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Our research empirically analyzes the efficiency of Internet markets for homogeneous products
— books and CDs. Using a data set of approximately 10,000 price observations collected from
35 Internet and traditional retailers over a period of 7 months, we find mixed support for the
hypothesis of increased efficiency in Internet markets. Supporting greater efficiency, we find that
prices on the Internet are lower than pricesin traditional retailers. Additionally, we find that
Internet retailers are willing to make smaller price adjustments than traditional retailers —
possibly reflecting lower menu costs (Sheshinski, Weiss 1993) or more informed consumers
(Varian 1982). In opposition to the Internet market efficiency hypothesis, we find that price
variance on the Internet is statistically identical to price variance among traditional retailers and
that Internet retailers who can leverage atraditional brand name are able to charge a premium
relative to retailers who only sell goods on the Internet.

The question of efficiency in Internet markets takes on increased importance as the Internet
market for consumer goods grows from $2.4 billion in 1997 to an estimated $12 billion in 2000
(Forrester Research, cited in Business Week, January 26.1998). Our results represent one of the
first large-scale systematic studies of the efficiency of homogeneous goods markets on the
Internet. Further, in the coming months, our continued data collection will allow usto
incorporate new data to validate our existing findings and analyze potential changes in market
efficiency over time.

I ntroduction

Questions regarding the efficiency of Internet markets have sparked much discussion among
industry observers. Recent statements by Bill Gates touting “friction-free” capitalism and by
Robert Kuttner predicting that the Internet will bring about “fierce price competition, dwindling
product differentiation, and vanishing brand loyalty” (Business Week, May 11, 1998) are
representative of the efficient market view. According to this view, the increasing availability of
price and product information on the Internet will reduce price cost margins, lead to more
homogeneous prices, increase consumer surplus, and eliminate (economic) profits.

At the same time there is a'so anecdotal evidence that Internet markets may not be completely
efficient. For example, if economic profits will be eliminated on the Internet why are markets so
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bullish for Internet retailers such as Amazon.com and CDnow who sell undifferentiated products
— the products most likely to experience fierce competition in fully informed markets? I
markets will be fully informed of pricesin the near future, why are Internet retailers making
million dollar multi-year deals for the right to advertise their sites on major Internet portals and
content sites? While there may be answers to these questions consistent with the efficiency
hypothesis, the degree of efficiency in Internet markets deserves empirical verification by
academic research.

Theoretical Foundation

In addressing the question of efficiency in Internet markets, we draw on three economic models.
Bakos' (1997) model of search costs analyzes an environment where consumers incur search
costs to discover the prices and characteristics of different products. Under the hypothesis that
search costs are lower on the Internet and that marginal costs are comparable for both markets,
Bakos model generates two testable hypotheses for undifferentiated goods:

(2) priceson the Internet will be lower than pricesin traditional retailers,
(2) priceson the Internet will be have less variance than pricesin traditional retailers.

In addition to price levels, we aso study price changes made by Internet retailers. We
hypothesize that Internet consumers are more informed of prices than consumers shopping at
traditional retailers. This hypothesis is motivated by the existence of avariety of price search
intermediaries on the Internet (e.g., www.acses.com, shopguide,yahoo.com, www.infospace.com,
www.jango.com) and the ease with which one can “visit” alarge number of Internet retailers
even without price intermediaries.

We also hypothesize that Internet retailers have lower menu costs than traditional retailers. This
hypothesisis motivated by the observation that to change a price, Internet retailers may only need
to change a single entry in a database, while traditional retailers may need to change databases in
multiple stores, and potentially change price tags for individual items on store shelves.

Economic theory of menu costs predicts that in the presence of lower menu costs, retailers will
be willing to make smaller price adjustments (Sheshinski, Weiss 1993; Levy et a 197). This
increases efficiency by allowing retailers to better adjust to changing supply or demand
conditions. Varian's (1980) theory of sales predicts that in the presence of more informed
consumers, retailers will make fewer large price changes (fewer “sales’).

Thus, if Internet markets have lower menu costs and more informed consumers, both of these
economic theories predict that we would see smaller price changes on the Internet relative to
traditional retailers.

M ethodology

To empirically analyze the efficiency of Internet markets, we gather price data for books and CDs
from three sets of retailers: those who sell exclusively on the Internet (Internet retailers), those
who sell exclusively through physical stores (traditional retailers), and those who sell in both
channels (hybrid retailers). The products studied, books and CDs, were specifically chosen
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because they are exactly identical across retailers (for agiven ISBN number or CD title and
version), eliminating most any unobserved heterogeneity in this dimension.

For each type of retailers we gather prices and product characteristics for a set of 10 popular and
10 general interest titles. Internet observations are gathered with an automated price gathering
tool and verified by regularly checking selected prices manually. Physical observations are
gathered by 6 paid research assistants operating in 4 states in the U.S.. These research assistants
record prices directly off the titles on store shelves. For hybrid retailers, we gather separate prices
from their Internet and physical stores.

Results

To analyze our data, we conduct a variety of tests including standard normality-based hypothesis
test (F-tests, t-tests), nonparametric hypothesis tests (Mann-Whitney tests, signtests), and hedonic
regressions to control for differencesin characteristics across retailers.

These tests reveal mixed support for the hypothesis that Internet markets are more efficient than
traditional markets. Supporting increased efficiency, t-tests and Mann-Whitney tests reveal that
prices on the Internet are significantly lower than prices charged in traditional stores. Our
findings hold for both the price of the products alone and prices including shipping and handling
and tax charges (where applicable). (Shipping cost calculations are made assuming consumers
purchase five items per transaction — roughly equivalent to the number of items reported by
industry observers, Ghemawat and Baird 1998 for example.) As noted above, lower prices on the
Internet suggest more competition, lower search costs, and greater market efficiency.

We aso use standard hypothesis tests to examine the size of price changes made by Internet and
traditional firms. Our data suggest that Internet retailers make smaller price changes relative to
traditional retailers. As noted above, this finding is consistent with either the presence of lower
menu costs on the Internet or the presence of more informed consumers. In either case, this
finding suggests that Internet markets may be more efficient than physical world markets.

At the same time our data suggest that Internet markets are not yet fully efficient. Far from being
homogeneous, the price variance in Internet markets is statistically the same as the price variance
in traditional markets. Thisistrue in spite of the fact that we gathered physical world prices from
multiple geographic locations. Gathering physical world prices from multiple locations should
increase the price variance of the physical prices (because of geographic variation in demand
conditions) and bias our test toward finding lower price variance on the Internet.

We further test this finding by using hedonic regressions to control for heterogeneity across
Internet retailers. Here, we find that retailers who can leverage a physical world brand name (i.e,,
hybrid retailers such as Barnes & Noble and Tower Records) can charge a price premium relative
to retailers who only sell goods over the Internet. Controlling for the characteristics of the
retailers’ sales channels, we find that a physical world brand name results in price premiums of
5-10% for books and 7-14% for CDs. Premiums for physical world brand names could arise from
information asymmetries regarding the existence of reliability of retailers. However, in either
case they are suggestive of markets that are not yet fully efficient.



Conclusions and Future Work

Thus, our initial findings are mixed with respect to the efficiency of Internet markets. Our data
suggest that prices are lower on the Internet relative to traditional retailers and that Internet
retailers make smaller price adjustments — consistent with either lower Internet menu costs or
more informed consumers on the Internet. At the same time, Internet prices exhibit larger price
variance than would be expected from fully efficient markets and the existence of premiums
from physical world “brand names’ suggests information asymmetries among Internet
Consumers.

In the coming months, we plan to incorporate additional findings from our continuing data
collection efforts to validate these findings and analyze how Internet efficiency changes with the
recent entry of Amazon.com (CDs) and Borders and the anticipated entry of market giants such
as Bertlesman and Ingram (through drop shipping arrangements with Crown Books and
Lauriat’s).
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