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We present a signaling model, based on ideas of Phillip Nelson, in
which both the introductory price and the level of directly “uninfor-
mative” advertising or other dissipative marketing expenditures are
choice variables and may be used as signals for the initially unobserv-
able quality of a newly introduced experience good. Repeat pur-
chases play a crucial role in our model. A second focus of the paper
is on illustrating an approach to refining the set of equilibria in
signaling games with multiple potential signals.

Although we economists have included advertising and other selling
expenses in various of our models at least since the 1930s, it is only
within the last decade or so that we have begun to offer explanations
of why advertising might affect customers’ choices and thus of why
firms might choose to advertise.

The most successfully developed of these models involve firms’
using advertising to inform potential customers about the existence,
characteristics, and prices of the commodities they offer. This work

We would like to thank Bob Wilson, an anonymous referee, and the audiences at the
numerous seminars and conferences at which this work was presented for their inter-
est, comments, and suggestions; CORE for its hospitality; and the National Science
Foundation (grants SES 83-08723 to Stanford University and IST 84-11595 to Yale
University) and the Institute for Advanced Studies at the Hebrew University of
Jerusalem for financial support.

[Journal of Political Economy, 1986, vol. 94, no. 4]
© 1986 by The University of Chicago. All rights reserved. 0022-3808/86/9404-0006$01.50

796



SIGNALS OF PRODUCT QUALITY 797

has obvious relevance to the huge volume of advertising that is di-
rectly informative on these dimensions. Most newspaper advertise-
ments (including especially want ads) would seem to be of this sort.

However, a nontrivial amount of advertising (especially on televi-
sion) has little or no obvious informational content. A relatively recent
example is the ad that was shown when Diet Coca-Cola was in-
troduced: a large concert hall full of people, a long chorus line kick-
ing, a remarkable number of (high-priced) celebrities over whom the
camera pans, and a simple announcement that Diet Coke is the reason
for this assemblage. Another example from the same period is the
advertising campaign for the 1984 Ford Ranger truck, which fea-
tured these trucks being thrown out of airplanes (followed by a half
dozen sky divers) or driven off high cliffs. These ads carry little or no
direct information other than that the product in question exists. But
if that is the message being sent, these ads seem an inordinately ex-
pensive way to transmit the information. Indeed, the clearest message
they carry is, “We are spending an astronomical amount of money on
this ad campaign.”

In a series of provocative articles, Nelson (1970, 1974, 1978) has
suggested that the latter is, in fact, the primary message of such ads
and, moreover, that this is a useful, positive message to prospective
customers. Nelson differentiated between products on a ‘“search
good” versus “experience good” basis. With the former, the relevant
characteristics of the product are evident on inspection, and, because
there is little gain to misrepresentation, ads for them can be directly
informative. With the latter, crucial aspects of the product’s quality
are impossible to verify except through use of the product. Thus,
unless the product is given away, one must buy without really know-
ing what one is getting. In such a circumstance, a seller’s claims to be
offering high quality are unverifiable before purchase. In the absence
of strong and sure penalties for misrepresentation, such claims can be
freely copied. They are consequently meaningless, and consumers
will rationally ignore them. As a result, ads for such a product cannot
credibly convey much direct information about the product. Yet it
remains in the interests of consumers to identify high-quality goods
and of the producers of these “best buys” to make themselves known.

Nelson’s crucial insight was that the mere fact that a particular
brand of an experience good was advertised could be a signal to
customers that the brand was of high quality. It is clear that if high-
quality brands advertise more and if advertising expenditures are
observable (even if not perfectly so), then rational, informed consum-
ers will respond positively to advertising, even if the ads cannot and
do not have much direct informational content. What then is needed
to complete the explanation is a reason why advertising should be
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differentially advantageous for high-quality sellers so that they will be
willing to advertise at levels that low-quality sellers will not mimic.

The factor on which Nelson focused to provide this linkage was
repeat purchases. He argued that, because a high-quality product is
more likely to attract repeat purchases, an initial sale is, ceteris
paribus, more valuable to a high-quality producer, and such a firm
would be willing to expend more—on advertising or whatever—to
attract an initial sale. This relationship would then provide the basis
for the correlation of quality with the net benefits of signaling that is
needed in the standard Spence-type analysis to obtain a separating
equilibrium.

Nelson’s approach is very insightful and appealing, but it is not
worked out in terms of a formal model. Moreover, further considera-
tion reveals what proves to be a major gap in his analysis. Specifically,
Nelson did not explicitly treat the pricing decision and the determina-
tion of the resultant markup. Yet these are crucial questions.

On the pricing side, if the firm is able to select the price it will
charge (subject to whatever competitive pressures may exist), might it
not prefer to stimulate sales through its pricing rather than via unin-
formative ads? Or, if advertising does convince customers of a prod-
uct’s high quality, might not the firm want to alter its price in response
to the increased demand? But note that, if such possibilities result in
prices that vary systematically with quality, then Nelson’s explanation
of advertising is undercut. Customers can now infer quality from
price and so have no need to look to advertising for a hint as to what
quality might be. In this circumstance, why should firms waste money
on ads?

But even if the role of prices as possible signals is put aside, their
determination remains crucial. This is because the value of an initial
sale depends not just on the volume of resulting repeat sales but also
on the markups received. Nelson’s ceteris paribus assumption appar-
ently means that markups are taken to be the same on high- and low-
quality products, and some version of this assumption is clearly indis-
pensable. For if markups were sufficiently greater on low-quality
goods (as they would be if prices were the same but production costs
were steeply increasing in quality), then the value of an initial sale
would be negatively correlated with quality. If customers then re-
sponded positively to ads, it would be the low-quality firms that would
do the advertising, while if customers understood the incentives fac-
ing firms, neither type of firm would advertise.

It thus becomes important to attempt to formulate Nelson’s basic
ideas in a complete, formal model incorporating both the pricing and
advertising decisions. In fact, a number of authors since Nelson have
investigated the relationship between quality and the use of the
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noninformative or image advertising on which he focused, and some
have been explicitly interested in formalizing his ideas. However, the
issues of both prices and quantities being choice variables that could
be signals and of repeat sales being a key phenomenon have not, to
our knowledge, been satisfactorily incorporated into a formal analy-
sis.!

In this paper we offer a modeling based on the repeat sales mecha-
nism in which both price and advertising are decision variables that
may potentially be used as signals of quality.” We show that in equilib-
rium both may simultaneously be used as signals, with the chosen
levels of both prices and advertising differing between high- and low-
quality firms (and, moreover, differing for the high-quality firms
from the levels that would be chosen in the absence of the informa-
tional asymmetry about quality). This means, in particular, that cus-
tomers could in fact infer product quality from observing either price
or advertising volume. However, if a high-quality firm were to cut
back on either dimension—price or advertising—of its signaling and
move the relevant variable toward its full-information optimal level,
then a low-quality firm would be willing to mimic, the signal would no
longer be credible, and customers would ignore it. Meanwhile, in such
an equilibrium the firm uses both variables to signal (rather than just
one) since this achieves the desired differentiation at minimal cost. A
corollary of this result is that an effective ban on purely dissipative
signals (such as advertising is here) may lead to a Pareto-worsening in
the allocation of resources.

Three points are worth noting here. First, while we will consistently
refer to advertising, the analysis clearly applies to any observable
expenditure that does not directly provide information or otherwise

! Kihlstrom and Riordan (1984) present an interesting model of advertising as a
signal. In their model, however, firms do not choose prices. Instead, a firm’s advertising
alone determines whether customers believe it to be high- or low-quality, and once this
assignment to one or the other submarket is made, prices are determined via a standard
supply and demand model. In equilibrium, prices in fact end up being correlated with
quality but are not used to infer quality. Schmalensee (1978) offers a model in which
consumers follow a rule of thumb. In it, low-quality producers may do the advertising
because markups are negatively correlated with quality and customers do not recognize
the negative advertising-quality relationship. Johnsen (1976) directly attempts to for-
malize Nelson’s argument but does not obtain existence of equilibrium when both
prices and ad budgets are choice variables. (We are grateful to Ed Prescott for this
reference.)

? Klein and Leffler (1981) offer an alternative, complementary explanation for in-
troductory advertising. In their formulation, unlike ours, quality is a choice variable,
and the problem is to motivate firms not to cheat by cutting quality. The incentive to
maintain quality comes through positive markups and repeat sales, which are lost once
cheating is discovered. However, these profits must be reconciled with free entry. This
is achieved by requiring new firms to sink resources on ads in an amount equal to
expected operating profits before they can attract any business (see also Shapiro 1983).
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improve demand or costs. A shop in a high-rent location or highly
visible corporate social responsibility activities are obvious examples.
Second, the analysis is strictly applicable only to new products whose
quality is not generally known. Thus it says little about advertising for
established brands. Third, we emphasize that quality in this analysis is
not treated as a choice variable but rather as exogenously given. The
problem is not the moral hazard one that the firm may have incentives
to cheat by cutting quality. Indeed, we do not even assume that lower
quality is necessarily cheaper to produce. It is thus probably best to
think of our model as one in which the firm’s R & D effort has
generated a product of some particular given quality that the firm
must decide how to introduce.

While the primary purpose of this paper is to study the role of
pricing and advertising for newly introduced experience goods, it
may also offer some methodological contribution through providing
the analysis of multiple variables being used simultaneously to signal
for a single unobservable variable and through illustrating a method
of obtaining a “small” set of equilibria and even uniqueness in signal-
ing situations modeled as games.

The second of these actually underlies the first. Models based on
games of incomplete information, and signaling models in particular,
have typically suffered from an embarrassing plethora of (Nash)
equilibria. Not only are there often both pooling and separating
equilibria (as well as partial-pooling ones), but also there are typically
a horde of each of these types. The source of this multiplicity is the
indeterminacy of the inferences that individuals draw “off the equilib-
rium path,” that is, when they see a level of the signal that they can tell
ought not to have arisen in equilibrium. Bayes’s rule gives no guid-
ance in such situations, and the usual equilibrium notions are un-
specific about how such inferences should be made. Yet the beliefs
that are formed off the putative equilibrium path and the actions that
they generate determine what individuals can accomplish by deviat-
ing from the prescribed strategies. They are thus crucial determi-
nants of what will, in fact, be equilibrium behavior. The assumption
of equilibrium thus places relatively few restrictions on behavior, and,
consequently, many different behavior patterns can be supported in
equilibrium.

A long and growing list of authors have addressed the problem of
paring down the set of Nash equilibria in signaling models by restrict-
ing the allowable beliefs.” The approach we use here is first to work

> Among the relevant references are papers in which the arguments rely on eco-
nomic intuition related to the specific context of signaling (e.g., Riley 1975; Milgrom
and Roberts 1982; Engers and Schwartz 1984), others involving systematic, game-



