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Abstract

Book publishers price discriminate among consumers by publishing books in hardcover and
paperback formats and introducing them into the market at di erent points in time. This
behavior is hard to justify using conventional models with a unimodal distribution of consumer
preferences. A generalization to bimodal preferences eliminates the problem and a ords a
natural interpretation of the two peaks as representing libraries and individuals. These two
types have di erent valuations for time, quality, and book content. Estimation of a structural
econometric model that incorporates the rm's product quality choices con rms the bimodality
in consumer tastes and yields realistic and intuitive implications.
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Introduction

Market segmentation techniques are frequently employed by rms seeking to maximize their
pro ts. The simplest of these techniques is rst degree price discrimination, the practice of
charging di erent prices to di erent consumers for the same product. Practical use of this is
limited, however, due to imperfect information on individual consumers' willingness to pay and
because of legal constraints. Of greater empirical relevance is the use of second and third degree
price discrimination. The latter involves discrimination on the basis of observable consumer
characteristics (such as student or senior citizen discounts). The former, which is also known as
nonlinear pricing, discriminates based on unobserved consumer heterogeneity. The rm o ers a
menu of products and prices, each of which is targeted towards a speci c type of consumer. The
products (or bundles of products) are designed in a way that makes it optimal for consumers
of each type to choose the product that was designed for them. Thus consumers self-select into
the appropriate niche of the market. Market segmentation is therefore achieved not only by the
choice of prices, but also by the choice of product quality.
Books are a familiar example of price discrimination.1 Publishers use publication time and
binding quality as ways of discriminating among consumers with hetereogeneous valuations of
those attributes. They typically publish a new title in hardcover format rst, then follow it
up with a paperback version several months (or even years) later. In some cases they publish
the hardcover and paperback versions simultaneously, while in other cases they choose not to
produce a paperback at all. The model I propose in this paper rationalizes this behavior in the
context of pro t maximization through the choice of product quality.
The delayed introduction of an inferior version of an established product is a frequently
encountered phenomenon. New movies are usually released rst in luxurious and expensive
rst-run theaters; several months later they hit the second-run theater circuit and are also
made available on videotape. Patient consumers can therefore enjoy them at a signi cant
discount. Other examples are bakers, who often sell their day-old bread at half-price, and fashion
designers, who channel unsold items to stores that specialize in marked-down designerwear. In
none of these cases can the price drop be attributed to changing costs. The same is not true for,
say, computer prices. Even though the price of a new computer falls signi cantly within months
of its introduction, one can argue that it may be falling costs that drive this price decrease.
This argument can not be made for books, movies, bread, or designer clothing.2
Existing empirical studies of price discrimination fall into two main categories. The rst one
is a series of papers that test for the presence of price discrimination by looking at di erences
in price-cost di erentials across di erent products. Borenstein (1991) compares the markups
for leaded and unleaded gasoline; Shepard (1991) looks at gas stations with both full-service
and self-service pumps versus those that o er only one of the two options; Borenstein and Rose
(1994) look at variation in fares paid by di erent passengers on the same ight; and Giulietti
and Waterson (1997) compare markups for several products across Italian supermarkets. All
of these papers nd evidence of price discrimination in their respective markets. In Borenstein
(1991) and Giulietti and Waterson (1997) discrimination is possible because of the cost (mostly
transportation cost) of switching to another retailer, hence we can think of these as examples
of third degree price discrimination based on geographical location. In Shepard (1991) the
1
Many introductory economics textbooks give books as an example of price discrimination. Books are also
frequently mentioned as an example of intertemporal pricing in the durable good pricing literature; for example,
in Stokey (1979) and Bulow (1982).
2
There is, however, a di erence between books and movies on one hand and bread and designer clothing on
the other. In the latter case the products that are sold in subsequent periods are leftovers while in the former
case additional copies are manufactured.
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discrimination is of the second degree, since gas stations o er two service options and consumers
self-select into their preferred one. In Borenstein and Rose (1994) both second and third degree
discrimination are observed; airlines use requirements like a Saturday night stay to separate
business from leisure travelers, but also make special o ers to speci c groups, such as students.3
The second line of empirical work in price discrimination focuses on nonlinear pricing and
follows a more structural approach.4 Ivaldi and Martimort (1994) study the interaction between
energy-buying rms in the French dairy industry and energy providers. The authors assume that
the observed price-quantity pairs (that is, the ones chosen by buyers) are points on the optimal
price-quantity schedule and use this information to estimate demand parameters. Bousquet
and Ivaldi (1997) analyze the optimal pricing of telephone usage. They estimate demand for
phone usage using data from French residential callers and then solve for the optimal nonlinear
price schedule using a simpli ed (restricted to a single dimension of heterogeneity) version
of the estimated demand function. Leslie (1997) follows a similar approach in his study of
price discrimination in Broadway theater. He estimates theater demand using data on ticket
purchases when seating of varying quality and price is available. He then uses his estimates
to compare the revenue generated by price discrimination to that under alternative pricing
schemes, and to measure the welfare e ects of the rm's ability to discriminate.
The durability of books also relates the publisher's problem to the large theoretical literature on durable good pricing, which dates back to the seminal work of Coase (1972). Empirical
work on intertemporal pricing is limited and largely con ned to some studies of markdowns
and clearance sales. Pashigian (1988) and Pashigian and Bowen (1991) nd that higher demand uncertainty for several `fashion' items is associated with higher initial prices and bigger
markdowns in subsequent periods.5 In a di erent context, Warner and Barsky (1995) present
some empirical evidence of sales observed at times of high demand (such as weekends or big
holidays), which they explain in terms of lower search costs for consumers at those times.
Finally, the publisher's problem can be placed in the context of new good introduction.
Publishers produce several new titles (products) every year, but most of these titles are completely unrelated to one another, making it extremely diÆcult to forecast demand based on
past experience. This is quite di erent from the more commonly studied problem of the introduction of a new product that is an improved version of an already existing one, as is the case
for technological products. Rather, it resembles the experience of movie production studios,
record companies, and fashion designers.6 On this aspect also, empirical work is limited. Some
interesting studies are those by Lu and Comanor (1998), who study the pricing of new pharmaceuticals, Burton (1994), who explores the introduction of new products by multiproduct
rms in the insecticide industry, and Hilke and Nelson (1987), who look at the introduction of
Folger's ground co ee in the eastern United States. None of these industries share the essential
features of book publishing; new product introductions in pharmaceuticals and insecticides are
R&D related, while co ee is a fairly homogeneous good.
Work on the book industry in economic literature is scant at best. In a study on competition
in the U.S. retail college textbook market, Siegfried and Latta (1998) nd that textbook prices
are very rigid across bookstores and are not related to the number of competitors, entry barriers,
or retail service cost di erences. Bittlingmayer's (1992) study of demand for books in Germany
is the only paper that I am aware of that utilizes data at the individual book level. Resale price
3

For a dissenting view on the identi cation of price discrimination see Lott and Roberts (1991). The authors
argue that many of the most commonly cited examples of price discrimination can be explained by alternative,
cost-based arguments; they provide such explanations for several markets, including the gas and airline industries.
4
See Wilson (1993) for a thorough overview of nonlinear pricing and its applications.
5
A theoretical model with this implication has been developed by Lazear (1986).
6
See De Vany and Walls (1996, 1997) for some evidence of demand uncertainty in the movie industry.
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maintenance is legal in Germany for books, so price data are more reliable than U.S. prices.
Unlike their American counterparts, German publishers frequently increase but rarely decrease
the price of a book from its initial level; in Bittlingmayer's data (which include price and sales
data for three consecutive years), about half of all prices change from one year to the next and
almost all changes are increases. He estimates price elasticities ranging from 1.5 to 3, while
the Lerner index implies elasticities between 1.7 and 2.5. Unfortunately, the author does not
provide much information on temporal sales patterns in his data.
Unlike most of the existing empirical literature on this topic, the aim of this paper is not to
establish whether price discrimination is exercised in the book market. Rather, I take this as a
fact and focus on uncovering the nature of consumer heterogeneity that makes price discrimination possible. My study di ers from those of Bousquet and Ivaldi (1997) and Leslie (1997) in
that it incorporates rm quality choices in the model and uses them in the estimation procedure.
This turns out to be crucial in helping identify the nature of consumer heterogeneity. In that
sense, the work here is closest to Ivaldi and Martimort (1994), which incorporates information
on the rms' nonlinear pricing schedule.
Following the recent empirical literature on product di erentiation,7 I employ a characteristic
based discrete choice model to describe the consumer's problem. This framework essentially
uses market share information to estimate consumer preferences over product characteristics.
This is a lot to ask of the data, especially when one is after a rich characterization of preferences.
Imprecise estimates of the desired parameters is often the result. The problem is ameliorated
by augmenting the model with a behavioral assumption on rm conduct, typically a pricing
assumption (such as Nash pricing).
In some instances { this being one of them { the researcher may be reluctant to impose
a pricing regime if no such assumption seems appropriate. In such cases the rm's choice of
products and of product quality can serve as an alternative behavioral restriction that can not
only enhance the precision of demand estimates, but also improve the accuracy of the model
and thus our understanding of rm behavior. The usual assumption that the set of available
products is exogenous is clearly a simpli cation that can create diÆculties in a dynamic setting,
especially when the model is used to make predictions about the future. For example, the BLP
authors report elsewhere8 that their model does very well in predicting demand in the rst few
years immediately after the 1974 oil shock, but its performance deteriorates rapidly thereafter.
The authors interpret that as a failure of the model to anticipate the change in the product set
that followed the sharp increase in fuel prices, namely the introduction of more fuel eÆcient
models.
Incorporating the rm's product selection problem in an empirical framework can easily
render the model computationally intractable. Nonetheless, the model I present here is both
estimable and realistic for the industry I am studying. I avoid the computational burden
described above by reducing the rm's problem to a simple choice of when to introduce its
products. The model is rich enough to capture all the essential features of the industry and
predicts rm behavior that is consistent with empirical observation.
Speci cally, I consider a monopolist that produces a single basic good which can come in a
high quality and a low quality version (hardcover and paperback respectively). The monopolist
can choose whether to introduce the two versions of the product simultaneously or to market
the hardcover version rst and then, possibly, the paperback. In the theoretical section I argue
that if the distribution of consumers is unimodal then observed rm behavior is consistently
suboptimal. Therefore, I allow demand to come from two distinct types of consumers, which
7
8

See the seminal work by Bresnahan (1987) and Berry, Levinsohn, and Pakes (1995) (henceforth BLP).
Pakes, Berry, and Levinsohn (1993).
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have a natural interpretation as being libraries and individuals. I use data obtained directly from
a publishing rm. They provide information on sales, prices and various product characteristics
for a large number of books. Estimation makes use of GMM techniques based on a conditional
moment restriction on an unobserved product characteristic, and on additional moments derived
from the rm's problem.
Estimation of the demand side by itself yields imprecise estimates. This is partly due to the
nature of the model (as described above) and partly due to insuÆcient variation in the product
set over di erent markets. When rm choices are included, on the other hand, the coeÆcients of
interest are estimated with greater precision. The estimates con rm the existence of two types
of consumers with substantially di erent price elasticities and di erent preferences for quality
and time. The estimate of the proportion of each type in the population is also in accordance
with prior knowledge.
This paper contributes to the existing literature in a number of ways. It is one of only
a handful of economic studies of the book publishing industry, and the only one that utilizes
extensive, title-speci c price and sales information. It contributes to the growing empirical literature on price discrimination and helps improve our understanding of intertemporal pricing of
new products. It is the rst empirical model that I am aware of that incorporates quality choice
in the estimation procedure. Finally, the empirical results I obtain demonstrate the importance
of using a exible demand system (such as one that allows for multi-peaked preferences) and
the crucial role that rm choice information can play in the identi cation of demand systems
in di erentiated products.
The rest of this paper is organized as follows. Section 2 provides an overview of the book
publishing industry and section 3 describes the available dataset. Section 4 discusses the relevant
theory and then section 5 presents a model of rm behavior that captures the main features
of the publisher's problem and serves as a theoretical introduction to the empirical model that
follows. Section 6 lays out the details of that model, outlines the estimation procedure, then
presents and discusses the results. Section 7 summarizes and proposes some directions for
related future research. Finally, the details of the estimation procedure are included in an
appendix.
2

The book publishing industry

Book publishing is not a particularly large industry; the value of total shipments by producers was around $20 billion in 1995. The number of producers, however, is large. The 1992
Census of Manufactures reports 2,644 book publishing rms in the United States, but most
industry experts put that gure closer to 20,000. The large discrepancy is attributed to the
thousands of tiny publishing houses (basically one-person, do-it-yourself ventures) that do not
qualify for inclusion in the Census reports. A few large rms dominate the industry and are
responsible for a signi cant proportion of sales. Twenty rms were responsible for 83.9% of
industry revenues in 1993,9 while the top 7 publishers held 87% of the spots on the weekly Top
30 bestseller lists compiled by Publisher's Weekly in 1995.
Many publishing companies have been around for decades, and consolidation in the industry
has made them large and powerful. In recent years, however, a new force has emerged as
an important and powerful player in the book business. National book chains like Barnes &
Noble, Waldenbooks, and B. Dalton have experienced rapid growth and the conventional wisdom
in the industry is that they are squeezing publishers' pro ts margins. In addition, internet
retailers like Amazon.com have established themselves almost instantaneously as important
9

Source: Greco (1997), p. 58.
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players in the industry. Large publishers held the upper hand as long as they had to deal with
small independent retailers, but the meteoric rise of book chains has reduced their power. An
ever-increasing proportion of sales occurs in national chains, and publishers have become very
dependent on them. Small publishers, on the other hand, are said to be ourishing under the
new order, as the national chains provide a large outlet for their books, and consequently a
better shot at commercial success.
Four main types of agents are active participants in the book industry: authors, publishers,
retailers, and consumers. I outline here the main features of the interactions among these
groups. The publisher and author agree on a contract which speci es the royalty the author is
to receive on [usually net] sales. The royalty is typically increasing in units sold, and lower for
paperbacks than for hardcovers. Established authors often get an advance on sales as part of
the deal. The publisher decides whether to publish the book in hardcover, paperback, or both,
and chooses prices and time of publication.10 He then sends his sales force around the country
to try to convince bookstore managers to put the book on their shelves. Retailers place their
orders with the publisher, and they receive the books at a substantial discount over list price.
This discount is usually increasing in the number of books ordered and varies between 42-50%
for trade books. For textbooks the discount is smaller and fairly standard at 20%. Additional
discounts may be granted to bookstores that carry a large number of di erent titles from the
same publisher. This, of course, bene ts large chain bookstores that carry many titles.
Most publishers make their books available in both hardcover and paperback versions. In
trade (general interest) publishing paperbacks usually make their appearance about a year after
the hardcover. In scholarly publishing the wait is longer, usually closer to 18 months or 2 years.
Some, mostly academic presses occasionally publish hardcovers and paperbacks at the same
time. The frequency of this practice varies from press to press, and it will be a focal point for
this paper. I will argue that the main reason for the simultaneous (as opposed to sequential)
introduction of hardcover and paperback is the rm's belief that delay of the paperback would
kill o a large part of the market. This could occur, for example, if a book is about a current
event, in which case interest in it may zzle away in a few months.
3

The data

The dataset comes from a large academic press and includes practically every book published by the press in the last 25 years. Each title may come in di erent formats, the two
most important of which are hardcover (or cloth) and paperback (others are deluxe editions,
large-type editions, audio versions). The dataset identi es which formats each title has appeared in; speci cally, I know which titles have appeared both in hardcover and in paperback,
and which have appeared in only one format. For each format the following information is
available: list price, total units sold, time of publication, number of pages, weight, subject
matter (history, philosophy, etc.), number of authors, and whether this is a new edition of a
previously published title. This information was obtained directly from the publisher. In addition, I have constructed a measure of the number of previous publications by each author.
Information for this (admittedly noisy) variable was collected by searching through a number
of databases, including Books In Print, Books Out of Print, various library catalogs, and the
online catalog of Amazon.com.11 Note that I only observe cumulative sales data for each format
10
Contracts may include stipulations on these issues also. For instance, contracts for trade (general interest)
books sometimes specify that the paperback must be published within a year of the hardcover.
11
Construction of this variable was diÆcult because there seems to be no comprehensive database that uniquely
identi es authors. Among the sources used the Library of Congress comes the closest, but it has the disadvantage
that it includes publications other than books (notably some journal articles).
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(hardcover/paperback); no period by period breakup is available.
The database becomes progressively less dependable as it goes back in time, so to avoid
selection problems I drop books published prior to 1980. In addition, I drop titles published
after 1990 in order to minimize truncation problems with books that continue to sell for many
years after they are rst published. To the extent that I am able to identify them, I also drop
textbooks from the sample because they pose a di erent choice problem, both for the publisher
and for the consumer.
The resulting dataset includes 1108 titles. Figure 1 summarizes the rm's timing choices.
In 136 of the cases (12.3%) the hardcover and paperback were published simultaneously. More
than half of the remaining titles never made it to paperback. Of the 434 titles that did make it
to paperback, 21 were published by other publishers. The practice of selling paperback rights
is followed for titles that succeed in gaining a broad appeal that extends beyond academic and
scholarly circles. Most academic presses lack the distribution network and expertise to properly
market such books, and prefer to sell paperback rights to other publishers when the opportunity
arises. Since they are not published by my publisher, I have no sales data for those paperbacks.
Table 1 reports price and sales data broken down according to the rm's choice of publication
timing.12 On average, paperbacks are priced at less than half the hardcover price, and they sell
more copies. The latter is particularly true when the two formats are published simultaneously,
which is the case for about one in every eight titles. Publishers seem to follow this strategy for
two main kinds of publications: books that deal with current events, and books that are reprints
or new editions of previously available titles. Hardcovers that never make it to paperback have
a slightly higher price tag than the ones published in both formats.
The timing of publication has a large e ect on hardcover sales. When hardcover and paperback are introduced simultaneously, hardcover sales are only about 12% of total sales, as
opposed to 38% of total when the paperback is delayed. This is strong evidence that some
consumers place a high value on having a book immediately upon publication, and are prepared
to pay a signi cant surcharge for that privilege. The mean waiting time for the paperback when
introduction is sequential is almost two and a half years; the median time is less than two years.
The bottom panel of Table 1 reports the correlation coeÆcients between prices, sales, and the
lag between hardcover and paperback. A longer wait for the paperback is associated with lower
overall sales and a higher ratio of hardcover to paperback sales. The correlation patterns show
this to be mostly due to lower paperback sales, which suggests that this publisher is willing to
delay the paperback and settle for lower overall sales in order to get more consumers to switch
to the much more pro table hardcover.
Hardcover-only titles sell markedly fewer total copies than their dual-format counterparts,
while books whose paperback rights are sold do much better. A scatter plot of hardcover and
paperback sales (Figure 2) con rms this nding. Even though hardcover-only titles (\sitting" on
the horizontal axis, since they have no paperback sales) make up half the sample, very few have
sales greater than 5,000 copies. Most successful hardcovers are published in paperback also.
Note that some titles with \normal" hardcover sales also end up being sold to other publishers,
so this is not limited to blockbuster books. The very distinct sales patterns of simultaneous
and sequential titles are also clear in these plots. The gure also shows that the distribution
of sales is highly skewed. This underscores the unpredictability of the market for books. Much
like rms engaging in R&D, publishers undertake many projects (publish many books). Many
of these will turn out to be unpro table, but a handful of big hits are enough to ensure overall
pro tability.
12

The price I observe is the list price, which is determined by the publisher and indicated on the actual book.
Unlike trade books (like New York Times bestsellers), scholarly titles are typically not discounted.
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Figure 3 plots prices against sales for hardcovers and paperbacks respectively. Panels A and
B include all available data points, while panels C and D `zoom in' by plotting only hardcovers
and paperbacks that sold fewer than ve and ten thousand copies respectively (95.7% and 92.3%
of all titles). Either way, there is very little evidence of a negative relationship and it is hard to
argue for a negatively sloped demand curve.
There is little evidence that the timing of publication has any e ect on prices. One might
have expected the spread between hardcover and paperback price to be smaller when they
are simultaneously published, re ecting the smaller degree of di erentiation between the two
products. The data provide little support for this hypothesis. On the contrary, the spread
is larger in the simultaneous case, though the di erence is not statistically signi cant.13 This
suggests that product selection plays an important role. If the decision between simultaneous
and sequential was arbitrary, and given that prices are roughly equal in the two cases, then
simultaneously published titles should have higher overall sales (hardcover plus paperback)
than sequentially published ones. This is because any consumer who makes a purchase in the
sequential case would also make one in the simultaneous case, while the converse is not true.14
Again, however, the data point in the opposite direction. Simultaneously published books have
slightly lower overall sales, suggesting that books published that way are somehow di erent
from sequentially published ones.
Table 2 presents the results of some descriptive price regressions. They con rm the intuition
that bigger (in terms of number of pages) and higher quality (in terms of weight and weight per
page) books should be more expensive. Note that the number of pages is a good determinant of
paperback price, while the weight variables do better with hardcover price. This is consistent
with a policy that prices paperbacks fairly strictly according to the number of pages, while
allowing more freedom to price hardcovers according to overall quality and other factors.15
This can also explain why the regressions explain more of the variation in paperback price
(77%) than in hardcover price (68%).
The results also con rm earlier evidence that titles appearing in both formats are cheaper
than ones that do not, and that the timing of paperback publication does not a ect hardcover
price (`simultaneous' variable insigni cant). There is some evidence that the paperback's time
of introduction has an e ect on its price, though the magnitude of that e ect is fairly small.
This is explored further in the third column, where I include only sequentially published titles.
The length of the wait has no e ect on price here. I conclude that if there's any e ect of timing
on pricing, that is small and limited to the simultaneous/sequential dichotomy.
In this last regression I have also included hardcover sales, since they are observed before
sequential paperbacks are published. The estimated coeÆcient is strongly signi cant and, surprisingly, negative. This is a diÆcult result to explain; intuition suggests that a paperback
should command a higher price when the hardcover that preceded it is successful. One possible
explanation (at least for an academic press) is that once some positive pro t is assured (through
high hardcover sales), the publisher is willing to sacri ce some pro ts in order to increase unit
sales. The insigni cance of the `previous publications' and new editions variables suggests that
previous success does not translate to higher prices. This may be an indication of lack of market
power, or perhaps of the absence of `brand name' authors in the scholarly market.
Two additional variables, the price of paper (pulp) and the average price charged by all
university presses in that year have little e ect on price. The price of paper is an important
13

However, Table 1 indicates that the length of the wait is positively correlated with hardcover price.
This argument works as long as prices are xed across the two regimes. One cannot rule out the possibility
that prices are set optimally in each regime but the systematic di erences between di erent titles are such that
ex post prices end up looking very similar. This, however, is an unlikely scenario.
15
Conversations with several publishers lend further support to this interpretation of pricing policy.
14
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determinant of costs, but it is hard to capture any e ect because of the lag between ordering,
production, and marketing. The price charged by university presses is an estimate constructed
by BISG, which cautions about year-to-year comparisons because of changes in the methods
used. Hence, the absence of any impact of this variable on price should be interpreted with
some scepticism.
The results from descriptive sales regressions are reported in Table 3. As expected, hardcover
sales are higher when the paperback is delayed. A previous publishing record has a positive
e ect on sales. New editions do not seem to be any more successful than titles appearing for the
rst time. The length (measured in number of pages) of a book has an overall negative e ect
on sales, most of the impact being on the paperback. Generally, these regressions show that it
is hard to predict a book's success from observable characteristics.
4

The theory

Consider a rm that is faced with two types of customers, one with a high valuation for a
good (high types) and one with a low valuation (low types). The rm produces two versions
of the product, a high quality one designed for the high types, and a low quality one for the
low types. The rm chooses the quality of the `bad' product to be as low as it needs to be to
ensure that high types buy the `good' product. One can then interpret the publisher's decision
to publish a paperback (instead of just discounting the hardcover) as an attempt to make the
low-quality product undesirable and thus induce as many purchases of the high-quality product
as possible. A publisher faces demand from two main sources. Libraries have high valuations
for books, and also for quality (represented by hard covers). Individual consumers generally
have much lower valuations. This dichotomy may also help explain why discrimination is not
continuous (i.e. why we do not observe a declining sequence of prices). If publishers treat
demand as coming from two groups of consumers that are suÆciently distinct from each other
but fairly homogeneous within them, then two versions of the product are enough to achieve
the separation they desire.
The theoretical literature has produced some interesting results that are pertinent to this
problem; work on the pricing problem of a durable good monopolist and on quality choice and
product selection are particularly relevant. In this section I discuss each of these brie y in the
context of the problem I am studying.
Durable good pricing. Any discussion of durable good pricing must inevitably begin with

the seminal work of Coase (1972). In this seven-page classic Coase argues that the seller of
an in nitely durable good can not credibly price his product at anything above marginal cost.
Suppose that such a producer prices his product above marginal cost. Consumers know that once
sales are realized in the rst period the producer has an incentive to lower the price in subsequent
periods. Hence they will not make a purchase unless the cost of deferring consumption by one
period is greater than the expected gain from a lower second period price. In what has become
known as the Coase conjecture 16 , Coase argued that if the length of the period goes to zero (or,
equivalently, if the consumers' discount factor goes to 1), then the producer will be unable to
sell anything at a price above marginal cost and will lose all monopoly power. Coase also points
out that a rm can get around this problem by e ectively shortening the period over which the
services of the good are acquired by the buyer.17
16

The conjecture has since been formally proven by several authors, including Bulow (1982), Stokey (1981),
and Gul, Sonnenschein, and Wilson (1986).
17
This can be accomplished in a number of ways, such as contractual arrangements, by leasing rather than
renting the good (Bulow 1982), or by choosing to make the good less durable (Bulow 1986).
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Here I am not be concerned with how the publisher gets around the Coase conjecture.
I assume away the problem by thinking of the publication of a book as the stage game of
an underlying in nitely repeated game where a rm produces a new product every period,
and consumers purchase the rm's product as long as the rm does not deviate from the
\no-price-decrease" strategy. Given this, the relevant question becomes whether (and when)
intertemporal price discrimination is optimal. Using a continuous time model, Stokey (1979)
showed that intertemporal price discrimination is no more pro table than a single price policy
if consumers di er only in their valuations of the good.18 If, however, consumers also di er in
their rates of time preference and those rates are positively correlated with the valuations then
discrimination, in the form of a declining price schedule, can be pro table.
Quality choice and market segmentation. The quality choice problem of a multi-product

monopolist was rst analyzed by Mussa and Rosen (1978). They consider a monopolist who can
produce any number of products at di erent points along the uni-dimensional quality continuum.
Consumers with heterogeneous preferences for quality choose among the (product, price) pairs
the one that maximizes utility. The authors show that under certain conditions the monopolist
may nd it optimal to `bunch' consumers together, that is to o er the same quality to consumers
with di erent valuations. This bunching occurs if the hazard rate f ()=[1 F ()] (where f ()
is the density of consumers and F () is the associated distribution function) is decreasing. This
condition appears frequently in mechanism design problems, and it is usually assumed that
the hazard rate is non decreasing. This is because most commonly used distributions (such as
the uniform, exponential, normal, Pareto, beta and gamma) have nondecreasing hazard rates.
The standard example of a distribution that can have a decreasing hazard rate is a bimodal
distribution. Thus a bimodal distribution of consumer preferences in the Mussa-Rosen model
will lead to a `discretization' of the product space.
A discrete version of the Mussa-Rosen setup that is perhaps more better suited for empirical
work is explored by Itoh (1983). Discreteness in the product space enables the author to investigate the e ects of changes in the degree of product di erentiation (such as the introduction of
new products or the withdrawal of existing ones) on prices and welfare. A number of interesting
results come out of this analysis. The base result is that the introduction of a new good leaves
the prices of all lower quality goods unchanged, while causing the prices of all higher quality
goods to change (positively or negatively) by the exact same amount. The direction of the
change turns out to depend on the hazard rate. One particularly interesting corollary is that if
a new product is introduced that is of higher quality than all existing products then the prices
of those products will remain unchanged. Consequently, consumer welfare will always increase
when a high-end product is introduced.
When a low quality product is introduced, on the other hand, the e ect on prices (and welfare) is ambiguous. Itoh shows that the introduction of a new good will raise (leave unchanged,
lower) the prices of higher quality goods if the hazard rate function is concave (linear, convex)
over the relevant interval. This has markedly di erent implications for di erent distributions.
The uniform, exponential, and Pareto distributions all have linear hazard rates. Introduction
of a new good in that case will have no e ect on the prices of the existing goods. The hazard
rate of the normal distribution is convex, so prices of higher quality goods will drop, while that
of the lognormal is concave, hence prices will rise.
A ditribution that is of special interest is the extreme value distribution, since this is fre18

This result also depends critically on the assumption that all agents { consumers and the rm { have the
same discount rate. Landsberger and Meilijson (1985) showed that in Stokey's framework the rm stands to
bene t from intertemporal price discrimination if and only if its discount rate is lower than that of the consumers
(that is, if the rm is more patient).
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quently used in empirical discrete choice models, including the one in this paper. The hazard
rate of the extreme value distribution is initially convex and then concave, so no de nite conclusion can be drawn about the direction of price changes. Generally, however, if the qualities
are such that only consumers near the high end of the distribution (where the hazard rate is
concave) are a ected by the new product, then the price of the high quality product should be
expected to rise.
This case is of particular interest since the introduction of a lower quality version of a
successful product is a practice frequently employed by rms trying to capture the lower end of
the market. Paperbacks are an example of that, as are student (or reduced capability) versions
of computer software. Interestingly, these lower quality products are not necessarily cheaper to
produce. It has been widely reported, for example, that Intel used to produce the 486SX chip
by taking the 486DX and destroying the math co-processor.19 Publishers themselves often turn
unsold hardcovers into paperbacks by { literally { stripping o the hard covers and putting
on paper ones. Clearly, in both those cases it would be cheaper to just discount the original
product, but then the rms would be subject to the pitfalls of the Coase conjecture.
5

A two-type, two-period model

The main implication of the theoretical work discussed above is that the shape of the distribution of consumer preferences is critical in determining rm choices and market outcomes.
The distinction between unimodal and multimodal distributions is particularly crucial, and it
plays an important role in the empirical work that is the main focus of this paper. In this
section I explore this issue further in a simple two-period, two-type model that brings out the
essential features of the publisher's problem.
Consider a monopolist producing a single product that it can sell in two periods. The rm
can market the product in two versions, a `basic' one, and a `deluxe' one (corresponding to
our paperback and hardcover respectively). Consumers have the option of buying at most one
of the versions available, or nothing at all (the outside option). Consumer utility takes the
characteristic-based form proposed by Lancaster (1966). Let i denote consumer i's valuation
for the basic version if it is consumed today, and let i be the value assigned to the extra quality
of the deluxe version. Finally, let i denote the value lost when the product is received next
period instead of the current one. Formally, the utility of consumer i from purchasing product
j is
uij = i + i Hj i Tj
i Pj + "ij
= ij + "ij
j = 1; 2;
where Hj is a dummy for the high quality (deluxe) version, and Tj is 0 if product j is consumed
today and 1 if it is consumed tomorrow.
I de ne the two types as follows: \high types" (indexed by superscript h) have valuations
described by the quadruple ( h; h ; h; h ), while the valuations of \low types" (indexed by
superscript l) are given by ( l ; l ; l ; l ). High types make up a proportion  of the population.
In other words,
(
 h with probability 
ij = jl with probability 1 
(1)
j

We can think of = + j
i Pj Tj ,  = h; l as the mean quality (value) of product
j for consumers of type  and "ij as each individual's deviation from that mean. Note that
consumers are homogeneous within their type. I further assume that production costs are zero.
j

19
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See Deneckere and McAfee (1996) for more on this and for other interesting examples of this practice.
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Following what the data seem to suggest, I assume that demand for books is such that prices
depend on binding quality but not on time of publication. Thus prices are set at p1 and p2 for
a hardcover and paperback respectively, regardless of when they are published.20 If "ij has the
extreme value distribution then the probability that a consumer of type  will purchase good j
takes the well-known logit form
sj =



ej
1 + e1 + e2 ; j = 1; 2;  = h; l:

(2)

The overall market shares are simply

sj = shj + (1 )slj ; j = 1; 2:
(3)
Since prices are set at p1 and p2 regardless of when each product is published, the rm's only

choice variable is the timing of introduction of each product. I normalize the time of hardcover
introduction to be 0, so the rm just chooses T2, the time of paperback introduction, with
Tj 2 f0; 1g. Total rm pro t as a function if its choice variable can be written as
(T2 ) = p1 s1(T2 ) + [1 T2 (1 Æ)] p2 s2 (T2)
where Æ is the rm's discount factor. I will hereafter denote sim = (0), seq = (1), and
similarly for the shares.
The single-type case. Let us rst suppose that there is only one type of consumer, that is
jh = jl  j . Consider the choice between simultaneous and sequential introduction of the
two goods. Note that if  = 0 then market shares are the same under each scenario. Hence,

simultaneous pro t can be no less than sequential pro t, and will be strictly larger if the rm's
discount factor, Æ, is less than 1. If publication is simultaneous, market shares do not depend
on , and so neither does pro t. On the other hand, pro t does depend on  when publication
is sequential; the derivative of sequential pro t with respect to  is
@ seq
= p sseq sseq Æp (1 sseq )sseq :
(4)
@

1 1

2

2

2

2

Since simultaneous pro t does not depend on , sequential publication can only be pro table
if sequential pro t is (at least somewhere) increasing in . Rearranging equation (4) we see that
@ seq @ > 0 when
sseq
1 > Æp2 :
(5)
sseq
p1 Æp2
0
This says that sequential pro t is increasing in  only when the market share of the hardcover
is large (which would occur if consumers are very impatient, that is if  is large). For a typical

book the right hand side of the condition above is around 0.7, which means that the share of
the hardcover would have to be at least 70% of the share of the outside good for the condition
to be satis ed. This is unlikely to occur. In fact, evaluating (5) (using Æ = :95) reveals that
the condition holds for only 1 out of 413 sequentially published titles. Thus I conclude that
sequential pro t in this model can only be increasing in  for implausibly large values of the
20

This is not as restrictive as it may sound. It could, for instance, be derived as an implication from a model
where books compete against each other in a di erentiated product market.
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latter, and therefore sequential publication is almost never optimal. This implication casts
serious doubt on the validity of the model.21
The rm's choice may also be driven by variation in  , the valuation for the basic product.
It is possible to show that in this model simultaneous publication will be preferred for very low
values of  . The intuition is simple. Given that the loss from waiting is xed at , a low 
means that many consumers will drop out of the market rather than purchase in period 2. As
 increases, the second period purchase becomes more and mroe attractive for the consumer,
and hence so does sequential introduction to the rm.
This condition, however, is only relevant if it becomes binding at \reasonable" levels of
demand. For example, the condition is empirically uninteresting if it implies that the sequential
menu becomes more pro table only when almost every consumer makes a purchase. It turns out
that this is indeed the case. One can derive a condition similar to (5) which fails to hold for any
of the 136 simultaneously published titles in the dataset. Thus, we can conclude that variation
in  in this model (just like variation in ) can not explain the choice of the sequential menu.
The single-type model fails to deliver the kind of rm behavior that we observe empirically.
The two-type case. The introduction of a second consumer type can get us around this

problem. Market shares for each consumer type and overall market shares are given by (2) and
(3) respectively. To simplify matters, let h = 0 + 1l , where 0 > 0 and 1 > 1. Then the
derivative in (4) for the two-type case becomes
h
i
h
i
@ seq
=  p shsh Æp (1 sh)sl + (1 ) p sl sl Æp (1 sl )sl :
(6)
@l

1 1 1 2

2

2 2

1 1 2

2

2 2

If a large enough proportion of high types purchases the deluxe good then the rst term in this
expression will be positive (because of condition (5)), and can outweigh the negative second term.
As  increases further, the rst term evens out because the high type market is exhausted. The
second term, however, continues to increase until it eventually outweighs the rst term. Thus
with two types sequential pro t can be initially increasing and then decreasing in , making
sequential publication optimal for moderate discount factors but not for very large ones.
A graphical representation makes this point more clearly. Figure 7 plots the rm's revenue
premium from choosing sequential (SEQ) over simultaneous (SIM) publication as a function of
h and l , given  and plausible values for the remaining parameters. Sequential introduction
is pro table when high types are impatient and low types are patient. Impatient high types
will tend to buy in period 1, boosting the market share of the deluxe good and making the
derivative in (6) positive, as required for SEQ to be optimal.
Figure 7 plots the same revenue premium for di erent values of  and l , keeping h xed
at 3. The prediction of the single-type model that SIM is less pro table than SEQ for high
values of  carries through to the two-type version. For moderately low values of  (the ones
that may be empirically relevant in the sense that they result in reasonable market shares), one
can see again that SEQ is pro table if low types are patient (l close to 0), but SIM becomes
more pro table as low-type consumers become impatient.
To understand where this implication comes from, note that by choosing to publish sequentially instead of simultaneously, the rm gets some consumers to switch from hardcover
to paperback. But it also causes some paperback buyers to drop out of the market. For the
former e ect to outweigh the latter there must be a fairly large mass of consumers at the high
21

A similar condition determines the choice between producing the deluxe good only or both goods. The
former is only optimal if s1 =(1 s1 ) < Æp2 =(p1 Æp2 ), where s1 is the share of the deluxe good when only that
is produced. This condition is also very unlikely to hold.
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end of the distribution. This is unlikely to be the case if the distribution of consumers is unimodal. Introducing two types of consumers solves this problem, by the presence of a large
mass of consumers (the high types) at the high end of the distribution. When discount factors
are very small the rm achieves no segmentation by delaying the paperback, so simultaneous
introduction is preferred. When discount factors are moderately large, separation is achieved
with sequential introduction. For very large discount factors the delay would completely kill o
the paperback market, so simultaneous publication is again optimal.
6

An empirical model of product selection

6.1 Demand speci cation

I model the consumer as facing a discrete choice problem. For every title published, he
chooses between purchasing one of the versions of the book made available by the publisher
(hardcover and possibly paperback), or purchasing nothing. The discrete choice framework is
appropriate since consumers are unlikely to want to buy more than one product.22
Consider the market for a single book. Let the instantaneous utility that individual i derives
from consuming format j of this title be given by
(
x0 x;i + h;i Hj p;i Pj +j +i +"ij
j = 1; 2;
0
Uij = e"i0
e
j = 0;
where products 1 and 2 are the high and low quality goods (hardcover and paperback) respectively, and product 0 is the outside alternative. The utility from consuming the same item at
time Tj from now is discounted according to the rate of time preference i :
Uij = e i Tj  Uij0
Taking logs of both sides delivers the linear form
uij = ln(Uij ) = x0 x;i + h;i Hj p;i Pj i Tj + j + i + "ij :
Conveniently, the time of publication enters linearly as just another product characteristic. The
vector x includes characteristics that are common to both formats, such as content and author
information. The variable Hj is a dummy that takes the value of 1 if product j is a hardcover
and 0 otherwise, Pj is the price of product j , and Tj is the time of publication (measured as
time since hardcover publication, so that T1 = 0 always).
The term j accounts for an unobserved (by the econometrician) product characteristic. A
large part of the variation in j is likely to be due to factors common to the hardcover and
paperback, so I model it as the sum of two terms,
j =  + !j :
The  part is a catch-all term for a book's popularity. It denotes the valuation for the book's
content, and it must vary across titles in order to explain their di erent degrees of success.
Variation of !j across titles will help explain variations in the relative success of hardcovers and
paperbacks. In addition, the parameter i is also expected to vary across titles, because some
books become obsolete faster than others. The generalized utility function over individuals
n = 1; : : : ; M , products j = 1; : : : ; J and markets n = 1; : : : ; N is
uijn = x0n x;i + h;i Hjn p;i Pjn in Tjn + jn + in + "ijn :
22

This is not strictly true. Libraries often purchase multiple copies of the same title.
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6.2 Estimation

This demand model can be estimated independently of the supply side. Estimation is based
on the set of moment conditions
E [jnjzjn ] = E [n + !jnjzjn ] = 0;
where the n subscripts denote di erent markets (book titles), and zjn is a vector of appropriately
chosen instruments. That is, I assume that the unobserved product characteristic is mean
independent of the variables included in the instrument set. I also assume that n and !jn are
i.i.d. across titles and independent of each other, while the !jn are also independent across
formats. These assumptions are not imposed on the model, but are used in the calculation of
the optimal weight matrix and the standard errors. The conditional variance of jn is E [(n +
!jn)2 jzjn ] = 2 + !2 . Letting n = [1n 2n ]0 ,
E [n  0 jzn ] =
n

Also, if  = [1 2 : : : N ]0 then

"

2 + !2
2
2
2 + !2

E [ 0 jz ] = IN

#

 :

(7)

 :

Single-type nested logit. In order to estimate the model I need to impose some structure on

the distribution of consumer preferences. The nature of the heterogeneity in this problem can
be captured well in the nested logit framework developed by McFadden (1978). This assumes
that all taste parameters are xed across individuals; that is, x;i = x, h;i = h, p;i = p,
and in =  for all i; n. The individual-speci c term i + "ij is restricted in a way that allows
us to introduce correlation among `similar' products in a simple way. Speci cally we have
(suppressing n subscripts for clarity)
uij = x0 x + h Hj Tj
 Æj + i( ) + "ij :

p Pj

+ j + i ( ) + "ij

where Æjn  x0 x + hHj Tj pPj + j is the mean consumer valuation of the good's
quality. This form of the individual-speci c term implies the existence of two `nests' or groups,
one including all versions of the product, and the other including just the outside good. The
parameter measures the correlation among consumers' valuations for the hardcover and paperback. Cardell (1997) has derived the unique distribution C ( ), 0   1, that is conjugate
to the extreme value distribution. In other words, if i( ) is distributed according to C ( ) and
"ijn has the extreme value distribution, then the sum i ( ) + "ijn also has the extreme value
distribution. The parameter ranges between 0 and 1 and it measures the relative importance
of the i term in this sum. As tends to 0, heterogeneity across titles dominates, while if
goes to 1 the title-speci c i vanishes and the nested logit reduces to the simple logit. If the
disturbance "ij has the extreme value distribution, then the market share functions take the
form
sj =


eÆ1 = + eÆ2 = 1



ehÆj =

1 + eÆ1 = + eÆ2 =
14

 i;

j = 1; 2:

(8)

Berry (1994) shows this implies the following linear equation that can be estimated (I reintroduce n subscripts):
ln(sjn=s0n) = x0n x + hHjn Tjn pPjn + ln(sjj0;n) + jn:
This is a straightforward linear equation of the log-odds ratio on product characteristics and the
log of the within share (the share of format j conditional on a purchase being made, ln(sjj0;n);
the coeÆcient on this variable is the parameter ). Least squares estimation, however, will
produce inconsistent estimates because the disturbance term jn is likely to help determine
both the book's price and the timing of publication, and is therefore correlated with Pjn and
Tjn; moreover, the within share clearly depends on xijn, so that also is endogenous. Instrumental variable estimation can be used to circumvent this problem; the choice of instruments
is discussed later on in this section.
Two-type logit. The logit demand model with multiple consumer types was rst used by

Berry, Carnall, and Spiller (1996) (henceforth, BCS) to study the market for airline tickets.
The model introduces heterogeneity in consumer tastes in a simple and intuitive way. It is
particularly useful in problems { such as this one { where the correlation between an individual's
tastes for di erent attributes is likely to be high. A drawback of the multiple-type model is that
it restricts this correlation to be 1 for consumers of the same type. It also restricts the variance of
the preferences to be the same across types. It is possible to use a less restrictive procedure that
speci es a fully exible distribution (incorporating both bimodality and arbitrary correlation
patterns) for the entire vector of taste parameters. Such a procedure, however, would be very
intensive computationally and possibly too demanding of the data, so I prefer the multiple-type
version.
Let i = [ x;i h;i p;i i]0 be the vector of all taste parameters that enter the utility
function. The two-type model allows the parameter vector i to vary across types, but not
within types, as in (1). Speci cally, letting superscripts denote types,
(

with probability 
(9)
with probability 1 
This de nes two Æj 's for each format: Æjh, the mean quality of product j among consumers of
type h, and Æjl , the mean quality among consumers of type l:
i

=

Æj = x0


x

h
l

+ h Hj  Tj p Pj + j ;  = h; l:
(10)
These Æj 's imply market shares sj for each type of consumer. The overall market share is the
weighted average of the shares among consumers of each type:
sj = shj + (1 )slj

(11)
This simple extension makes it impossible to obtain an analytic expression for the unobservable product characteristic j . I resort to an iterative procedure, proposed in BLP, that
solves for the Æj 's by making use of the contraction mapping theorem. De ne the overall (unconditional on individual consumers) mean quality Æj to be the weighted average of the mean
qualities of the two types:
Æj = Æjh + (1 )Æjl
= x0j h + (1 )x0j l + j :
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Recall that I am interested in nding the Æj 's that equate observed shares with predicted
shares, that is the Æ's that solve sj = sj (Æ; x; ). Let P () denote the distribution function of
consumer preferences de ned in (9). BLP have shown that the operator T (sj ; ; P ) de ned
pointwise by
T (sj ; ; P ) [Æj ] = Æj + ln(sj ) ln[sj (x; Æ; P ; )]
(12)
is a contraction mapping with modulus less than one ( is a vector that includes all the parameters of the model). This implies that I can solve for Æj recursively by evaluating the right
hand side of (12) at some initial guess for Æj , obtaining a new Æj 0 , substituting the latter back

into the right hand side, and continuing until our convergence criterion is satis ed. The resulting estimate of Æ is then used in (10) to yield the j . These are interacted with the vector of
instruments zj to create the GMM criterion function to be minimized:23
^ 1Z 0 
G() =  0 Z W
The matrix W^ is an estimate of the variance W = Z 0 Z of the moment vector Z 0 and is
the optimal weighting matrix in the sense that it delivers eÆcient estimates given the choice of
instruments. White (1980) has shown that, if the j are independent, an estimate of this matrix
can be obtained using:
Nf
X
1
^
W = 2 j (xj ; ^)2 zj zj0 ;

Nf j =1

where Nf is the number of observations (the number of formats published) and zi0 is the ith row
of the matrix of instruments Z . The j of a particular title are not, however, independent but
have the covariance structure described in (7), which is similar to that of a panel dataset. To
account for that I use the estimator proposed by Newey and West (1987):
^=
W

1

N

f
X

Nf
1 1X

2z z0 +
  (z z 0 + z z 0 ):
Nf2 j =1 j j j Nf2 2 j =2 j j 1 j j 1 j j 1

The required initial estimate ^ is obtained by setting W^ = I .
Instruments. The choice of instruments is critical in the estimation of demand systems. I

assume that the unobserved product characteristic is mean independent of all observed characteristics except price and the time of publication of the paperback. In estimating oligopolistic
models of di erentiated products one can typically use the characteristics of other rms as instruments. This option is not available here since I have a monopoly. I do, on the other hand,
have a number of separate markets, so I can use characteristics of books in those markets as
instruments. Hence, to instrument for price I use the average price of other books of the same
format by year and by category. In addition I use the weight of the book, the price of pulp,
wages, and real GDP. Finding suitable instruments for the timing variable is more diÆcult. The
rm's timing choice is based on the book's content; but anything that is correlated with that
probably also belongs in the demand function, and hence cannot be used as an instrument. I
use the mean waiting time of books of the same format by year and by category. Finally, to
instrument for the within share I use the ratio of hardcover to paperback price of other books.
23

The GMM method of estimation is due to Hansen (1982).
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Results. The results for the single-type logit model are reported in Table 4. As one might

expect, a good previous publishing record has a positive e ect on sales, and delaying the paperback lowers its sales signi cantly. The coeÆcient on the within share suggests that about 60%
of the variation in utility is common to hardcovers and paperbacks.
However, the results are unsatisfactory in a number of ways. The coeÆcient on price is
very small, with implied elasticities much smaller than unity. The coeÆcients on the hardcover
dummy and on the number of pages are both negative, suggesting that consumers dislike the
higher quality associated with the hardcover and need to be compensated for acquiring additional pages. These results, along with the implication that rm choices are suboptimal, cast
serious doubts on the validity of the single-type model.
Estimation of the two-type model did not improve the results. Essentially, the demand side
by itself fails to identify the two types; it predicts that all consumers belong to one of the types
with probability 1, and the preferences of that type are the same as those in the single-type
model. For this reason I do not report the results from the two-type model.
The failure of the demand side to identify the two types is not surprising given the structure
of the problem. Precise demand estimates are generally diÆcult to obtain from discrete choice
models that use only product-level data. Even without this problem, identi cation of more than
one types requires substantial variation in the number of available products in each market.
To see why, note that a well known limitation of the simple logit model is that it implicitly
assumes the independence of irrelevant alternatives (IIA) axiom. This IIA assumption leads to
counterintuitive results, such as the \blue bus/red bus paradox" rst pointed out by Debreu
(1960). Suppose that individuals have a choice between driving their own car or taking the bus,
and the probability of each is equal to 1=2. Now suppose two buses can be used, which are
identical except in that one is red and the other is blue. If individuals do not care about color,
one would expect the two buses to compete for the same consumers, while the car-riding crowd
will stay with their choice of driving. The IIA axiom, however, implies that the probabilities
of each of the three choices (car, red bus, blue bus) should be the same. By adding more bus
choices, one can drive the car probability further down towards zero.24
It is this kind of counterintuitive prediction that random coeÆcient models take advantage
of in order to identify consumer heterogeneity. The two-type model of BCS works well for two
reasons: the Nash pricing assumption, and variation in their data. The number of products per
market in their dataset varies tremendously, from just one product in some markets to several
hundreds in others.25 By contrast, the number of products in my dataset is always either
one or two. Consequently, the counterintuitive implications of the IIA axiom do not become
apparent in the market share data, and estimation of the demand side alone fails to identify
the two types. In other words, consumer choices are perfectly consistent with the single-type
model. Firm behavior, on the other hand, is inconsistent with the single type model, as seen
in the previous section. The information contained in rm choices can help pin down otherwise
imprecise demand estimates. Accordingly, in the next section I extend the model to include
the rm's optimization problem and derive implications that can be used to enhance estimation
results.
6.3 Incorporating rm choices

In order to focus on the product selection aspect of the publisher's problem, and to keep
estimation simpler, I treat prices as xed (conditional on product characteristics). With this
24

For a concise and in-depth analysis of the logit model and its implications see Anderson, de Palma, and
Thisse (1992).
25
See BCS (page 18) for a relevant discussion of the identi cation issue in their model.
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simpli cation, the publisher's problem reduces to a simple choice problem among three alternative menus: simultaneous (SIM), sequential (SEQ), and hardcover-only (HON). Equivalently,
the publisher chooses T2 , the time of publication of the paperback, where T2 can take the values
0 (SIM), 1 (SEQ), or 1 (HON). The publisher knows the parameters that enter the consumer
utility function and the value of the unobservable (to the econometrician) j .
Let p1 and p2 be the net price (after unit cost, bookseller discount and author royalty) for the
hardcover and paperback respectively. For every title published the rm chooses T2 2 f0; 1; 1g
to maximize pro ts:
max (T2 jx; ; ):

T2 2f0;1;1g

Pro ts are given by
(T2 jx; ; ) = M [p1 s1(T2 jx; ; ) + I (T2 < 1) (1 T2(1 Æf )) p2 s2(T2 jx; ; )] F C (T2 );
where Æf is the rm's discount factor, and F C (T2) are the xed costs associated with each
choice. Thus the choice of T2 determines pro ts through its e ect on market shares and xed
costs.
The choices of publishing the paperback immediately in some cases while delaying it or not
publishing it at all in others suggests an inherent di erence in the nature of the demand for
particular titles. I model this di erence as arising from two sources: the di erent degrees of
popularity across titles, and the di erent rates of decay of that popularity.
The success of a book is hard to explain using observable physical product characteristics.
Nonetheless, some of the variation in popularity is captured in this model by variables that are
title-speci c but not format-speci c, such as number of pages, weight per page, and variables
that pertain to the author and to the book's content. All remaining variation in popularity is
represented by the  term.
The second source of demand variation across titles is in the di erent rates of decay of that
popularity. Some books have shorter lives than others. For example, books that deal with
current issues may become irrelevant or outdated within a few months of publication. In that
case the publisher would not want to delay a paperback issue. I model this heterogeneity as
variation in the rate by which consumers discount future consumption of the book. So the
discount rate is heterogeneous both across consumers and across titles. In terms of the model
this is implemented as variation in the mean of the distribution of consumers' discount rates.
Some of this variation may be determined by observable characteristics.
The publisher makes his timing decision based on the values of  , h and l for each title.
He calculates expected sales and pro ts under each menu, and picks the most pro table one.
The model must deliver predictions of rm action that match the observed actions as closely
as possible. This involves estimating expected pro ts under each menu. This is fairly straightforward for menus that are actually chosen by the rm, since I observe both prices and market
shares in those cases. I do not, however, observe those variables for menus that were not chosen
by the rm. For example, if the rm chooses SIM I observe prices and market shares when the
two formats are published simultaneously, but I do not know what prices and shares would have
been had publication been sequential. The model needs to have enough structure to enable us
to predict these prices and shares from within the model.
In the remainder of this section I outline the procedure used to calculate pro ts and predict
rm behavior. I start by assuming that from the contraction mapping I get estimates of the mean
quality of every format published, for each type; that is, I know Æj , for j = 1; 2 and  = h; l
(the details of the contraction are discussed in the appendix). I refer to these as the actual
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Æ's, because they correspond to the book formats that were actually published. Accordingly,
I refer to Æ's that correspond to unpublished formats as counterfactual Æ's.26 Also, to keep
computation simpler, I assume that each title gets one draw of  from which the discount
rates of both consumer types are determined, so that the relationship between h and l is

deterministic and linear in form:
)
l = 
h
l
h = 0 + 1  =)  = 0 + 1  :

In order to estimate counterfactual shares I need to create \counterfactual products". I do
this by perturbing actual Æ's by the increment that would result from a change in the relevant
product characteristic. For example, the only di erence between available products under SIM
and SEQ is that the paperback has a value of 0 for the time-of-publication characteristic (T2 = 0)
in the SIM case and a value equal to the length of the publication lag in the SEQ case. Therefore,
if the value of  was known one could add   T2 to the actual Æ2 and thus \transform" the menu
from SEQ to SIM. Note that this perturbation is only needed for paperbacks. Hardcovers are
part of every actual menu, so an estimate of their quality is always available.
For books published only in hardcover there is no actual paperback to create a counterfactual paperback from, so some approximations are required. I create the paperback from the
hardcover by subtracting the di erence in valuations due to the hard cover, the price di erence,
the publication lag, and the di erence between the unobservable product characteristics 1 2.
Of course, since the paperback was never published, the values of the variables for the paperback
are not known. To obtain paperback price estimates I run a regression of paperback price on
observed product characteristics and use those parameters to predict the price of paperbacks
had they been published. For the length of the publication lag, I simply use the median of observed waiting times as an estimate. Finally, I have nothing to estimate 2 from, so I integrate
out over it. The transformation rules for each case are described in Table 5.
Once I calculate counterfactual Æ's I plug them into the market share equation (8) to produce
the counterfactual shares. With these market share estimates in hand, I proceed to compute
pro ts under each menu. I have to approximate actual costs and the actual price received by the
publisher, since I do not observe them. I estimate unit and xed costs for each title by making
use of the cost data presented in an earlier section. I regress actual costs for the subsample
on observed characteristics and use the resulting coeÆcients to estimate costs for the entire
dataset. This produces estimates c^1 and c^2 respectively for the marginal cost of the hardcover
and paperback, and FdC (T2 ) for the xed costs.
Unfortunately, similar data on a subsample are not available for publisher price, so my
estimates of it are less informed. Based on information provided by the publisher, I assume that
the rm receives 50% of the list price, and that the author's royalty payment is 10% and 5% of
that respectively for hardcovers and paperbacks. Thus , predicted prices are p^1 = :90  :5  p1 c^1,
p^2 = :95  :5  p2 c^2 . I also set the rm's discount factor, Æf , to 0.95.
The remaining details are relegated to the appendix. A summary of the entire estimation
procedure is as follows (n superscripts denote iteration number):
1. Carried over from previous iteration: Æn , n, f n(jT ).
2. Contraction to get Æn+1 :
(a) use Æn , n to calculate Æh and Æl as functions of ;
(b) plug Æ 's into (8) to get market shares conditional on ;
26

I believe that my use of counterfactuals is not subject to McAfee's (1983) critique of the reconstruction of
history.

19

3.
4.
5.
6.
7.

(c) use f n(jT ) to integrate out the ;
(d) plug shares into (12) to obtain updated Æ;
(e) repeat cycle until convergence to Æn+1 .
use Æn+1 , f n(jT ) to integrate over  and obtain (n; Æn+1 );
From Æn+1 , create counterfactual Æ's using rules in Table 5. Plug these into (8) to get
counterfactual shares.
Use actual and counterfactual shares to calculate the rm's choice probabilities conditional
on  and !0.
Integrate out to get unconditional probabilities and construct moments; obtain updated
f n+1 (jT ) in the process.
Evaluate GMM criterion and update n+1.

6.4 Results and implications

The results from the model are presented in Table 7. For this set of estimates I used an
exponential distribution on the 's and xed the parameter 1 to be 0, so that h = 0. Despite
the large standard errors for some of the parameters, the results are very much in accordance
with intuition and with the predictions of the model discussed earlier. The model is able to
identify two types of consumers with markedly di erent preferences with respect to time and
price. The preferences of high type consumers are not estimated very precisely, while those of
low types are much better (the estimate of the hardcover dummy being an exception). The
estimate of suggests that about three quarters of the variation in the unobserved product
characteristic is due to factors common to hardcovers and paperbacks. The proportion of high
types in the population is 2.3% (parameter ). The mean of the distribution of discount rates
is also reasonable, even though it is not not precisely estimated.
The implications of these results are very reasonable. These are presented in Table 7. The
model estimates the number of high types to be 2,317, a realistic gure. High types make
a purchase about two thirds of the time, but the kind of purchase depends very much on
the available choices. If hardcover and paperback are published simultaneously only 20.0% of
high types buy the hardcover, compared to 67.4% when they are published sequentially. YUP
estimates that it sells close to one thousand copies of a typical book to libraries and institutions.
This model predicts 465 and 1,562 hardcover copies sold to high types in the SIM and SEQ cases
respectively, certainly a reasonable estimate. Low types exhibit similar purchasing patterns in
their choice between hardcover and paperback, although in absolute terms they make purchases
much less frequently. Note that in either case, about half of all hardcovers are purchased by
low types.
The model predicts rm choice correctly about two thirds of the time: 82.9% of the time
when publication is simultaneous and 65.7% of the time when it is sequential. The conditional means of  con rm that higher l (low types more impatient) cause the rm to choose
simultaneous over sequential publication.
The price elasticities implied by the model for the median title are given in Table 7. These
should be read as the percentage change in demand of the row product for a 1% change in the
price of the column product. The three numbers given in each cell are, from top to bottom,
elasticities for type 1's, for type 2's and total market elasticities. Type 2's clearly have more
elastic demands than type 1's. Perhaps surprisingly, the demand for hardcovers is much more
elastic than the demand for paperbacks. This is because roughly half of all hardcovers are
bought by type 2's, who are very price sensitive, and a change in price will cause them to
switch. The overall pattern of substitution is very reasonable and reassuring. Discrete choice
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models typically underestimate own price elasticities, but here only 8% of paperbacks (2.7% of
all products) have elasticities that are less than unity.
The distribution of consumers implied by these results is shown for a particular title in a
contour plot in Figure 7. Note the two peaks representing high and low types. The straight
lines divide up the space into three regions, which represent the consumers who make di erent
purchases (assuming the outside good has a value equal to the mean of its distribution). Consumers who nd themselves in the bottom left rectangle make no purchase. Consumers in the
region to the right are the ones who buy the hardcover, while those up and to the left buy the
paperback.
In the case of this particular title the publisher achieved the separation of the two types
very well, as the point of congruence of the three regions is very close to the point where the
two masses drift apart. This is not the case for every title. This picture also helps gives a good
understanding of how the publisher can take advantage of di erent preferences of the two types.
Suppose he could nd a way to change a paperback so that it would become less appealing to
high types, but would not a ect the low types' valuation of it. Then the publisher would be
able to shift the mass of high type consumers down further into the hardcover region, without
causing any of the low types to drop out of the market, thus increasing his pro ts.
7

Conclusions and extensions

This paper provides an analysis of the book publishing industry and particularly of the
issue of price discrimination as practiced by book publishing rms. Heterogeneity in consumer
preferences prompts publishers to discriminate between consumers by publishing a book in two
versions, a hardcover and a paperback. More interestingly, these two versions are not always
the same, but they may di er in the time of availability of the paperback: sometimes it is
introduced at the same time as the hardcover, while other times it is published several months
later. In this paper I develop a model that explain this practice as pro t-maximizing product
choice on behalf of the rms. Di erent choices can be explained in these models in terms of the
varying degrees of popularity of di erent books, and, more importantly, in terms of the di erent
rates of decay of this popularity.
In the empirical part I estimate this model. I use a discrete choice framework to describe the
consumer's problem and I show that using a unimodal distribution of consumer preferences in
a standard discrete choice model implies that observed rm behavior is inconsistent with pro t
maximization. Hence I allow the distribution of consumer preferences to be bimodal. That is,
there are two types of consumers; preferences vary across type, but consumers of the same type
have identical preferences up to an idiosyncratic error term.
I estimate the demand side of the model using method of moment techniques. The estimates
I obtain are imprecise because of insuÆcient variation in the demand data. In order to improve
the precision of the estimation procedure I use a product selection assumption that turns out to
be critical in identifying the parameters of the model. This serves as an alternative to the Nash
pricing assumption that is usually imposed in this kind of model. The kind of product selection
assumption employed here may serve as a useful identifying restriction in other models where
the researcher is reluctant to make a pricing assumption.
Estimation of the full model yields results that are intuitive and consistent with empirical
observation. The results suggest that there are indeed two types of consumers with substantially
di erent preferences for books and for price and quality. These two types correspond naturally
to libraries and individuals, and their existence serves to explain observed rm choices. This
nding is also consistent with the diminishing importance of the hardcover in the book industry.
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During the 1980s and 1990s library budgets have shrunk signi cantly throughout the United
States; moreover, the proportion of those budgets that is earmarked for books has also shrunk
as prices of journals (especially scienti c ones) have soared. This has led to a substantial drop
in the demand for hardcovers. The trend towards simultaneous introduction of hardcover and
paperback is thought to be part of the industry's reaction to this development. Moreover, there
is a small but growing trend towards bypassing hardcovers altogether and publishing straight
in paperback; this can also be attributed to declining library budgets. In terms of the model
presented here, this can be interpreted as a change over time in the preferences of high types (or
as a reduction in their numbers). In future work I intend to explore this possibility by allowing
preferences to vary over time.
A further way to extend this line of research is to model consumer heterogeneity more
generally. In the current model within-type heterogeneity derives solely from an idiosyncratic
error term, thus price elasticities and discount rates di er only across types. A more general
speci cation with random coeÆcients on price and time would provide a more complete picture
of the nature of consumer heterogeneity.
An important aspect of the book publisher's problem is the choice of the size of the initial
printing and the possibility of additional printings if demand persists. This choice is important
because of the large degree of demand uncertainty in this industry, in which every year each
rm introduces into the market a large number of mostly unrelated new products. This kind of
problem has potential applications in other durable good markets and industries that face the
same kind of problem, such as the movie production and music industries. Empirical work on
this issue is hindered by the lack of appropriate data, namely data on the size of printings and
on period-by-period sales.

Appendix

The contraction. I now describe the calculation of Æj using the contraction, as de ned in

equation (12). Equation (10) implies that
h
Æj =  x0j

i
h
h Tj + (1 ) x0j

i

(13)
where the vector  includes all parameters in the utility function except  (that is, x ; h ; p )
and xj the corresponding variables. Calculation of market shares requires the shares for each
type, and therefore also the Æj 's. Equation (13) implies that
h

h

Æh (x; T; ; ) = Æ + (1 ) (x0
h

Æl (x; T; ; ) = Æ  (x0

h

h

l

l Tj + j ;

h T ) (x0

h T ) (x0

l

l
i

l T )

i

l T )

Using these Æ (Æ; x; T; ; )'s and the market share equations (8) and (11) I obtain market
shares s(Æ; x; T; ; ). Since the value of  is unknown I need to integrate over it:
s (Æ; x; T; ) =

Z



s(Æ; x; T; j)dF (jT )

(14)

Note that integration is not necessary when publication is SIM or HON, because in those
cases T1 = T2 = 0 and the discount rates drop out of the expression. The obtained predicted
market shares are then plugged into (12) to get the next value of Æj . Note that the distribution
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of  is conditioned on rm choice T2 because the latter is likely to be largely determined by
both the popularity of a book and its rate of decay. This distribution is obtained from within
the model using Bayes' rule:
f (T2 jx; ; ; )f ()
:
f (jT2 ; x; ; ) =
f (T2 jx; ; )
Solving for the 's. The  's used to form the GMM criterion are obtained by using (13) and
integrating out over the 's:
j (Æj ; x; ) =

Z h



Æj



 x0j

h

h Tj




(1 ) x0j

i

l Tj dF (jT )

l

Predicting rm choices. In order to predict rm behavior, I assume that true pro ts are

equal to estimated pro ts plus an additive error term, which has the extreme value distribution
with variance 2 , which is a parameter to be estimated. Then the conditional (on  and, if
SEQ, on 2) probability that the rm chooses a given time of paperback publication is simply


Pr(T2 = t x; ; ; ) = Pr ^ (t x; ; ; ) + ! = max
01
j

j

t

h

i

t0 2f ; ;1g

n

^ (t

0

x; ; ; ) + !t0

o

j

exp ^ (T2 x; ; ; )
h
i
= P
^ (T2 x; ; ; )
exp

2
j

0

T0

j

I assume that 2 and  are observed by the rm, but not by the proverbial econometrician,
so I have to integrate over their distribution. I use Gaussian quadrature because it works very
well with two-dimensional integrals that involve density functions. The general form of the
functions to be integrated is
Z
Pr(T2 jx; ; ) = Pr(T2 jx; ; ; ) dF ()


for SIM titles, while for SEQ and HON titles there is an additional integral because xi2 is also
unobserved:
Z Z
Pr(T2 jx; 1 ; ) =
Pr(T2 jx; 1 ; ; 2; )dF () dF (2j1 ):
2 

Note that I have assumed that  is uncorrelated with the 's. This is consistent with the
interpretation that the rate of decay of a book's popularity is determined by its content, and
not by di erences between the hardcover and paperback.
Firm moments. The moments used for estimation are de ned as follows. Let the two new
variables Y1 and Y2 be given by
(
(
1
if
T
=
0
T2 = 1
2
Y1 = 0 otherwise
Y2 = 10 ifotherwise
Letting Y^1 and Y^2 denote the observed outcomes of the two variables, we form the two
moments as
E [Y^1 Pr(SIM jx; ; )jz2 ] = 0;
E [Y^2 Pr(HON jx; ; )jz2 ] = 0:
The vector z2 includes variables that are orthogonal to the prediction error. For the purpose
of estimation I use only a vector of ones.
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Figure 1: Frequency of rm choices
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Table 1: Data summary
N Price (s.e.) Sales
(s.e.)
All books
Hardcovers
1108 45.96 (17.07) 1,708 (1,863)
Paperbacks
549 19.67 (6.34) 3,980 (5,225)
Hardcovers when:
Pbk by YUP
549 44.69 (17.16) 2,112 (2,165)
Pbk rights sold 21 42.11 (11.55) 3,809 (5,324)
No pbk
538 47.40 (17.05) 1,215
(855)
Simultaneously published titles
Hardcovers
136 46.31 (18.79) 668
(667)
Paperbacks
136 20.11 (6.94) 4,958 (6,053)
Sequentially published titles
Hardcovers
413 44.16 (16.58) 2,587 (2,275)
Paperbacks
413 19.52 (6.13) 3,658 (4,888)
Some simple correlations
Variable
Correlation with introduction lag
Hardcover sales
-0.079 (0.107)
Paperback sales
-0.244 (0.000)
Hcr-to-pbk sales ratio
0.219 (0.000)
Hardcover price
0.104 (0.035)
Paperback price
0.019 (0.703)
Hcr-to-pbk price ratio
0.174 (0.000)
415 observations; p-values in parentheses.
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Figure 2: Hardcover and paperback sales for all titles
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Figure 3: Prices and sales for hardcovers and paperbacks
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Figure 4: Pro t premium of choosing SEQ over SIM for di erent discount rates of each type

Figure 5: Pro t premium of choosing SEQ over SIM for di erent  's and low types' 's
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Figure 6: The distribution of consumers for a successful simultaneously published title
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Table 2: Price regressions
Hardcover Price

Paperback price
All titles
Sequential
20.41 (19.11) -9.523 (20.59)
.031 (.030)
.016 (.032)
.346e-3 (.188e-3) .283e-3 (.205e-3)
-.017 (.585)
.224 (1.434)
.279 (.325)
.340 (.326)
.559 (.436)

Intercept
47.30 (35.20)
Prev. pubs
-.028 (.078)
Prev. pubs2
.42e-3 (.46e-3)
New edition
.348 (1.783)
Authors
2.902* (.830)
Simultaneous
1.222 (1.025)
Hardcover only 2.252* (.625)
Paperback sold -4.472* (1.786)
Pages
3.755 (2.846) 5.154*
2
Pages
-.191 (.170) -.474*
Weight
19.33* (5.94) 2.025
Weight2
-1.959* (.823)
.380
Weight/page
-7.360* (3.551) -3.039
(Weight/page)2
.653* (.290) .871*
Pulp price
14.02 (8.39) -2.533
UP price
-1.316 (1.970) -1.265
Hardcover sales
Publication lag
.257*
Publication lag2
Adj. R2
.680
Observations
842
Time and category dummies also included.
* denotes signi cance at the 5% level.
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(1.739) 6.501* (2.491)
(.118) -.497* (.163)
(4.796) -3.197 (6.924)
(.917) 1.099 (1.257)
(2.527) -.640 (3.785)
(.276) .848* (.389)
(4.127) -.632 (3.935)
(4.221) 3.960 (4.419)
-.193* (.065)
(.105)
.232 (.315)
.0017 (.037)
.772
.803
435
328

Table 3: Sales regressions
Hardcover
Paperback
Total sales
Intercept
-8,160 (7,201) 36,547* (18,133) 17,740 (20,872)
Prev. pubs
111.1* (15.74) 69.09 (65.61) 162.8* (46.55)
Prev. pubs2
-.657* (.091) -.908* (.386) -1.146* (.267)
New edition
-137.7 (365.2) 730.5 (1,288) 943.2 (1,066)
Authors
-67.50 (171.2) 404.1 (721.3) -242.9 (500.0)
Simultaneous -1170* (195.7) -5,183* (1,382) -490.1 (601.9)
Publ. lag
-3,365* (785.5)
Publ. lag2
327.8* (94.33)
Hardcover only
-4,401* (371.1)
Price
-19.75 (19.83) -250.3 (359.4) 67.80 (58.02)
Price2
-.175 (.170) 1.616 (7.410) -.945 (.496)
Pages
403.6* (194.3) -1,662 (1,144) -1,027 (567.0)
Pages2
19.69 (18.80) 308.1* (117.8) 192.6* (55.03)
Weight/page
1,064* (298.9) 834.9 (2,081) 1,522 (872.4)
(Wgt/page)2 -96.36* (35.68) -100.1 (396.3) -189.3 (104.1)
Pulp price
1776 (1720) -16,185 (8,271) 2,214 (5,091)
UP price
392.3 (403.7) -1,354 (3,685) -2,665 (4,534)
Adj. R2
.208
.167
.264
Observations
842
435
842
Time and category dummies also included.
* denotes signi cance at the 5% level.
Price in column 3 is hardcover price.
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Table 4: Single-type estimates { nested logit
OLS
2SLS
Intercept -3.027* (.342) -2.790* (.332) -2.406* (.304) -2.699* (.291)
Prev. pubs .0296* (.0070) .0257* (.0069) .0480* (.0083) .0479* (.0081)
Prev. pubs2 -.18e-3 (.395e-4) -.155e-3* (.39e-4) -.26e-3* (.448e-4) -.26e-3* (.43e-4)
New edition .102 (.139) -.0630 (.132) -.136 (.235) .00430 (.190)
Authors
-.110 (.0771) -.0886 (.0761) -.138 (.0733) -.120 (.0712)
Pages (100s) -.153 (.0919) -.128 (.0905) -.226* (.0893) -.217* (.0866)
Pages2
.024* (.0105) .0214* (.0103) .0230* (.0081) .0234* (.0078)
Weight/page .458* (.168) .503* (.166) .164 (.133) .163 (.129)
(Wgt/page)2 -.0642* (.0240) -.0680* (.0236) -.0177 (.0165) -.0180 (.0161)
Hardcover -.0518 (.144) -.358* (.128) -1.531* (.311) -1.181* (.200)
Price ($100s) -.0048 (.0038) -.00710* (.0038) .0129* (.0063) .0111 (.0061)
Lag (0/1)
.0949 (.108)
-.692* (.280)
Lag (years)
-.142* (.0278)
-.125* (.0488)
Within share .838* (.0490) .743* (.0478) .591* (.218) .605* (.207)
Adj. R2
.407
.424
.181
.228
Observations
870
870
1277
1277
Time and category dummies also included.
* denotes signi cance at the 5% level.

Table 5: Counterfactual product creation
Actual choice Counterfactual
choice
SIM
SEQ
SIM
HON
SEQ
SIM
SEQ
HON
HON
SIM
HON
SEQ

Counterfactual Æ2 0
Æ2

1

 T^2

Æ2 +  T2

1

Æ

1
Æ1

34


h

h

+ p (P^2 P1 ) + 1 2
+ p (P^2 P1 )  T^2 + 1 2

Table 6: Two-type estimates with rm's problem.
  exp( )
Type 1
Type 2
Intercept
0.553 (0.572) -3.880* (0.571)
Hardcover
0.030 (0.563)
-0.422 (0.791)
Price ($100s)
-0.053 (1.538) -7.859* (3.005)
h ( 0 )
2.814 (3.039)
Pages (100s)
0.110 (0.089)
Weight/page
-0.050 (0.081)
Art
0.982* (0.265)
Political Science
0.230 (0.153)
Post-1986
-0.532* (0.103)

0.144 (0.158)
0.760* (0.269)

0.023* (0.0062)
Minimum
408.9
Deg. of freedom
17
Observations
1,636

Table 7: Estimate Implications.
Hardcover Paperback
Type 1 shares, SIM:
0.20081
0.45677
Type 1 shares, SEQ:
0.67438
0.04004
Type 1 shares, HON:
0.47101
Type 2 shares, SIM:
0.00200
0.03713
Type 2 shares, SEQ:
0.01042
0.03746
Type 2 shares, HON:
0.00127
Type 1 sales, SIM:
465
1,058
Type 1 sales, SEQ:
1,562
93
Type 1 sales, HON:
1,091
Type 2 sales, SIM:
195
3,627
Type 2 sales, SEQ:
1,018
3,659
Type 2 sales, HON:
124
Number of type 1's:
2,317
Product choice: % Correct predictions
When actual choice is SIM:
82.9%
When actual choice is SEQ:
65.7%
Distribution of 
Mean
0.144
Mean given SIM
0.279
Mean given SEQ
0.079
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Table 8: Price Elasticities.
Hardcover Paperback
Hardcover

-0.0110
-3.7640
-3.6772

0.0006
0.0029
0.0029

Paperback

0.0176
0.0007
0.0012

-0.0112
-1.4580
-1.4245

Fraction of elasticities greater than -1
Hardcover:
0.000
Paperback:
0.080
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