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This paper attempts to determine whether retail prices convey informa-
tion on product quality. The study is motivated by many experimental
studies that have suggested that consumers do make inferences about
quality from price, and many market studies suggesting that such infer-
ences would be misleading. This paper proposes a normative model of
the consumer decision process under uncertainty, based on economic
and decision theories. The model suggests that several consumer strat-
egies may be optimal, depending on consumer and market character-
istics. Application of the model to the ecological price-quality relation-
ship indicates that prices communicate information on quality under
certain conditions, and that consumers may use two rival strategies to
exploit it.

Do retail prices convey information to consumers about product
quality? In the last few decades, two traditions of research on the price-
quality relationship have evolved fairly independently. One examined the
empirical relationship between retail prices and quality levels, using a va-
riety of measures, time periods, and product categories. The general con-
clusion from these studies was that the positive correlation between price
and quality is weak and very variable (Tellis and Wernerfelt 1987). As a
result, some authors have suggested that in the real world, price may not
be a good indicator of quality (Gerstner 1985; Oxenfeldt 1950; Sutton and
Riesz 1979). Another research stream, including about 40 experimental
studies carried out over 30 years, sought to determine whether consumers
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infer quality from list price (e.g. Huber and McCann 1982; Lambert 1972;
Tull, Boring, and Gonsior 1964). A review of these studies indicates that
consumers do infer quality from price under certain circumstances
(Monroe and Petroshius 1981).

The outcomes of these research streams raise two interesting questions:
if the ecological relationship between price and quality is weak, why do
consumers tend to infer quality from price in experimental situations? Al-
ternatively, if consumers are prone to infer quality from price in the Iab,
what information can they glean from market prices?

The answer to these questions lies in understanding the heterogeneity
among consumers and their shopping situations. Consumer inference is a
complex phenomenon, one that depends on an interaction of consumer and
market characteristics. Depending on the interplay of characteristics; sev-
eral consumer strategies are possible. I identify four classes of ‘‘pure’’
consumer buying strategies: ‘‘informed,”” ‘‘high-price,”” ‘‘low-price,”’
and ‘‘random.”” Two of these strategies exploit the information in market
prices when quality is uncertain: the high-price (or inference) strategy de-
scribes the well known phenomenon of consumers buying the higher-
priced brand with the expectation of higher quality; the low-price strategy
describes the phenomenon of consumers buying the lower-priced brand
with the expectation of minimizing certain loss. While the former phe-
nomenon has been extensively studied in marketing, the importance of the
latter phenomenon has only recently been realized following the work on
behavioral decision theory, especially by Kahneman and Tversky (1979)
and Thaler (1980, 1985).

This study suggests that the two strategies are related by similar market
and consumer characteristics, and need to be analyzed together. It also
suggests that markets are heterogeneous, with different consumer seg-
ments. Each of the four strategies above is best for a particular consumer
segment. The inconsistency of findings across studies or across research
paradigms may be due to our failure to recognize the heterogeneity of
consumers and the variety of existing consumer strategies.

In this study a normative model of consumer choice behavior is defined,
based on decision and economic theories in the literature. The model is
then applied descriptively to the ecological price-quality relationship, in
order to identify appropriate domains for these strategies. There are sev-
eral benefits from a study of this type. First, the analysis can suggest what
are efficient shopping strategies for consumers in the current retail envi-
ronment. Such an approach can complement current research efforts fo-
cusing on normative managerial and public policy models. Second, the
model can also be used by managers to develop appropriate price-quality
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levels for specific consumer segments, especially those that are not now
being served appropriately. Third, the theoretical model provides a broad
framework for understanding consumer behavior under uncertainty. It
could be validated in experimental situations, or by a meta-analysis of past
experimental studies. It would thus be a useful addition to our knowledge
in a field where authors have frequently called for theory development
(Olson 1977; Monroe and Petroshius 1981).

This study deals with a world in which price is better known than
quality. This may not be an uncommon situation, because price is a deter-
ministic attribute with fixed values that consumers can ascertain relatively
easily by scanning shelves or sales brochures, or by calling up to request
them. On the other hand, quality is an inherently probabilistic attribute
which consumers may find very difficult to ascertain by inspection. More-
over, even experience may not be a perfect guide to quality, because of
frequent product changes, high consumer inertia, and consumers’ limited
search behavior (Newman 1977). Many if not most consumer purchases
may therefore be made under some uncertainty about quality.

THEORY
Choice Strategies under Uncertainty

Product quality is defined as an attribute beneficial to all consumers.
Freedom from defects, reliability, efficiency, safety, and purity of ingre-
dients are some of its common dimensions. Quality is defined indepen-
dently of price, and all consumers would prefer more of it to less. How
would consumers choose products when price is known but quality is un-
certain? Based on prior research (e.g. Cooper and Ross 1984; Tellis and
Wernerfelt 1987) we may say that the strategy chosen, S;, depends on the
consumer’s maximization of utility through trade-offs among three
factors: the quality and price payoff from the jth strategy, Q;, and P; re-
spectively, the utility of such quality and price, U, (Q;) and Uy(P)), respec-
tively, and the utility of obtaining information on price and quality for that
strategy, U.(P;,Q;). Thus:

S; = Max; [Ug(Qy),Uy(Py),U(P;,Q)], 1)

where Q; = E(Q/S;) and P; = E(Py/S;) are the expected quality and price
obtained by using S;, from the market distribution of qualities (Q,) and
prices (Py). I assume that Uy() is monotonically increasing and concave in
Q; UP('-) << 0, and is monotonically decreasing in P; U (") < 0, is addi-
tively separable in P and Q, and is monotonically decreasing in the
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number of P’s and Q’s information is obtained on. In this formulation the
correlation between price and quality affects the expected values, Q; and
Pj, as shown subsequently, but not the search costs, Uc(Pj,Qj). The con-
sumer makes a purchase only if the value of equation (1) is positive.

We can truncate the continuum represented by the above equation to
identify four regions for four classes of choice strategies (j=1, s, r, a),
each of which is applicable to particular situations. If |U/(P,Q)| is small
relative to {Uq(Q),Up(P)}, then .the best strategy would be a full informa-
tion strategy, S;. In this case the consumer obtains all information on
prices and qualities in the market and chooses the one that best satis-
fies him or her. On the other hand, if |U.(P.Q)| is high relative to
{U4(Q),U,(P)}, then the consumer is best off using a random strategy, S;,
without incurring the high costs of collecting information on price and
quality. In this case, the expected quality and price would be the average
of the prevailing qualities and prices in the market. Formal models that
support the rationality of a random purchase have been developed by
Salop and Stiglitz (1977) and Varian (1980).

Generally however, price information is easy to obtain but information
on quality is not. In this case, when |U,(P)| is negligible but |U(Q)| is
high, two more strategies become relevant. If the consumer also has a
strong need for quality [|U,(P)| is negligible but |U(Q)] is high relative to
{U,(Q),U,(P}], then the consumer could infer quality from price and buy
the highest-priced brand available (high-price strategy, S;). The consumer
runs the risk of a bad buy while paying a premium, but if the correspon-
dence between highest prices and quality is strong, the utility of the ex-
pected quality from this strategy, Uq(QS), relative to the expected price,
U,(Py), may mean that this strategy has the best overall utility. So the
correspondence between price and quality determines the quality payoff
and hence the merit of this strategy. Experimental evidence seems to indi-
cate that consumers do indeed use price to infer quality (Monroe and Pe-
troshius 1981), while formal analysis (Cooper and Ross 1984; Tellis and
Wernerfelt 1987) supports the rationality of such a choice under the con-
ditions outlined above.

On the other hand, if the correspondence between high prices and quali-
ties is weak, or the consumers’ utility for quality is low, then the con-
sumer could choose the lowest-priced product, with the expectation of no
worse than the lowest quality, and the uncertainty of paying the least pos-
sible amount (a low-price strategy, S,). Work by Kahneman and Tversky
(1979) and Thaler (1980, 1985) indicates that consumers do tend to over-
weight certain events and under-weight opportunity costs (the certainty
and endowment effects, respectively). In this case, the known attribute,
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price, may become all-important relative to the unknown, quality, so that
the decision process becomes primarily one of price minimization and
consumers choose the lowest-priced product. While Equation 1 describes
the multidimensionality of the consumer’s strategy choice, a simplified
though possibly helpful picture of the domain of these strategies is pre-
sented in Figure 1 in two dimensions.

The four strategies described are ‘‘pure’” or ‘‘degenerate’’ strategies
that exist only when consumers are either fully informed on price and
quality, fully informed only on price, or fully uninformed. If the distribu-
tion of brands and prices is such that consumers may be informed about
only some brands in the market, then a series of ‘‘mixed”’ strategies be-
come viable. Consumers randomly obtain information on some subset of
brands and then adopt one of the pure strategies on these. The result is a
mixed strategy that lies between a random strategy and one of the other
three pure strategies. The mixture depends on the sample size relative to
the number of brands in the market (as derived in Equations A2—AS in the
Appendix). If the sample size is less than two, then the strategy degen-
erates to a random strategy. If the sample size equals the number of brands
in the market, then the strategy degenerates to one of the other three pure
strategies. The number of brands sampled for information depends, itself,
on such factors as purchase frequency, the number of brands stocked by
stores, the relative location of stores, and the ease of obtaining informa-
tion by phone or from shopping lists.

The above strategies also assume that consumers have no budgetary
constraints within the range of available prices. If this does not hold, then
in the case of the high-price strategy consumers would choose the kth
highest-priced product, in conformity with their budget. The resultant
strategy is also a mixed strategy, lying between the high-price and the
low-price strategies. One example of this is the choice of a median-priced
product, which some studies indicate is used by consumers faced with
quality uncertainty (Monroe and Petroshius 1981).

The most important point here is that price could convey information on
good deals in two ways. Through a high-price strategy, high price could
indicate high quality. Through a low-price strategy, conversely, price
could indicate products that are of low price but not necessarily low
quality. Since consumers using these two strategies choose products on the
basis of price alone, the expected quality essentially depends on the corre-
spondence between market prices and qualities. This correspondence is
thus the key external factor affecting quality payoffs and consumer pur-
chasing strategies. While the correspondence between price and quality
does not directly affect search costs, U(P,Q), by making the high-price or
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FIGURE 1
Domain of Strategies in Two Dimensions
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price is an indicator of higher quality.

low-price strategy particularly attractive, it could obviate the need for in-
curring the search costs of the full information strategy. Thus, analysis of
what information consumers can use from retail prices depends primarily
on an analysis of the quality and price payoffs associated with various
strategies.
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Derivation of Quality and Price Payoffs

Since quality is typically measured as a rank-order variable, all refer-
ences to quality measures are in terms of ranks. The term *‘quality
payoff” is the difference in quality obtained from any two strategies. To
determine the benefit of using each strategy, we need to compare the ex-
pected quality from these strategies. For pure strategies (i.e. with no bud-
getary constraints), we need to compare the quality ranks of the most ex-
pensive brand (chosen from the high-price strategy), the best quality brand
(chosen from the informed strategy), the least expensive brand (chosen on
a low-price strategy), and the average quality brand (which would be the
expected outcome of a random strategy). However, for mixed strategies,
the statement of the payoff is more complex, because it involves compar-
isons among the expected payoffs of the high-price and low-price strate-
gies, which are now dependent on the number of brands in the market and
the consumer’s sample size. The expected quality for each strategy is pre-
sented in the Appendix. That analysis indicates that the payoffs from the
mixed strategies rapidly approach that of the pure strategies as the sample
size, r, increases. This may be seen by differentiation of the payoff func-
tions of the Appendix.

The derivation of the price payoffs may be obtained in the same way.

Hypotheses

H,. We can test for the existence of three possible scenarios regarding
the information conveyed by market prices. (1.1) Price conveys some in-
formation on quality, and the payoff from the high-price strategy exceeds
that of the low-price strategy; since in this scenario there is a positive
price-quality relation, it may be considered an efficient market. (1.2) Price
conveys no information on quality, and there is no difference in the payoff
between the high-price and low-price strategy; that is the null hypothesis,
representing an inefficient market. (1.3) Price does convey information on
quality, albeit of a perverse type, and the payoff of the low-price strategy
exceeds that of the high-price strategy; this situation would represent a
perverse market. The theoretical and empirical existence of such equilibria
has been established by Tellis and Wernerfelt (1987).

H,. If prices convey information on quality, then the quality payoffs of
the high-price and low-price strategies are likely to be obverse to each
other. This is because the better the correspondence between price and
quality, the more likely it is that the most expensive product will be of the
best quality, and the greater the payoff of the high-price strategy; for the
same reason, as the correspondence between price and quality gets
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stronger, the more likely it is that the cheapest product will be of lowest
quality, and the smaller the payoff of the low-price strategy. As the corre-
spondence between price and quality gets weaker, the reverse situation
will hold.

H;—Hg. The payoffs of the high-price strategy would be (3) higher for
product categories with a higher price range, and (4) higher for durables
than for nondurables. Conversely, the payoffs of the low-price strategy
would be (5) lower for product categories with a higher price range, and
(6) lower for durables than for nondurables. The reasons for these hypoth-
eses follow.

Durables generally cost more and last for a longer period of time than
nondurables. A good quality product would therefore pay dividends over a
longer time period, in terms of lower maintenance or replacement costs.
Accordingly, consumers would be better informed for durables and would
better avoid low-quality, high-priced products, so that the correspondence
between price and quality would be higher for durables (see Tellis and
Wernerfelt 1987 for a proof and supporting evidence). As a result, the
quality payoffs of the high-price strategy would be higher for durables, but
the payoffs of the low-price strategy would be lower for these products.

When the range in prices is wide, the rewards of an information search
would be large. Accordingly, more consumers would search and be in-
formed in the case of products with a wide price range. That would elimi-
nate low-quality, high-priced products, resulting in a better correspon-
dence between price and quality (see Tellis and Wernerfelt 1987 for a
proof and supporting evidence). As a result, the quality payoffs of a high-
price strategy would be higher, and that for a low-price strategy would be
lower, for merchandise categories with a greater range of prices for dif-
ferent brands.

EMPIRICAL EVIDENCE

Scope

This analysis seeks to determine to what extent the price system
conveys information on objective quality, when consumers adopt certain
simple choice strategies. It considers only the four pure strategies. (An
analysis of the payoffs of the median strategy was also performed, but the
payoffs of this strategy did not differ substantially from the random
strategy, and in the interests of simplicity, these results are not presented).
The study may be considered a descriptive analysis of the information in
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retail prices, or a normative analysis of appropriate strategies for con-
sumers given the market environment.

The price and quality data published by Consumers’ Union (CU) in
their Consumers Guide were used because of the objectivity, reliability,
and validity of this source (Curry 1985; Curry and Faulds 1986; Thorelli
and Thorelli 1977). Moreover, a survey confirmed what the widespread
availability of Consumer Reports and the Buying Guide seems to indicate,
that consumers consider these publications to be their most important
sources of quality information, above Good Housekeeping, friends, rela-
tives, salespersons, and endorsements (Curry 1985).

Some points regarding the data need clarification. Aside from the cases
where CU’s judges determine that quality ranks are inappropriate, CU also
puts out tied ranks for brands that have been judged to be of equal quality.
The distance between ranks is independent of the presence of ties (i.e., 1
is one rank better than 2, irrespective of the ties in 1). Prices presented by
CU are the mean of either the quoted retail prices obtained from market
surveys, or the retail prices paid by members, or the published list (retail)
prices, in that order of preference, subject to data availability. With re-
spect to list prices, while local discounting certainly exists, since this is
likely to apply across brands it should not affect our main conclusions
about the price-quality relationship. A limited test of the heterogeneity of
the price-quality relationship over source of price data indicated no signifi-
cant differences.

While errors in measuring price and quality may still weaken the ob-
served relationships, that problem may not severely limit this study, which
analyzes systematic variation in patterns across categories as predicted by
the hypotheses above.

Data

The price and quality figures are from the most current entries of 156
product market evaluations published in the 1980—1983 issues of CU’s
Buying Guide. In this sample, 65 of the evaluated product markets in-
volved retail prices paid by subscribers, 12 involved retail price quotations
obtained from national surveys, 70 involved list prices, and the remaining
9 involved ‘‘approximate’’ retail prices, with the exact method unspeci-
fied. For nondurables, if package size varied, the cost for equivalent
volume was used as price. Some of these product market evaluations
could not be used in the analysis because of missing price information,
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incomplete listing of products evaluated, or CU’s failure to determine dif-
ferences in quality.

Analysis

I first determined the price-quality pairs with the highest, average, and
lowest price and highest and average quality in each of these 156 product
markets, making the following adjustment for tied ranks: when n brands
are tied for the same rank starting from the mth position, all of the brands
in that tie are given the rank (2m+n—1)/2 as described by Kendall
(1970). This applies for the first position, too. However, when n brands
tie for the first position, the price assigned the ‘‘best’’ quality brand is the
lowest of those n prices. While this is mathematically incorrect, it is rea-
sonable in the light of consumer utility maximization.

1 then calculated the price and quality payoffs of different strategies for
each product market. In particular, I contrasted the payoffs of the high-
price and low-price strategies against the random strategy. The latter can
be considered the strategy of choice if there is no relationship between
price and quality. For purposes of comparison, the payoff between the
information and random strategy is also calculated. As a more direct test
of the hypotheses, I also calculated the payoff between the high-price and
low-price strategies.

Finally, to test the hypotheses, I determined if there are differences in
the mean payoffs between pairs of strategies, across the whole sample of
156 product markets and across subsamples of these product markets,
classified by product durability and price ranges. For this purpose, I used
the t- and F-tests of means, as applicable. For ordinal data, analysis should
be based on the median. However, since the comparison involves payoffs
across strategies on the same ordinal scale, and these scales have a large

TABLE 1

Mean Quality Payoffs by Price Range: High-Price Strategy versus
Low-Price Strategy

Extent of Price Range ($) Mean Payoff t-stat N
12 —-.52 : —.51 29
0.80 1.2 .74 31
21.70 1.5 1.5 30
96.60 4.1 3.7 28
349.60 7.2 3.5 28

Total 2.6 4.0 146
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number of levels, we can treat the scales as interval. In any case, tests
based on the median did not differ from those reported here.

RESULTS
Analysis of Quality Payoffs

Table 1 shows the mean payoffs of the high-price strategy versus the
low-price strategy. These payoffs may be interpreted as the improvement
in quality (ranks) obtained by using the high-price strategy instead of the
low-price strategy. A positive sign means that the high-price strategy
yields a better quality, while a negative sign means that the low-price
strategy yields a better quality. The last row, Total, indicates that the
quality payoff is significantly different from zero at the .01 level or better
across all product markets. Thus we may reject the null hypothesis (1.2)
that price conveys no information on quality. Similarly, we may also re-
ject one alternative hypothesis (1.3), that the market may be perverse,
with the payoff from the low-price strategy exceeding that of the high-
price strategy. So, overall, choosing the highest-priced product does pro-
vide a better quality product than choosing the lowest-priced product, in
support of Hypothesis 1.1.

However, Table 1 also shows a systematic difference in these results
across widths of price range. When the range in prices is narrow, we get a
perverse result, with the low-price strategy yielding a better quality payoff
than the high-price strategy, but the difference is not significant at the .05
level. When the range in prices is wide, the results are more well-behaved,
with the high-price strategy yielding a better payoff. These differences
follow the pattern predicted by the third hypothesis: the wider range in
prices leads to higher rewards for search, and motivates consumers to be
better informed. This results in a closer relationship between price and
quality, and the superiority of the high-price strategy. Table 2 presents a

TABLE 2

Mean Quality Payoffs by Product Durability: High-Price Strategy
versus Low-Price Strategy

Product Type Mean Payoff t-stat N

Nondurables 42 41 57
Durables 4.0 4.9 89
Total 2.6 4.0 146
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TABLE 3

Mean Quality Payoffs by Price Range: Information, High-Price, and
Low-Price Strategies versus Random Strategy

Extent of : : :
Infi t - -Pri
Price Range nformation High-Price Low-Price

(&) Payoff  t-stat  Payoff  t-stat  Payoff t-stat N
0.12 5.3 7.4 -.01 -.01 .51 .67 29
0.80 6.7 8.7 21 .20 -9 -1.1 31
21.70 44 7.7 1.1 1.2 -43 —1.2 30
96.60 6.4 10.2 2.8 3.7 -1.3 —-1.8 28
349.60 7.4 7.8 3.8 2.9 -34 -3.5 28
Total 6.2 18.2 1.5 3.4 -1.1 -3.1 146

(F, sig)® (2.5, .1182) (10.9, .0012) (10.8, .0013)

¢ The F-statistic is used to test the hypothesis that there is a linear trend in payoffs across
categories. This is a more rigorous F-test than one merely for differences across categories.

similar analysis by product durability, confirming Hypothesis 1.1 for du-
rables.

Tables 3 and 4 show the mean payoffs of the high-price, low-price, and
information strategies compared to the random strategy. These payoffs
may be interpreted as the improvement in quality from using any of these
three strategies instead of the random strategy. Note that as the payoffs of
the high-price strategy increase, those of the low-price strategy decrease.
This result confirms our second hypothesis, that if prices convey informa-

TABLE 4

Mean Quality Payoffs by Product Durability: Information,
High-Price, and Low-Price Strategies versus Random Strategy

Information High-Price Low-Price

Product Type  Payoff  t-stat Payoff t-stat  Payoff t-stat N

Nondurables 6.5 12.2 .02 .03 — .40 —.65 57
Durables 6.0 13.5 2.5 4.5 —-1.5 ~3.7 89
Total 6.2 18.2 1.5 3.4 —1.1 —3.1 146
(F, Sig)® (.51, .4778) (7.5, .0068) (2.5, .1138)

& The F-statistic is used to test the hypothesis that there is a linear trend in payoffs across
categories. This is a more rigorous F-test than one merely for differences across categories.

290




Consumer Purchasing Strategies

tion on quality, then the payoffs of the high-price and low-price strategies
are likely to be obverse to each other.

Table 3 reveals a pattern in the increase and decrease in these payoffs.
The payoff of the high-price strategy keeps increasing with the range in
prices for products in that class, the trend being significant at better than
the .01 level (as determined by the F-test); conversely, the payoff of the
low-price strategy keeps decreasing with the range in prices for products
in that class, with the trend again significant at better than the .01 level.
Both of these results are as predicted by Hypotheses 3 and 5, respectively,
indicating that prices convey more information on quality in product
classes where consumers are likely to be better informed due to the greater
range in prices. Table 4 presents a similar analysis by product durability.
Again, as predicted in Hypotheses 4 and 6, the payoff of the high-price
strategy is higher for durables, in which case consumers are likely to be
better informed; conversely, the payoffs of the low-price strategy are
lower for durables. In this case the F-test indicates that the increasing
trend in payoffs over categories is significant at the .01 level only for the
high-price strategy.

Analysis of Price Payoffs

The comparison of price and quality pairs obtained by various strategies
shows how much more or less consumers would have to pay by adopting
any of these strategies. Tables 5 and 6 present the price savings from using
the high-price, low-price, or information strategy instead of the random
strategy. Negative values indicate price premiums that consumers must

TABLE 5

Mean Price Payoffs by Price Range: Information, High-Price, and
Low-Price Strategies versus Random Strategy

Extent of
Price Range Information High-Price Low-Price

$) Payoff t-stat Payoff t-stat  Payoff t-stat N
0.12 ~.01 -.53 —.08 -7.8 .03 80 30
0.80 .06 .62 —.44 -7.1 ©.37 52 31
21.7 -1.0 ~0.58 —-12.2 —-8.2 9.5 9.3 32
96.6 -11.7 ~1.8 —54.7 —-141 419 10.7 30
349.6 —53.4 -1.5 —213.5 —-7.1 1363 8.9 30
Total —-12.7 -1.8 ~55.2 -63  37.0 7.1 153
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pay. (These tables are analogous to Tables 3 and 4, but for price instead of
quality). Notice that the high-price strategy, on the average, involves a
premium over the random strategy for all product classes. The premium is
significantly different from zero even when its absolute value is small. As
we might expect, the convenience of obtaining a superior quality by
merely buying the highest-priced product does not come without a price
tag of its own. Going back to our choice modeli, the high-price strategy
must appeal to consumers who certainly want superior quality, can easily
obtain price information, have neither information nor time to resolve the
uncertainty about quality, but have enough disposable income to buy the
highest-priced product.

Conversely, Tables 5 and 6 indicate that, on the average, the low-price
strategy results in price savings for all classes of products. This would be
an ideal strategy for consumers who do not put much weight on quality,
but for whom the marginal saving on price is important.

SUMMARY AND DISCUSSION

What information can consumers glean from market prices? This anal-
ysis indicates that there is no simple, single answer to the question.
Markets are heterogeneous in the pattern of observed price-quality rela-
tionships. However, since consumers are also likely to differ in their
search costs and their need for high quality and low prices, different pur-
chasing strategies may maximize utility for different consumers. This was
the thrust of the theoretical model; the empirical findings justify the con-
tingent approach. The analysis leads to specific conclusions about the
utility of the hypothesized strategies.

First, prices do convey information on quality, but the use of the high-
price strategy may not always maximize consumers’ utility. In particular,
there seems to be no advantage to using such a strategy for nondurables or
for product categories where the mean price range is less than about $42
(the cutoff point in the price range between the third and fourth catego-

TABLE 6

Mean Price Payoffs by Product Durability: Information, High-Price,
and Low-Price Strategies versus Random Strategy

Information High-Price Low-Price
Product Type  Payoff t-stat Payoff  tstat Payoff t-stat N
Nondurables -.00 —.11 -.28 —-54 .16 5.6 58
Durables —20.8 —1.8 —88.8 -6.8 595 8.0 95
Total —12.7 -1.8 —55.2 -63 37.0 7.1 153
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ries). In such markets, the high-price strategy does not provide a better
quality than the random strategy, but does involve a significantly higher
premium. For durables and products with a mean price range greater than
$42, however, the high-price strategy does provide a significantly higher
quality product, albeit at a premium. For consumers with high search
costs, a high utility for quality, and a low utility for money, the high-price
strategy should be appealing.

An interesting result of this study is its demonstration of the relevance
and importance of the low-price strategy. Its appeal is probably more ex-
tensive than that of the high-price strategy, and is particularly strong in
those circumstances where the latter fails. For example, in nondurables
and those categories with a price range narrower than about $42, the low-
price strategy when compared with the random strategy does not lead to a
significant loss in quality, but involves a significant savings in price. Thus
it outperforms the high-price strategy irrespective of the consumer’s de-
mand structure. For the remaining categories, while the low-price strategy
does provide a lower gunality product than the random strategy, the savings
in price are substantial enough to make it attractive to consumers with a
relatively lower utility for quality.

A third interesting result is the confirmation of the predicted differences
in the payoff of these strategies across categories. In general, the high-
price strategy has a higher payoff for durables and products with a wide
price range; the low-price strategy shows the opposite trend. Even then,
the dominance of the low-price strategy over the high-price strategy for
nondurables and product classes with a narrow price range and the per-
verse price-quality relationship in the class with the lowest price range are
surprising. The probable reason for it is-that, for low-price range products,
consumers are just not motivated to search and may be inclined to pur-
chase randomly or by inference. Firms are likely to take advantage of such
behavior by marketing more high-priced, low-quality products, leading to
these results.

Research Implications

The results of this research have implications for two streams of related
research. First, research on the price-quality relationship carried out over
30 years by researchers in marketing, economics, and consumer welfare
has concluded that consumer information on quality may be inadequate
(e.g. Geistfeld 1982; Oxenfeldt 1950; Maynes 1975; Maynes and Assum
1982; Riesz 1978, 1979; Thorelli and Thorelli 1977). Many of these re-
searchers have called for better dissemination of information by firms,
consumer groups, or public agencies. While better information dissemina-
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tion should support the efficiency of the market, the proper reading of
price signals can also do so. In particular, the purchase of the lowest-
priced product by consumers uninformed on quality yields immediate
price savings, obtains fairly good quality, and discourages premium
pricing by firms attempting to exploit consumer ignorance. In this regard,
the low-price strategy may be considered a form of risk-free “‘insurance”’
for uninformed consumers that limits the number of inefficient firms and
reduces the probability of perverse markets.

The results of this study also complement the findings of over 40 exper-
imental studies that consumers may use higher prices to infer higher
quality. The results indicate that certain market conditions may support the
use of such a strategy for certain consumer segments. It is probably the
use of just these sorts of markets and consumers characteristics in experi-
mental situations that has generated consumer inference. The theoretical
model presented here may explain the divergence in the results of these
experimental studies (Olson 1977). This study also emphasizes the inher-
ently obverse relationship between the low-price and high-price strategies.
The work of Kahneman and Tversky (1979) and Thaler (1980, 1985) sup-
ports the prevalence of risk-aversion, which can be linked to the low-price
strategy. Future studies in the area may therefore benefit by designs that
analyze these two phenomena concomitantly. The theoretical model may
suggest the circumstances in which one strategy may prevail over the
other. ‘

We need to mention several caveats in this study, which also suggest
areas of future research. Most importantly, the study is a descriptive anal-
ysis of retail conditions and a normative analysis of consumer behavior.
Descriptive analyses of consumers’ choice strategies, utility. for quality,
and cost of information would complement our understanding of what
strategies consumers actually adopt, why they do so, and what their utility
maximization decision rules are. At the same time, descriptive analyses of
the validity of price and quality information published by Consumers
Union would strengthen research in this area and probably throw more
light on this problem. Another valuable line of research would be one
investigating which types of firms are responsible for the asymmetry in the
price-quality relationships, the reasons for it, and consequent methods of
promoting the efficiency of the market.

A third worthwhile line of research would be to determine, by theoret-
ical analysis or laboratory simulations, whether market prices could ever
be perfect signals of product qualities. Grossman and Stiglitz (1976) have
argued against this possibility in the stock market, and the same logic
might hold for consumer markets. The reason is that, if price were a per-
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fect signal of quality, then consumers need buy only by price and would
have no motivation to inspect or search for superior quality. In that case,
at least some firms would be motivated to cheat on quality, which would
disturb the perfect relationship between price and quality!

APPENDIX 1
DERIVATION OF QUALITY PAYOFFS FOR
VARIOUS STRATEGIES
The expected quality for the high-price (inference) strategy is given by:

N
EQ) = > {P(p * Qpo} (A2)
k=1
where P(p,) is the probability of the kth highest-priced brand being chosen by the
high-price strategy
Pc s the rank of the kth highest-priced brand (e.g., p, = 1 for the highest
price)
Q(py) is the quality associated with the kth highest-priced brand

N-kC_MNC,forl<r<NandN —-r=2k — 1

and  P(py :{ O,forl<rs=NandN-r<k~1

(A3)

where N is the number of brands in the market and
r is the number of brands sampled by the consumer or consumer group.
The expected quality for the low-price strategy E(Q,) is given by

N
EQ) = > {P'(pd - Qpo} (A4)
k=1

where P’(p,) is the probability of the kth highest-priced brand being chosen in a
low-price strategy

k=1C,_/NC,forO<r<Nandk=N

0,forO=<r<Nand k <N. (45)

and P'(p) ={

The expected quality for the random purchasing strategy is the average quality of
all the brands in the market, and is given by:

1 N
EQ) = = > Q@ (A6)
I\ R}
Proof for Equation A3

For N — r =k — 1 the probability, P(p,), of the kth highest-priced brand being
selected by a consumer examining r brands, is the product of the number of ways,
Py in 1, of the kth brand being in r, the number of ways, P,y ., Of all other
brands (m) in r being of lower rank, divided by the number of ways, P,, that the
sample can be chosen, i.e.:
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P(p) = (Pxinr * Prckin o)/Pr (A7)
Following basic probability rules:
Pk inr = ICI (AS)
Pm<1c inr — N_kCr—l (A9)
P, = NC, (A10)

Substituting Equations A8, A9, and A10 in A7 gives us the result in Equation A3.
When the kth rank is so high and the sample size is so large, such that the number
of brands not sampled (N — r) is less than k — 1, then k will never be chosen and
P(py) = 0.

Q.E.D.

Proof for Equations A2, A4, and A6

The expected quality of any strategy is the average of the quality of brands
available, weighted by the probability of that particular brand being selected on its
price rank. For the random purchasing strategy the probability of any brand being
chosen is 1/N.

Q.E.D.

Proof for Equation AS

Let j equal the rank of the lowest-priced brand. Then P’(p,) can be obtained
from Equation A7 in terms of j. Since j is the inverse order of k, j = N — k + 1.

Q.E.D.

An important point to note here is that the payoffs from the mixed strategies
rapidly approach that of the pure strategies as the sample size r approaches N.
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