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Abstract

This paper uses detailed weekly data on sales of hardcover fiction books to evaluate the
impact of New York Times book reviews on sales. In order to weigh the relative propensity of
reviews to inform and to persuade, the analysis utilizes a measure of review opinion obtained
through a systematic reading of each review. The estimates indicate that in the case of book
reviews, any publicity is good publicity: even negative reviews lead to increases in sales.
We interpret this finding as evidence that book reviews serve largely to inform consumers
about books' content and characteristics (including the books' existence). However, positive
reviews have alarger impact on sales than negative reviews, suggesting that reviews also have
a persuasive effect.

1 Introduction

When the quality of a product is unknown prior to consumption, product reviews by experts or
other consumers can play an important role in shaping demand. The prevalence of published prod-
uct reviews (which can be easily found for anything from automobilesto preschools) may be taken
as presumptive evidence that they affect demand, but basic questions about the type of information
they transmit still remain. Do reviews persuade consumers to change their opinions about a prod-
uct, or do they ssmply provide information about the product’s characteristics (including the fact

that it exists)?
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This paper addresses these questions in the specific context of book sales. Using weekly data
from a private market research firm, we analyze the impact of New York Times book reviews
on the sales of 175 hardcover fiction titles published between 2001 and early 2003. The reviews
themselves are systematically classified as positive or negative in order to distinguish the effects of
good and bad publicity. The basic ideaisthat if book reviews are primarily persuasive—i.e., their
effect is to influence consumers evaluations of a book’s quality—then the opinions expressed in
the reviews should matter. By contrast, if the reviews are primarily informative—i.e., their effect
is to inform readers of a book’s existence and/or characteristics—then any review, good or bad,
would tend to increase sales.

Inferring the impact of book reviews by comparing reviewed books to non-reviewed books is
obviously problematic, since the New York Times' decision to review a book may depend on its
potential popularity. In order to avoid endogeneity bias, our analysis focuses solely on reviewed
books, using time series variation in sales (for a given book) to identify the effect of published
reviews. Essentially, we measure the spike in sales in the week immediately following the book
review, and ask whether the spike is larger for positive reviews than for negative reviews.

This paper extends a broad literature examining markets in which consumers are uncertain
about product quality. Eliashberg and Shugan (1997), Basuroy et al (2003), Shaffer and Zettelmeyer
(2002), and Reinstein and Snyder (2000) address product reviews in particular; others have ana-
lyzed the role of word-of-mouth communication,! reputation,? and prices as signals of product
quality.® The questions that motivate this study are also closely related to those that motivate many

studies of advertising. For example, Ackerberg (2001) analyzes supermarket sales of yogurt in

1See Vettas (1997) and Vives (1997).
2See Shapiro (1982), Allen (1984), and Png and Reitman (1995).
3See Nelson (1970), Wolinsky (1983), and Milgrom and Roberts (1986).



combination with data on advertising exposure to quantify the informative vs. persuasive roles of
yogurt advertisements. Ahluwalia et al (2000) explore the impact of negative publicity on con-
sumer attitudes toward products or brands; some of their idea extend to the present discussion of
unfavorable book reviews.

Section 2 presents a basic theoretical framework for understanding how reviews and review
quality can influence sales. In Sections 3 and 4 we describe the data, empirical models, and results.
The main findings are that book reviews have a positive and statistically significant effect on sales,
and that thiseffect issignificantly larger for positivereviewsthan for negativereviews. We estimate
that a positive review leads to a 62.9 percent increase in sales in the week following the review
(relative to what saleswould have been in the absence of any review), versusa 34.4 percent increase
for anegative review. We interpret the difference as evidence that reviews have a persuasive effect
on consumers. However, the positive impact of negative reviews suggests (subject to some caveats)

the purely informative effect is at least aslarge as the persuasive effect.
2 A smpletheoretical framework

The distinction between the informative and persuasive roles of book reviewsisbestillustrated in a
probabilistic model of book demand. Suppose that a consumer will buy abook only if her valuation
of the book (e.g., her interest level) exceeds the price, but that she cannot buy a book unless she
isfirst informed about it. Some consumers (including some whose valuations would exceed the
price) will not buy, either because they have too little information about the book’s content or
because they are completely unaware of the book’s existence. Described this way, expected sales

can be written as N¢, where N isthe number of informed consumers, and ¢ is the probability that



aconsumer isinterested enough to buy the book given that sheisinformed.

The impact of abook review depends on how it changes both N and ¢: after areview, expected
sdesare (N + AN)(q+ Ag), with AN being the “informative” effect of the review and Aq being
the“ persuasive” effect. Consider first theinformative effect. Many consumerswho read the review
may already have been informed about the book, so the changein N comes only from previously
uninformed consumers who happen to read the review. Note that for well-established authors,
many (if not most) potential buyerswill be aware of the author’s new book well before any review
is published. For relatively unknown authors, however, there may be many consumers who were
completely unaware of a book prior to reading its review—i.e., AN may be quite large relative
to NV for obscure authors. This suggests that if book reviews have a significant informative effect,
then the impact of a review on sales should be most dramatic for books by relatively unknown
authors.

The persuasive effect of abook review isreflected in Ag, the change in the probability that an
already-informed consumer will want to buy the book. Note that most of the informed consumers
will be infraamarginal, in the sense that even a sparkling review couldn’t convince them to buy
the book (or, for others, even the most trenchant critique couldn’t convince them not to buy). For
those that are near the margin, however, positive reviews may sway them in favor of purchasing
the book, whereas negative reviews may deter them from purchasing. Therefore, to the extent that
reviews have a persuasive effect on consumers, positive reviews should have a significantly larger
positive impact on sales than negative reviews.

Finally, note that in the absence of any informative effect, negative reviews might be expected

to reduce sales. However, in the presence of both informative and persuasive effects, the net impact



of a negative review on sales is ambiguous. If the net effect is aways positive, one could rightly
say that when it comes to book reviews, “al publicity is good publicity.” An important caveat in
our particular case is that reviewed books may be a selected sample. The mere fact that a book
is reviewed may signal that it is an outstanding book relative to the universe of books available;
negative reviews may simply indicate inferiority relative to the best reviewed books. In that case,

all reviews, positive or negative, would be expected to increase sales.

3 Background and Data

The dataset analyzed here consists of weekly national sales for 175 hardcover fiction titles that
were released from 2001 to 2003 and reviewed by the New York Times.* DMA-level data were
also obtained for a subsample of 33 books published in early 2003. The sales data were provided
by Nielsen BookScan, a market research firm that tracks book sales using scanner data from an
almost-comprehensive panel of retail booksellers.> Additional information about individual titles
(such as publication date, subject, and author information) was obtained from a variety of sources,
including Amazon.com and the volunteer website Overbooked.org.

Unlike movie critics, book reviewers do not use stars or thumbs-up/thumbs-down systems to
summarize their opinions, so we had to do it for them. In order to avoid subjective biases, we
attempted to do this in a systematic way. Typical reviews consist primarily of non-opinionated
prose describing the book’s characters and plot, so we flagged the sentences likely to be opinion-

ated by using a textual search algorithm (looking for keywords such as the author’s name or the

40nly full-length reviews are included in the sample; paragraph-length reviews and articles mentioning multiple
books are omitted.

SBookScan collects data through cooperative arrangements with virtually all the major bookstore chains, most
major discount stores (like Costco), and most of the major online retailers (like Amazon.com). They claim to track at
least 80 percent of total retail sales.



word “writing”), randomized them, and then judged them individually as either positive, negative,
or neutral.® Each potentially opinionated sentence is therefore evaluated on its own merit. The
relative opinion score for each book was then calculated as the ratio of positive sentences to opin-
ionated sentences; for example, a book with P positive sentences, /N negative sentences, and 7
neutral sentences received a score of P/(P + N). In the econometric analysis, reviews are cate-
gorized as positive if this ratio exceeds 67%, negative if it is below 33%, and neutral otherwise.
Summary statistics for the sentence and opinion data are reported in Table 1.

The primary motivation for this approach, which essentially involves removing opinionated
sentences from the larger context of the review, was to avoid confounding subjective opinions
about a book’s content with objective evaluations of the reviewer’s critique. For example, areader
enthused about the history of the American West may believe that a review of a Western novel
is positive, even though the reviewer criticizes the novel as dull or otherwise poorly written. We
expect our measure to differ somewhat from (but still be positively correlated with) scores based
on an individual’s subjective reading of the reviews;’ our intent is to approximate the average
subjective reading in the popul ation (e.g., averaging over readers who do and don’t like Westerns).
A potential drawback to our method is that it doesn’'t give extra weight to extreme expressions
of opinion: e.g., areview with five mildly positive sentences and one sentence saying “this is the
worst novel I've ever had the misfortune to read” will still be characterized as a positive review.

Based on our reading, we are not too concerned about this problem: reviewers who write for the

5The details of the Perl script we used to find the opinionated sentences are available on request. The algorithm
prioritized Type |l rather than Type| error minimizationin order to limit the number of opinionated sentences excluded
from the analysis. 42.3 percent of flagged sentences were opinionated, whereas among a sample of 200 unflagged
sentences only 18 (9 percent) were opinionated.

A separate research assistant read a subset of 30 reviews and scored them on a five-point scale from negative to
positive. The correlation between her scores and our measure was 0.44 (statistically significant at the 2% level).



New York Times are given to relatively nuanced prose, and blunt expressions of extreme opinion

arerare.
4 Empirical Results

Because the decision to review abook may itself depend on the book’s quality, inferring the impact
of reviews by comparing reviewed books to non-reviewed books is problematic. Instead, the anal-
ysis here focuses solely on reviewed books, identifying the impact of reviews from the time series
variation in salesfor a given book. We restrict our attention to the nine-week window surrounding
each book’s review week.® As indicated in Table 1, most books are reviewed shortly after their
release. In some cases, reviews are published within one week of a book’srelease; we were forced
to omit such books from our sample, since we would have no pre-review sales trgjectory to use as
a benchmark for measuring the impact of the review.

Suppose that sales of book i in week t are given by

Sit = Sit—1" 617P{$;,t5} “ €t (1)

<0 that

In ( Sit > = 27,8 + uiy 2

Sit—1

Wetake equation 2 asthe model to be estimated. The dependent variableisthelog of the salesratio:
today’ssalesasafraction of yesterday’ssales. Notethat one advantage of this specificationisthat it

puts all books on the same scale, even though the sales levelsvary dramatically across booksin the

8The window includes the week of the review, plus up to four weeks pre- and post-review.



sample. Another motivation for this specification relates to its predictive power: since measuring
the impact of book reviews requires knowing what sales would have looked like in the absence of
a review, we want a model that does a good job predicting the path of sales. Allowing sales to
depend on lagged sales generates predicted sales paths that are smoother and more accurate than
what would be obtained from a model containing only contemporaneous explanatory variables.
Also, note that since we use time series variation to identify the impact of reviews, in order for
endogeneity biasto be a problem it would have to be the case that reviews are systematically timed
to correspond with large unobserved demand shocks—which is arelatively implausible scenario.
Our vector of covariates, x;,, contains variables related to book reviews (e.g., an indicator for
whether a review of book 7 appeared in week t) as well as week dummies (one for each of the
110 weeks represented in the sample, to control for time trends and seasonal variation in book
demand), weeks since the book was released, and indicators for whether the book was announced
as atelevision book club pick. The errors, u;,, are assumed to be independent across books but
potentially heteroskedastic across books and potentially dependent over time for a given book.®
Table 2 reports the estimated coefficients for five specifications based on equation 2. The first
column shows the simplest specification, in which z;; contains an indicator for whether book i
was reviewed in week ¢.1° The coefficient is positive and precisely estimated; the point estimate
suggeststhat salesare 45.5 percent higher after areview appears than they would have been without
thereview. Column two of the table looks at the timing of the sales spike more carefully: according

to the estimates, salesincrease slightly in the week |eading up to the published review, substantially

%In the reported results, we simply present standard errors that are robust to the potential heteroskedasticity and
within-group dependence. Testing directly for serial correlation in the errorsis not atrivia exercise in this context;
however, when the models are estimated assuming that « follows an AR(1) process, the results are largely unaffected.

Ogpecificaly, sales in the week where the review indicator equals one represent sales for the Monday-Sunday
following the Sunday publication of the review.



more in the week immediately following the review’s publication, and then much of the increase
in sales disappears after that. The statistically significant increase in sales prior to the appearance
of areview could raise doubts about our interpretation of the measured effects as causal. However,
thisresult most likely reflects a quirk in the distribution of the New York Times. the Sunday Book
Review isdelivered afew days early to mail subscribers.

The third column of the table investigates the differential impact of positive vs. negative re-
views. Based on our (continuous) measure of reviews' opinions, we categorize reviews as positive
(61), neutral (27), or negative (87), and estimate a separate coefficient for each group. The esti-
mates indicate that positive reviews do have a stronger effect on demand, but that even negative
reviews cause sales to increase: a positive review generates a 62.9 percent increase in demand,
whereas a negative review leads to a 34.4 percent increase. A standard F'-test rejects the hypoth-
esis that the positive and negative review coefficients are equal (F} 174 = 5.32, p = .022). The
differential impact of positive vs. negative reviews implies that reviews are at least partly persua-
sive: more consumers are convinced to purchase a positively reviewed book than a negatively
reviewed one.

One potentia alternative explanation for the difference between the coefficients for positive
and negative reviews is that positive reviews may be published more conspicuously in the paper.
For example, editors may be more inclined to use positive reviews as features, placing them at the
front of the Sunday Book Review, so that positive reviews are more likely to be read (and therefore
more likely to influence sales) than negative reviews. Also, positive reviews may be given more
space, so that they are longer and contain more information. Although we have no dataindicating

whether the placement of reviews differs systematically depending on the opinions expressed, the



available data reveal no relationship between opinion and review length: the correlation between
the number of sentencesin areview and the fraction of opinionated sentences that were positiveis
in fact dlightly negative.

While the differential impact of positive vs. negative reviews suggests the presence of a per-
suasive effect, the measured impact of negative reviews reveals a substantial informative role as
well. Even when areviewer clearly pans a book, the publication of the review leads to an increase
in the book’s sales. As mentioned in section 2, to the extent that reviews are primarily informative,
they should have alarger impact on sales of books by relatively unknown authors. Column 4 of the
table reports results from a specification that tests this proposition. The impact of a book review
is estimated separately for three categories of authors: those that have published fewer than four
books prior to the book in question, those that have published between four and nine, and those that
have published ten or more. As expected, the coefficient is largest for the relatively new authors.
Taken at face value, these results are consistent with the idea that an important role of reviewsis
simply to inform consumers (either of a book’s existence or of its characteristics).!! However, the
relative imprecision of the estimates prevents us from drawing any strong conclusions.*?

Although the New York Timesisread widely throughout the nation, itsreadership isstill some-
what concentrated in New York City. For a small subsample of 33 books, we were able to obtain
DMA -specific sales data to test whether the impact of New York Times book reviewsislargest in

New York City.®® The last column of Table 2 reports the estimated effect of book reviewsin New

UThese results are al so consistent with the arguments of Chandy et al (2001) that expert sources are moreinfluential
in new markets because customers' greater uncertainty about product quality in new markets motivates them to find
(and carefully process) information.

12An F-test of the hypothesisthat the three coefficients are equal failsto reject at the 5 percent level (Fz 174 = 2.71,
p = .0693). Somewhat surprisingly, specifications in which the effect is separate for debut authors (O previously
published titles) show no difference between debut authors and authors with 1 or 2 previoustitles.

13Nielsen defines DMA's (designated market areas) for purposes of studying geographic variation in sales. The
DMA's generally encompass entire metropolitan areas: e.g., the New York, NY DMA includes Brooklyn and Queens
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York City vs. al other DMA's combined. As expected, the effect is much larger in New York,

lending some additional credibility to our interpretation of these estimates as causal effects.*

5 Discussion

How much is areview in the New York Times worth? The point estimates reported in Table 2
allow us to make some back-of-the-envel ope calculations, although we obviously regard them as
somewhat speculative. Since the empirical models measure the percentage increase in unit sales
following a review, the expected increase in revenues depends on both the price and the level of
sales prior to the review. In Table 3 we provide estimates of revenue increases for three potential
books (at approximately the 25th, 50th, and 75th percentiles of sales levels), assuming a price
equal to the sample median of $24.95. While the numbers aren’t large for small-scale books (on
the order of $1,000 of extrarevenue for the week after the review’s publication), for popular books
by established authors the difference between a positive and negative review (or no review at all)
can be quite substantial.

The fact that even negative reviews lead to increased sales suggests that indeed all publicity is
good publicity. We attribute this finding to an informative effect, whereby reviews serve to inform
consumers of a book’s existence and content, but we note that the significance of this effect in
our data may be peculiar to the market for books. Thousands of new books are published each
year inthe U.S., so consumers can't possibly be fully informed about the complete set of available

books.*® Consequently, book reviews are very likely to contain information that is new to most

and Manhattan, etc.

41n unreported specifications we allowed the effect to differ for each of the ten largest DMA's. Although the rank
ordering of the coefficients makes sense (the effect in New York was largest, followed by Philadel phia; effectsfor San
Francisco and Detroit were substantially smaller), their magnitudes were difficult to explain in some cases (e.g., the
effectsin Philadelphiaand New York were statistically indistinguishable).

15The Bowker Annual (2001) reports that roughly 110,000 new titles were published in 2000, over 4,200 of which
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readers. By contrast, in the motion picture industry only a few hundred movies are released each
year. Given the smaller number of products (and the amount of pre-release advertising typically
associated with the products), consumers are much more likely to be aware of the basic content
of amovie than of a book, so one might expect the relative importance of persuasive effects to be
greater for movie reviews. In fact, in their study of movie reviews Reinstein and Snyder (2000)
find relatively large “influence” effects (positive reviews have a significantly larger impact on sales
than negative or mixed reviews), but find no evidence that sales increase after negative reviews,
and Basuroy et al report that negative reviews significantly decrease box office revenues.
Although our finding of a substantial informative effect may not generalize to markets with
higher levels of product awareness, the evidence of a persuasive effect has implicationsthat extend
beyond the market for books. Many economists have been reluctant to accept the notion that
consumer preferences can be changed or influenced by advertising, instead postulating a number
of alternative rationales for observed levels of advertising expenditures. Our results offer direct
empirical evidence suggesting consumers opinions about a product are malleable, which offers
some validation of the most obvious motivefor advertising. More broadly, the evident influence of
product reviewsindicatesthat |earning about product quality isan economically important problem
for consumers, and that the efficiency with which a market operates may depend on how easily

product information can be transmitted.

were hardcover fiction.
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Table 1. Summary statisticsfor reviews (n=175)

Percentiles
Mean Std. Dev. .10 .50 .90

Books:

List price $2463  $3.12  $23.00 $24.95 $25.95

Average weekly sales 26855 108319 489 3683 3570.2

Week reviewed (wrt release) 7.7 8.2 3.0 5.0 12.0
Reviews:

Number of sentences 45.5 22.6 12.0 48.0 74.0

Number opinionated 6.8 4.4 2.0 6.0 13.0

Percent opinionated 16.0% 8.9% 71% 14.6% 25.0%

Percent positive 55.3% 30.3% 11.1% 52.6% 100.0%
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Table 2: Regression estimates: the impact of reviews on sales

I 1 [l v Vv
Weeks since release .004 .004 .003 .004 -.014
(.003) (.003) (.003) (.003) (.011)
Review 375 - - — -
(.042)
Review (t-2) - .064 - - -
(.052)
Review (t-1) - 129 - - -
(.057)
Review (t=0) - .369 - - -
(.048)
Review (t+1) - -.145 - - -
(.039)
Review (t+2) - -.045 - - -
(.044)
Positive Review - - 488 - -
(.072)
Neutral Review — - .383 — -
(.090)
Negative Review - - .296 - -
(.052)
Review x (<3 previoustitles) — - - 449 -
(.059)
Review x (4-9 previousttitles) — - - .264 -
(.089)
Review x (>10 previoustitles) — - - 295 -
(.069)
Reviewx (New York City) - - - - 812
(.143)
Reviewx (all other markets) - — - - 439
(.092)
Number of books 175 175 175 175 33
Number of observations 1,268 1,268 1,268 1,268 3,936
R? 244 267 .249 249 .083

Robust standard errors in parentheses. Each specification also includes afull set of week
fixed effects, and indicators for whether the book was announced as atelevision book club
pick. (A full table of resultsis available from the authors upon request.) The review
dummies equal one in the week immediately following the publication of the book review
in the Sunday New York Times.
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Table 3: Dollar values of book reviews®

Weekly sales  Increasein Increasein
prior to revenues revenues
review® (good review) (bad review)

200 $1,982 $1,119
500 $4,954 $2,798
2,000 $19,816 $11,191

¢ Based on the estimated coefficients in column 3 of Table 2,
assuming the book’sretail price equals the sample median
($24.95).

b The three sales levels correspond roughly to the 25th, 50th,
and 75th percentiles of weekly salesin the sample.
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