilath and Sanuel son
(1999), and Horner (1999) consider adverse selection nodels in which
reputation i s endogenous. In the first two papers, no conpletely separating
equilibriumis possible, because consuners who received | ow quality woul d
only marginally update their beliefs. Thus the incentive to maintain high
qual ity di sappears. Horner denonstrates that, if consuners choose according
to the beliefs they have about many firms, incentives to maintain high
quality remain and a conpletely separating equilibriumcan exist.

0 There are many other equilibria in this nodel, as is conmmon in infinitely
repeat ed games. The nost notable is the followi ng sinple Pessimstic

Equili briumin which reputation does not work. Firms: No firns enter. If a
firmdid enter, it would produce | ow quality and charge sone price P
Consumers: Consumers would not buy fromany firmthat entered. In the

Pessim stic Equilibrium consunmer beliefs about product quality are

pessim stic, and these beliefs are self-confirmng. Afirmthat entered and
clained it was going to charge P* and produce high quality would, rationally,
not be believed. This is true despite the fact that, if consuners did believe
the firm and the firmexpected themto believe it, the firmwuld then have
i ncentive to produce high quality.

13



i ndustry and capture those incunbent positions, a race which
will dissipate profits in nuch the sane way as a patent race.
W w il not explore those assunptions on beliefs further here,
but will instead | ook at how beliefs will arise endogenously

fromdifferences in production costs and signaling behavior.

5. The Inconplete Informati on Case: Mral Hazard and Adverse
Sel ection

Now suppose both types of firms exist, D scount and
Premi um so consunmers cannot be sure which firns they face. The
reputation equilibriumjust described breaks down. As
denonstrated bel ow, Discount firms will not set gq =Hif P = P*
To assure that all firms set q = H, either (a) the price nust be
above P* to induce Discount firnms to set q = H, or (b) Prem um
firms nust have sone nethod of differentiating thenselves from
Di scount firnms to reveal their type.

Condition (a) could support an equilibriumwhich we wll
call the Inefficient Klein-Leffler Equilibrium Suppose the

price is

P** = (1+r)cpy - rcCpy (4)

14



defined as the price high enough to support a reputation

equi libriumw th just Discount firnms.'* A fortiori, P** is high
enough to induce Premiumfirnms to provide high quality.?*?
However, market output will be snmaller because of the higher
price, so only X(P**) firnms will enter. The identity of the
X(P**) firms that consuners expect to produce high quality is
arbitrary and can include any m x of Prem um and D scount firns.
We coul d even have an equilibriumconsisting entirely of

Di scount firms, a curious result. Premumfirnms woul d not enter
and undercut the price for the sane reason as in the Pessimstic
Equi l i brium described in footnote ten: the entrants woul d be
expected to produce low quality, and would attract no

cust oners. 3

1 px* is determined by equating the present value of profit fromg = L and
fromqg = Hfor a Discount firm

12 Using P** and P* (eq.(3)), P** > P* if (1+r)(cprCpy) > r(Cp-Cp), Which is
true by Assunption (e) in Section 2.

3 1n fact, this equilibriumpersists even in a nodel in which there is
conplete informati on and consuners know which firnms are Premi um Know ng t hat
a firmhas | ow cost of producing high quality is not sufficient to induce
consunmers to buy fromthat firm since consuners know that the firmcould
make even greater short-termprofit with low quality. The successful firmis
the one that consunmers expect to produce high quality, not the firmthat has
| ow costs of producing high quality. Expectations are exogenous to the nodel,
which requires only that they be consistent and self-confirmng in any Nash
equilibrium Thus, if Firns 1 and 2 are Discount, and Firms 3 and 4 are
Premium the nost intuitive equilibriumhas consuners expecting Firns 1 and 2
to produce low quality, if they ever produce, and Firns 3 and 4 to produce
high quality. However, an equally valid equilibrium has consunmers expecting
only Firm4 to produce high quality, and a third valid equilibrium has
consumers expecting only Firms 1 and 2 to produce high quality. This point
about Nash equilibrium though basic, is not generally understood. Many
econom sts use inplicit equilibriumrefinements such as "Consuners expect
identical firms to behave identically,"” or "Consuners expect a firmwith a

15



Condition (b) is required for Premumfirnms to
differentiate thenselves. |If they can do this, and consuners
expect Premumfirms to produce high quality, then an efficient
Reput ation equilibriumcan result. This signaling equilibrium

(Spence, 1974) is as foll ows.

Firms: A particular X(P*) of the Premumfirns enter, expend

S* = (1+r)cpy- rcp. - Cp. in initial conspicuous spending, and, in
the first period, produce high quality and charge price

P* = (1+r)cpn - rcpe. Afirmecontinues to do this in subsequent
periods, unless it has ever deviated by producing |low quality or
charging a price other than P*, in which case it swtches to

al ways producing low quality and charging sone price P. Discount
firms never enter, but, if one did, it would choose S = 0 and
produce low quality. Unless sonme firm has deviated, no new entry
occurs. If sone firmdoes deviate, a newfirmenters to repl ace

it, adopting the strategy just descri bed.

Consuners: Consuners buy randomy fromthe X(P*) firns that

enter in equilibrium except, if any firmdeviates in its choice

| ower cost of producing high quality to be no less likely to produce high
quality than any other firmthat they expect to produce high quality." These
may or may not be reasonable restrictions on consumer beliefs, but they go
beyond wel | -accepted equilibriumconcepts. Note, too, such expectations rely
on consumners knowing firms' costs as well as firns' identities, a dubious
assunpti on.

16



of S, P, or q, consumers never buy fromthat firm but buy from

the entrant that replaces that firm

Let us see why this is an equilibrium First, D scount
firms have no incentive to enter. Assune for sinplicity an
indifferent Discount firmwll not enter and an indifferent
Premumfirmw |l enter. Discount firns that sinply plan to hit
and run---that is to produce low quality until they are caught

at the end of the first period---will not undertake such

expenditure if p37. < = . Thus, using P* and the fact that

discount __ 1+r

— P-cp.

Phoont =22, the minimmvalue of S, denoted by S*, that will

prevent entry by Discount firns is:

St = (1+I’)CPH- rcp - CpL. (5)

G ven the equilibriumvalues of S* and P*, a discount firm
woul d earn zero profit and would not enter. If it produces high

quality, a Premumfirmentrant earns profit, net of S, of

et S* _P*-Cpy-S* _Cp-Cp
Premum = 9 4 r 1+r 1+r

(6)

17



Note that Premumfirnms nmay earn positive profit (net of S)
in equilibrium If cp. > cp, firnms earn positive profit if
S =S Inthis case, there are nultiple signaling equilibria: S
may take on values in excess of S*. If we use the Intuitive
Criterion (Cho and Kreps, 1987) as an equilibriumrefinenent,
the only equilibriumto survive this refinement has S = S*. This
inplies that sonme, but not all, profit is dissipated by the use
of conspi cuous capital spending by firns to signal their type.

If the cost of low quality is independent of firmtype,
however, so cp. = cp. and the Premumfirm s advantage is only in
its lower cost of noving fromlow to high quality, then the
equi libriumvalue of S is unique and conpl etely dissipates
profit. The smallest value of S that deters Discount firnms from
entering equals the |argest value that induces Premumfirns to
enter. This is not accidental, and it has an intuitive
expl anation. Choose S* to make a Discount firmindifferent
bet ween entering, paying S*, and getting windfall profit from
low quality for one period. Since the payoff fromstaying out is
zero, S* wll exactly equal the value of the windfall profit
fromlowquality. If Premumfirns have the sane margi nal cost
for low quality, S* also equals the windfall profit to a Prem um
firmfromentering, paying S*, and taking the profit from one
period of sales. However, the equilibriumprice, P*, is set so

that the windfall profit to a Premumfirmfor one period equals

18



the reputation profit fromsales for many periods. Thus, if S
equal s the value of wndfall profit, it also equals the val ue of
the Premumfirms reputation profit, and there is conplete
profit dissipation.

Anot her corollary is that conplete profit dissipation is
t he uni que signaling equilibrium W do not need to use a
refinement argument such as the Intuitive Criterion, because the
i ncentive-conpatibility and self-selection constraints have
al ready pinned S* down to one value. Thus, this setting nodels
the ideas of Nelson (1974) and Klein and Leffler (1981) that
conpetitive firms in markets with asymmetric information

conpl etely dissipate their profit by conspi cuous spending. **

6. Sunmmary

In the preceding section, we showed that there exists a
separating equilibriumin which Premumfirnms will enter and
produce high quality because the price is high enough, but
Di scount firnms will not enter and produce | ow quality because a

one-tinme requirenent of conspicuous spending on sunk, firm

4 As before, and as is usual in signaling nodels, other equilibria exist,

i ncluding pooling equilibria in which Prem umand D scount firns behave the
same as each other. These include the Pessinmistic Equilibrium (see footnote
ten), in which no firmever produces high quality, and equilibria in which
the consuners' strategy is to ignore the conspicuous spending, S, in which
case S fails to be a signal of Prem umstatus and nerely becones a sign of
odd, non-profit-maxi m zing behavior by a firm The equilibriumwe have
focused on, however, shows how signaling by conspi cuous spending can result
in an equilibriumin which quality is high and is produced by the firnms that
can produce it at |east cost.
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specific itens deters them The quality-assuring price is found
by equating the present value of profit for Premumfirns from
produci ng either low or high quality. The m nimum | evel of
conspi cuous spending, S*, that will induce a D scount firm not
to match a Premumfirmin this spending is found by equating
the present value of profit for a Discount firmthat intends to
produce low quality with the present value of S*. Thus, only if
both types of firm have the sanme cost (and thus profit) for |ow
qual ity does conspi cuous spending tend to conpletely dissipate
the profit earned by Premumfirns when they provide the

prom sed (high) quality.

Klein and Leffler (1981) denonstrated the inportant point
that a price (P*) in excess of the conpetitive, zero-profit
price can induce firnms to deliver the level of quality they
prom se consuners. They suggested that the resulting positive
profit would be dissipated as firnms conpeted via spending on
sunk, capital itens, but that argunent is actually separate from
their nodel. W have extended their nodel to show that profit
di ssipation can result when adverse selection is added to its
noral hazard. Wen firnms differ in their marginal costs of
quality, profit is dissipated as they signal their cost to
consuners. Thus, wth the addition of adverse selection, the

Klein Leffler nodel indeed provides a justification for sunk
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capital spending and the dissipation of at | east sone of the

positive profit fromthe quality-assuring price.
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