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Abstr act

The Kl ein-Leffler (1981) nodel of product quality does not

expl ain why high-quality firms woul d dissipate the rents they
earn fromquality-assuring price prema, and it relies on
consuners know ng the cost functions of firns. In the present
paper, consuners do not know any firm s cost of producing

qual ity goods, so high-quality firns nust engage in conspi cuous
spending to denonstrate they earn a profitable mark-up over
cost. Conplete rent dissipation occurs only when high and | ow
cost firms have the same cost of producing |ow quality.



|. The Klein-Leffler Mddel and Profit D ssipation

| nt roducti on

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 greater than the conpetitive, zero-profit
price will induce producers to deliver the prom sed quality
level. At the zero-profit price, the profit fromlow quality
exceeds the profit fromhigh quality, even if no custoners
return. If afirms price equals its average cost, repeat
business is a matter of indifference. A higher price, however,
i ncreases long-run profit nore for firms that provide the
prom sed quality than for firns with |ower quality because
repeat business does then generate positive profits. At a
sufficiently high price, the profit fromnot shirking on quality
will exceed the profit fromshirking. At that price, firnms wll
provi de the promi sed quality level.?

Two points are of interest in the Klein-Leffler (henceforth
K&L) nodel. First, positive profit apparently exists in a

conpetitive market. K&L assert that all such profit wll be

! Rasnusen (1994, pp.131-134) contains a gane-theoretic approach to the Kl ein-
Leffler nmodel and notes the simlarity of a quality-assuring price and an
ef ficiency wage.



conpeted away as firms invest in firmspecific capital
expenditures, but we will cast doubt on that bel ow. Second,
because consuners believe a high price gives firns an incentive
to produce high quality only if such a price generates a
sufficiently high profit, for a price premumto ensure high
quality, consuners nust know firns' production cost.

In this paper, we address both points. W argue there is no
incentive for firms to conpete via capital expenditures in the
K& nodel . Positive profit will indeed persist in equilibrium
even with free entry. Also, while the K& nodel assunes
producers have identical costs, though they can choose different
quality levels each period, we will add the possibility firnms do
not have the sanme margi nal cost of producing quality and buyers
have i nconplete information regarding firms' costs. Thus, we
wi Il conbine noral hazard and adverse selection in a product
qual ity nodel

W w il show that a price premumis necessary for any firm
to produce high quality with either conplete or inconplete
i nformati on. Under conplete information, capital spending is
nei t her necessary nor of any value to firnms since it neither has
a direct benefit nor signals hidden information. Under
i nconplete information, capital spending may be required for |ow

cost firns to signal their cost since consuners can not observe



the mark up of price over marginal cost and use it to deduce a
firms profitability.

In the rest of this section, we consider profit dissipation
in the K& nodel. In Section Il, we introduce a sinple nodel of
quality uncertainty wwth noral hazard and adverse sel ection.

Furt her el aboration and concluding coments are in Section |11

Profit dissipation

In the K& nodel, a price, P*, above average cost, Pg is
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 below the
quality-assuring level of P*. This is a surprising result: an
i ndustry known to be earning positive profit, w thout coll usion
or conventional barriers to entry, and yet w thout expanded
output or entry.?

Al nost of f handedl y, K&L suggest non-price conpetition wll
dissipate this profit. They realize non-price conpetition cannot

reduce the operating margin by driving average cost up closer to

2 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.

3



price, but they suggest some kind of fixed cost m ght 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.?

Such thinking cones naturally to econom sts, since we hold
the maxi mthat "Markets abhor a profit" as dearly as physics
"Nat ure abhors a vacuunf. Consider two situations with no
quality uncertainty. Suppose each firmis a price taker, the
| ong-run, conpetitive (i.e. market-clearing and zero-profit)
price is P, and the nunber of firms is N;. In Case |, the N

firme forma cartel, restrict output, and the resulting price is

A A

P, with P greater than Pc. In this well-known problem each
cartel member, as a cheater, has MR° P > MC and will try to
sell additional output via secret price cuts or non-price
met hods of attracting additional sales. Mreover, even if the
cartel nenbers do not increase their output, entrants will add
new output to the market. There will be a strong tendency for
profit to fall to zero.*

In Case Il, governnment regul ates the market: entry is

restricted so fewer than Ny firns are allowed to produce, with

the nunber of firms chosen to again yield P=P. Now firns wll

3 Klein and Leffler (1981), p.626.
“1In his analysis of price and non-price conpetition, Stigler (1968) considers
the case of a cartel as in Case |
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earn positive profit and would Iike to expand capacity (and new
firme would like to enter), but, unlike Case I
P(° MR = M, so firms have no incentive to conpete for
additional sales via price or non-price conpetition. Firns earn
rents to their favored regulatory status.®

Enpirical evidence in support of positive profit with
capacity restrictions is found in the taxicab "nedallion"
probl em where the license (nedallion) to operate an independent
cab in New York City sold for about $17,000 in 1959° and about
$30,000 in 1969.7 Al so, Breen (1977) found an average val ue of
over $700,000 in 1971 for operating certificates for household
nmovers subject to Interstate Conmerce Conm ssion regulation. In
either case, presumably the sale price for an operating
certificate reflects the discounted val ue of expected profit
using the certificate.

In the K& nodel, the high price is not nmaintained via a
capacity restriction. Rather, new firnms do not enter and
existing firnms do not expand capacity because greater output

W Il reduce price below the |level that assures product quality,

> Airlines may have conpeted via non-price mechanisns (e.g. zero price drinks,
pl ush seats, etc.) when entry into the airlines industry was regul ated by the
Cvil Aeronautics Board (CAB). However, in addition to entry restrictions,
CAB al so set price. If price was set above the market-clearing |level, there
woul d have been an incentive for firms to conpete via non-price mechani sms.

6 See Friedman (1962), p.282.

" See Becker (1971), p.97.



in which case consuners woul d cease to purchase the product.® In
Case Il above, existing firns want to expand capacity, but wll
not conpete for additional sales w thout the additional

capacity. Like Case Il, in the K& nodel, P (° MR) = MC, so firns

wi |l not conpete for new customners.

2. A Model of Inconmplete Information

Consi der a nodel simlar to that proposed by K&, but in
whi ch sonme firms, Discount firns, 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. W
assume Premum firnms may invest in conspicuous spending, S, on
itens that involve sunk cost. Although this investnment in assets
Wi th sunk cost is simlar to that proposed by K&, the addition
of inconplete information to the nodel is necessary for firnms to

wi sh to nake this kind of investnent.

8 Presumably, a price below the level which assures high quality will result
in zero units purchased by consumers since they realize only low quality is
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The Mbde

(0)

(1)

(2)

(3)

(4)

(5)

(6)

Nat ure chooses a | arge nunber (relative to the nunber of
buyers) of firms (Premumfirnms) with a marginal cost of
high quality equal to c. Qher firns (D scount firms), of
which there also is a |large nunber, have a margi nal cost of
high quality equal to ©, ¢ < €. Each firmhas the capacity
to produce one unit of output. There is zero cost for |ow
qual ity.

Each firm chooses a level, S, of conspicuous spending, paid
at the end of the period, if this is its first period of
entry and 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 0 or 1

unobserved by consuners, paying the cost at the end of the
peri od.

Each consuner deci des where to buy, paying at the end of

t he peri od.

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

The gane returns to (1) and repeats forever.

forthcom ng at such a price.



Payof fs

Everyone uses the discount rate r. Afirmcomits to
production cost at the start of each period, wth the cost
incurred at the end of the period. Consuners pay their price and
receive their consunption value at the end of the period.
Consuners lie on the continuumfromO to infinity, indexed by
their reservation price V for the one unit of a high-quality
product of value g = 1 they would purchase, and all consuners
pl ace zero value on g = 0. If the price is P, market demand for
hi gh-quality goods is X(P), with X < 0 and X(c) > 2; i.e.
mar ket demand sl opes down and is strong enough to support at

|l east two firns.

Di scussi on of Assunptions

We assune each firmcan only produce one unit sinply for
conveni ence. This fixed capacity assunption (L-shaped MC) all ows
a sinple analysis of the difference between the conpl ete and
i nconpl ete information cases.

K& denonstrated the generality of the existence of a
quality-assuring price. W do not disagree with this result,

but, as argued in the previous section, we question the K&L

°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.
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argunment that profit will be dissipated in a world of conplete

information (i.e. a world with no adverse sel ection).

The Full Information Case: Quality QObservabl e Before Purchase

As a first benchmark, |et us consider the case where
consuners can observe quality before they purchase. Cearly each
firmactive in the market will produce one unit of high quality
since consuners wll not buy low quality. The price nust be
P = c, since any higher price would create profit that would
i nduce entry. Qutput will be X(c), produced by X(c) Prem um

firns.

The Conplete Information Case: Just Mral Hazard

As a second benchmark, |et us consider the case where al
possible firms are Premum firns, but consuners cannot observe
quality before they purchase. This is the situation K&L
described in their 1981 paper.

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

Premumfirns to set q = 1. Apremumfirmthat sets q = 1 has

present value of profit, p, equal to:

(1)



A firmthat cheats and sets g = 0 woul d be di scovered
after one period. Suppose such a firmwould subsequently have

zero sales. Profit fromcheating is then

p?)r:em' um = ' ( 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 wwlling to set q = 1. The market clears
at output of X(P*) with fewer firnms than would result with
perfect information since P = P* > c. Now P* is found by

equating eqgs. (1) and (2):

P* = (1+4r)c. (3)

Wth P =P, pliiwm =C >0. If there are no discount firns,
Premumfirns will earn positive profit.
More formally, what we have just described is the foll ow ng

perfect Bayesian Klein-Leffler Equilibrium

Firms: A certain X(P*) of the potential firnms enter, produce
high quality, and charge price P* in the first period. A firm

continues to do this in subsequent periods unless it has ever

10



devi ated by producing low quality or charging a price other than
P*, in which case it switches to always producing |low quality
and charging sone price P. Unless sone firmhas thus deviated,
no new entry occurs. If sonme firmdoes deviate, a new firm

enters to replace it, adopting the strategy just descri bed.

Consuners: Consuners buy randomy fromthe X(P*) firns that
enter in equilibrium except, if any firmever deviates,
consuners never buy fromthat firm but are willing to buy from

the entrant that replaces that firm

As argued in Section I, profit persists in this
equi librium The lucky X(P*) firnms that operate in equilibrium
all earn positive profits, but no entrant would attract any
custoners, either matching the price (P*) or charging a | ower
price. These firns earn a rent to the consunmer belief that they
wi |l produce quality. How this belief originates is beyond the
scope of the nodel, but it is self-confirmng; a firm expected
to produce high quality will do so and will continue to do so.

There are many other equilibria in this nodel, as is common
ininfinitely repeated ganes. The nost notable is the foll ow ng
sinple Pessimstic Equilibriumin which reputation does not

wor K.
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Firms: No firnms enter. If a firmdid enter, it would produce |ow

qual ity and charge sone price P

Consuners: Consuners would not buy fromany firmthat entered.

In the Pessimstic Equilibrium consuner beliefs about
product quality are pessimstic, 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

firmwoul d then have incentive to produce high quality.

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. If D scount
firms exist, with higher cost than Premumfirns, profit for a

Di scount firmwhen g = 1 is:

- P-c
pgi stount = : (4)

12



Thus with p§ic < pit and pi3° = pi=° - _P ,

di scount prem um? di scount prem um 1 +r

Discount firnme will not set q =1 if P = P*. To assure that al
firmse set q = 1, either (a) the price nust be above P* to induce
Di scount firns to set q =1, or (b) Premumfirns nust have sone
met hod of differentiating thenselves fromD 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+4r)c, defined as the price high enough to
support a reputation equilibriumwth just D scount firns. A
fortiori, P** is high enough to induce Premumfirns to provide
hi gh quality. However, market output will be smaller because of
the higher price, so only X(P**) firnms will enter. The identity
of the X(P**) firns that consunmers expect to produce high
quality is arbitrary and can include any m x of Prem um and
Di scount firns. It could even consist entirely of D scount
firms, a curious result. Premumfirnm would not enter and
undercut the price for the sane reason as in the Pessimstic
Equi I i brium described in the previous section: the entrants
woul d be expected to produce low quality, and would attract no

cust oners. 10

0 I'n 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 consumer know that the firmcoul d nmake

13



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
Reputation equilibriumcan result. The equilibriumis as

foll ows.

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

S* = (1+r)c in initial costs, and, in the first period, produce
high quality and charge price P* = (1+r)c. A firmcontinues 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 switches to always producing low quality and
charging sone price P. D scount firnms never enter, but if one
did, it would choose S = 0 and produce low quality. Unless sone

firmhas deviated, no new entry occurs. If some firm does

even greater short-termprofit with ow quality. The successful firmis the
one that consuners 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 Firnms 3 and 4 are
Premium the nost intuitive equilibrium has consumers expecting Firnms 1 and
2 to produce low quality, if they ever produce, and Firnms 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

| 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 consumers knowing firms' costs as well as firns' identities, a dubious
assunpti on.
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deviate, a newfirmenters to replace it, adopting the strategy

j ust descri bed.

Consuners: Consuners buy randomy fromthe X(P*) firns that
enter in equilibrium except, if any firmdeviates in its choice
of S, P, or q, consumers never buy fromthat firm but are

willing to buy fromthe entrant that replaces that firm

Let us see why this is an equilibrium First, discount
firms have no incentive to enter. Discount firnms that sinply
plan to hit and run---that is to produce low quality until they

are caught at the end of the first period---wll not undertake

such expenditure if p§yQ =2 - 2 <0. Thus, with

di scount 1+r 1+r
P=P* = (1+4r)c, the mninumvalue of S, denoted by S*, that

will prevent entry by D scount firnms equals P*. Gven the

equi libriumvalues of S and P*, piom = +-c- &#c =0. A
Premiumfirmentrant earns profit of =% . .5 = Qe 1w g = g

if it produces high quality, which we have already shown is an
equi libriumoperating strategy for themif P = P*. Thus, Prem um
firms are also indifferent between entering and staying out, and

we have a Nash equilibrium

15



Notice, in this equilibrium only Premumfirms operate, so
production is efficient, but all profit is dissipated by
expenditure on sunk itens. Thus, the efficiency in operation is
of fset exactly by the inefficiency in the nmeans by which high-
quality firnms are identified to consuners. Also, the equilibrium
value of S is unique: the smallest value that deters D scount
firmse fromentering equals the |argest value that induces

Premmumfirns to enter.

As before, and as is usual in signaling nodels, other
equilibria exist, including pooling equilibria in which Prem um
and Di scount firns behave the sane as each other. These include
the Pessimstic Equilibrium in which no firmever produces high
quality, and equilibria in which consuners' strategy is to
i gnore the conspicuous spending, S, in which case S fails to be
a signal of Premiumstatus and nerely becones a sign of odd,
non- profit-maxi m zing behavior by a firm The equilibriumwe
have focussed on does, however, show 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.

In the nodel in this section, Premumfirnms that invest in
conspi cuous spending to differentiate thenselves from D scount

firms earn zero profit, given the level of conspicuous spending.
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However, conplete profit dissipation need not occur in general,

as will be discussed in the next section.

3. Discussion of the Profit Dissipation Result: A Caveat

The precedi ng section shows that there exists a
separating equilibriumin which Premumfirnms will enter and
produce high quality because the price is high enough, but
discount firnms will not enter and produce |ow quality because a
one-tinme requirenment of conspicuous spending on sunk, firm
specific itens deters them

In our nodel, we assuned the cost of low quality was zero.

In that case, p.° v . Thus, in equilibrium the Prem um

Pprenium = Pi scount
firms’ operating profit is dissipated by the conspicuous
spending which deters entry by Discount firnms. Not only m ght
Premumfirns have a | ower margi nal cost of delivering high
quality than D scount firns, however, they m ght also be able to

produce low quality nore cheaply. In that case, in equilibrium

Poremium = Phrenium > Parscou = 1or- Premiumfirnms earn positive

profit, even with the necessity of conspicuous spending at a

| evel that deters Discount firnms fromimtation. In general
with: a) a quality-assuring price above the conpetitive, zero-
profit level, b) firns differing in the marginal cost of

produci ng high quality, and c) conspi cuous spendi ng by | ow cost
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firms to signal quality, profit will be conpletely dissipated
only if all firms have the sanme margi nal cost of delivering the
| owest possible quality. Qtherwi se positive profit remains for

firms that produce high quality.
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