
 
 
 
 
 
 
 

 
 
The American Accounting Association is the largest community of accountants in academia. Founded in 
1916, we have a rich and reputable history built on leading-edge research and publications. The diversity 
of our membership creates a fertile environment for collaboration and innovation. Collectively, we shape 
the future of accounting through teaching, research and a powerful network, ensuring our position as 
thought leaders in accounting. 

 
 

The Accounting Review 
Vol. 86, No. 1 
January 2011 
pp. 101–130 

 
 
 

Should Investors Follow the Prophets or the 
Bears? Evidence on the Use of Public Information 

by Analysts and Short Sellers 
 
 

American Accounting Association | Publications 
 
 
 

The American Accounting Association is the copyright holder of this article and retains the worldwide rights to 
publish, reproduce, distribute, publicly display and/or license the Material in this article for any future editions and 
versions of this Work, derivative works based on this article (including translations and adaptations), related 
ancillaries and supplements, and in promotional materials in all print, digital and wireless and/or electronic formats.   
 
Further distribution of this article is strictly prohibited. Written application must be made to the American Accounting 
Association, 5717 Bessie Drive, Sarasota, Fl 34233-2399, for permission to reproduce any of the contents of this 
article, other than for use in courses of instruction.  For additional information about the AAA, please visit 
http://aaahq.org  where you can also browse the abstracts of AAA journal articles.  

http://aaahq.org/
http://aaahq.org/pubs.cfm
http://aaahq.org/


A
r

T
r
p
M
F

E

THE ACCOUNTING REVIEW American Accounting Association
Vol. 86, No. 1 DOI: 10.2308/accr.00000006
2011
pp. 101–130

The Ameri
For additio
Should Investors Follow the Prophets or the
Bears? Evidence on the Use of Public

Information by Analysts and Short Sellers

Michael S. Drake
The Ohio State University

Lynn Rees
Edward P. Swanson

Texas A&M University

ABSTRACT: We investigate whether short sellers and analysts differ in their use of
information that is predictive of future returns. We find that short interest is significantly
associated in the expected direction with all 11 variables examined. In contrast, ana-
lysts tend to positively recommend stocks with high growth, high accruals, and low
book-to-market ratios, despite these variables having a negative association with future
returns. We then investigate the profitability of using short interest in trading. We find
abnormal returns �1.11 percent per month� from a zero-investment strategy that �1�
shorts firms with highly favorable analyst recommendations �buy signal� but high short
interest �sell signal�, and �2� buys firms with highly unfavorable analyst recommenda-
tions �sell signal� but low short interest �buy signal�. Short interest, therefore, appears to
capture predictive information that can be used by investors in trading against analysts’
recommendations to increase returns.

Keywords: short interest; analyst recommendations; fundamental analysis; arbitrage.

Data Availability: Data are available from the sources identified in the study.

I. INTRODUCTION
cademic research provides extensive evidence that fundamental analysis can be used to
earn abnormal returns �e.g., Frankel and Lee 1998; Piotroski 2000; Swanson et al. 2003�.
This evidence suggests there is a delay in the price discovery process, which has spawned

esearch into the roles that financial analysts play in this delay �Bradshaw et al. 2001; Jegadeesh
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t al. 2004, hereafter JKKL; Bradshaw 2004; Barniv et al. 2009�. Analysts’ recommendations are
he end-product from an extensive analysis of information, and they affect market prices by stating

specific course of action that an investor should take �Asquith et al. 2005a; Malmendier and
hanthikumar 2007�. JKKL 2004 provide evidence, however, that analysts’ recommendations are
ositively associated with some accounting, valuation, and growth characteristics that have a
egative association with future returns �e.g., low book-to-market, high sales growth, and high
ccruals�. Analysts’ incentives to obtain investment banking business and to generate trading
ommissions are potential explanations for why they tend to over-recommend these stocks �Lin
nd McNichols 1998; Barber et al. 2007� and, indirectly, why analysts might contribute to a delay
n price discovery.

Our study investigates how short sellers use publicly available information. Short sellers are
egarded as particularly sophisticated investors under financial economic theory.1 Similar to ana-
ysts, short sellers invest considerable time and resources in analyzing companies, but they face
otentially different incentives. Because short sellers place their own capital at risk, they have
trong incentives to fully use predictive information. Research on short sellers’ use of fundamental
nformation is limited, but Dechow et al. �2001� find that short sellers use fundamentals-to-
aluation ratios to identify stocks that are expected to realize negative future returns. We extend
echow et al. �2001� by investigating how short sellers utilize 11 items of fundamental informa-

ion identified by JKKL that are predictive of future returns. We also conduct the JKKL analysis
f analyst recommendations for our sample to allow a direct comparison of information use by
nalysts and short sellers. Our investigation provides further evidence on the role of short sellers
n capital markets and their ability to interpret publicly available information. While financial
nalysts are acknowledged for their information intermediary role, we investigate the possibility
hat short sellers can also serve as an information intermediary and thereby facilitate the price
iscovery process.

Following the JKKL analysis of analysts’ information use, we rank firms into quintile port-
olios based on the consensus analyst recommendation. In a corresponding manner, we rank firms
nto quintile portfolios by the level of short interest to reflect short seller beliefs about future
eturns. We then employ ordered logistic regression to examine how analysts and short sellers use
he company-specific predictive information. We categorize the information into four general
ypes: accounting, valuation, growth, and momentum. We find that short interest is strongly asso-
iated with all 11 information items in the direction consistent with their empirical relation to
uture returns. This result indicates that short sellers are highly informed about how company-
pecific information is likely to affect future returns. In contrast, we confirm results in JKKL that
nalysts tend to positively recommend stocks with high growth, high accruals, and low book-to-
arket ratios, despite these variables having a negative association with future returns. When we

xamine recommendation revisions, we find similar evidence.
Our finding that short sellers interpret information properly as it relates to future returns

upports an information intermediary role for short sellers. Consistent with this role, the SEC
1999, 3� observes that short sellers can “add to stock pricing efficiency because their transactions
nform the market of their evaluation of future stock price performance” �emphasis added�.
ownall and Simko �2005� provide evidence that short sellers can serve as information interme-
iaries when analyst following for a firm is low. In this situation, there are limited alternative

Diamond and Verrecchia �1987� argue that only informed traders with strong beliefs that stock prices will fall in the
near-term will choose to sell stock short. Their reasoning is based on the notion that the high costs of short selling drives
out uninformed traders, so that open short positions reflect trades by more informed investors. Boehmer et al. �2008,
491� comment that short sellers “occupy an exalted place in the pantheon of investors as rational, informed market
participants who act to keep prices in line.”
he Accounting Review January 2011
merican Accounting Association
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ources of guidance. Our tests of information use suggest that short sellers can fill a complemen-
ary information intermediary role even when coverage by analysts is extensive.2

To provide further evidence on short sellers’ effectiveness as information intermediaries, we
est whether short interest provides value-relevant information about future returns beyond that
rovided by analyst recommendations and the 11 predictive variables. Short positions could pro-
ide incremental information because short sellers have sources of information not considered in
ur models or because they adjust the weights they place on items of information as market
onditions change. In a regression model explaining future six-month returns adjusted for
haracteristic-based portfolio returns �Daniel et al. 1997�, we find that the coefficient on short
nterest is negative �as predicted� and statistically significant after controlling for the information
n analyst recommendations and the 11 predictive variables. These results indicate that short
nterest provides incremental information about future abnormal returns that is orthogonal to the
nformation provided by analysts and the 11 predictive variables. In addition, the significant
egative coefficient on the consensus analyst recommendation indicates that more favorable rec-
mmendations result in lower future returns after controlling for open short interest and the 11
redictive variables. If we consider recommendation revisions, then its coefficient is insignificant
nd the coefficient on short interest remains negative and significant.

Our analyses and the evidence from JKKL indicate that analysts sometimes provide favorable
unfavorable� recommendations for stocks with characteristics that are associated with negative
positive� future equity returns. Since analyst recommendations influence trading decisions and
tock prices �Asquith et al. 2005a; Malmendier and Shanthikumar 2007�, their recommendations
an provide support for stock prices that have temporarily deviated from their fundamental values.
e investigate if short interest can be used to identify such stocks. That is, we examine if investors

an use short interest together with analyst recommendations to construct a portfolio that is likely
o earn abnormal future returns. To our knowledge, ours is the first study to link these two
nvestment signals—both from highly regarded capital market participants—to forecast future
ong-run returns.

We use a large sample of monthly observations over the period 1994 to 2006 to test alterna-
ive trading strategies. We first construct quintile portfolios based on the consensus analyst rec-
mmendation and then examine abnormal returns from a trading strategy that invests long �short�
n firms comprising the best �worst� recommendation quintile. We find that the hedge return is

odestly negative at �26 basis points per month for our test period. This result is perhaps
urprising given the high esteem placed on financial analysts within the financial community, but
t is consistent with our results on information use and the growing literature that questions the
nvestment value of analyst recommendations �Demirakos et al. 2004; Bradshaw 2004; Barniv et
l. 2009�. We employ the same sorting procedure to form investment portfolios based on levels of
hort interest, and we obtain a statistically significant hedge return of 56 basis points per month
rom selling short firms in the highest short interest quintile and buying firms in the lowest
uintile. Interestingly, the monthly returns from buying stocks with low short interest �29 basis
oints� are similar to the returns from selling short stocks with high short interest �27 basis points�.

Note that analysts also provide earnings forecasts, price targets, and narrative discussion that can be informative to
investors—possibly more informative than their recommendations.
he Accounting Review January 2011
American Accounting Association
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oncurrent research by Boehmer et al. �2010� also finds that significant abnormal returns can be
arned by buying stocks with low short interest.3

We next examine whether abnormal returns can be improved by using information from both
nalysts and short sellers. Here, we intersect the analyst recommendation and short interest quin-
iles to produce 25 portfolios �5 � 5� formed using information from both signals. We find that

onthly abnormal returns are insignificant for portfolios containing stocks about which analysts
nd short sellers strongly concur �e.g., least favorable recommendation and high short interest, or
ost favorable recommendation and low short interest�. In contrast, returns are highly significant

or portfolios of stocks in which they strongly conflict, if we trade consistent with the short sellers.
pecifically, we find that an investor would obtain an average monthly abnormal return of 111
asis points from a zero-investment strategy that �1� invests long in firms with the worst recom-
endations �sell signal� but the lowest short interest levels �buy signal�, and �2� invests short in
rms with the best recommendations �buy signal� but the highest short interest levels �sell signal�.
he monthly abnormal return from this strategy is statistically significant in each sub-period,

anging from 71 basis points in 2004–2006 to 130 basis points in 1999–2003. Our dual-signal
pproach, therefore, provides the most investment value during the volatile 1999–2003 sub-period.
y comparison, following analyst recommendations would cause investors to experience sizable

osses over this sub-period, and the returns to trading on short interest in isolation would be
tatistically insignificant.

Our study contributes to our understanding of short sellers by �1� documenting their efficient
se of a number of predictive variables discussed in the academic literature, �2� showing that open
hort positions are incrementally useful in predicting future returns after controlling for those
redictive variables, and �3� showing that the returns to mimicking the trading of short sellers are
uch larger when conditioned on conflicting analyst recommendations. Collectively, these find-

ngs provide a more complete picture of how short sellers influence equity price formation and
hould be of interest to academics, investors, and regulators. This topic has assumed considerable
mportance due to the alleged role of short selling in the dramatic decline in stock prices that
egan with the 2008 credit crisis �Boehmer et al. 2009�. Academics are also likely to be interested
n the implications of our empirical results for Miller’s �1977� theory that binding short sale
onstraints cause pessimists to be under-represented in price formation, leading to overvaluation
hen a strong divergence of opinion exists about a stock. Our evidence shows that short sellers are
nder-represented in price formation whenever they disagree with analysts, regardless of whether
hey are the optimists or the pessimists.

Section II describes the selection of our sample. In Section III, we investigate the relation of
hort interest and analyst recommendations with information that has been shown by prior re-
earch to predict future returns. Section IV presents returns from trading strategies that use analyst
ecommendations, short interest, or both of these signals together. This section also reports the
esults of several robustness tests. We discuss our results and conclude in Section V.

II. SAMPLE SELECTION AND DESCRIPTIVE STATISTICS
To perform our analysis, we require time-series data on analyst recommendations, open short

ositions, the 11 predictor variables, and stock returns. We obtain analyst recommendations from

This finding complements earlier studies that find that stocks with high short interest have significant negative abnormal
returns �e.g., Asquith and Meulbroek 1995; Asquith et al. 2005b; Desai et al. 2002�. Notably, abnormal returns from
trading on high short interest are not necessarily indicative of market inefficiency due to limits to arbitrage. In contrast,
the finding that stocks with low short interest have significant positive returns is clearly inconsistent with market
efficiency since buy-and-hold strategies are not subject to similar constraints �see Boehmer et al. �2010� for further
discussion�.
he Accounting Review January 2011
merican Accounting Association
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he Thompson Financial I/B/E/S Recommendations database. Beginning in late 1993, I/B/E/S
rovides analyst recommendations for a wide cross-section of firms. I/B/E/S codes recommenda-
ions into five ordered categories: strong buy � 1; buy � 2; hold � 3; sell � 4; and strong sell �
. For analyses using recommendations, we reverse this coding �i.e., strong buy � 5; strong sell �
� to allow for a more intuitive interpretation of our results. Each month, we calculate the con-
ensus recommendation level �Rec� as the mean of all outstanding recommendations issued a
aximum of 12 months prior to month-end.4 We use only the most recent individual analyst

ecommendation in the calculation. We also require that the individual analyst recommendations
e issued on or before the I/B/E/S consensus recommendation date.5

In the first set of analyses, we conduct separate tests of analysts’ and short sellers’ use of
nformation that is predictive of future returns. We perform these tests using analyst recommen-
ations and short interest as of the last month in each calendar quarter, consistent with JKKL.6 We
nclude recommendation revisions in these analyses, given that prior research finds that recom-

endation revisions might be better indicators of future stock price performance than recommen-
ation levels �Womack 1996; JKKL; Barber et al. 2010�. We calculate recommendation revisions
s the change in recommendation levels from calendar quarter t−1 to quarter t �i.e., consecutive
uarters�. An increase �decrease� in the consensus recommendation indicates an upgrade �down-
rade� in the stock relative to the previous calendar quarter t−1.7

We obtain short interest data to correspond with our analyst recommendations sample period.
he Compustat Monthly Securities Database contains monthly short interest for all firms listed on
.S. exchanges beginning in 2003. For earlier years, we purchased monthly short interest data
irectly from the NYSE, AMEX, and NASDAQ exchanges, and from an online independent
endor.8 The stock exchanges report open short positions using the 15th of each calendar month as
he settlement date �or the last business day before the 15th�. We scale short interest by the number
f shares outstanding as reported by CRSP and label the resulting ratio as SIratio, which is
tandard in the literature �e.g., Dechow et al. 2001; Asquith et al. 2005b; Pownall and Simko
005�.9

This requirement helps alleviate concerns that our results are being unduly influenced by stale recommendations, and it
is similar to the measure used by JKKL. Thompson Financial claims that recommendations not updated for 180 days are
excluded from the I/B/E/S consensus recommendation �see Thompson Financial 2009,11�; however, we are uncertain as
to how long this policy has been in place. Given our long sample period, we follow procedures implemented in prior
research.
More specifically, I/B/E/S calculates the consensus recommendation on the Thursday before the third Friday of every
month �ranging from the 14th to the 20th day of the month�. The requirement of excluding recommendations that are
issued after this date results in an average delay of 13.7 days between the time when the consensus recommendation is
calculated and the beginning of the returns accumulation period. This methodology serves two purposes. First, short
interest data are made publicly available mid-month and therefore, both signals—recommendations and short interest—
are obtained at approximately the same time during the month. Second, the delay ensures that investors are given ample
time to process and impound in price whatever new information is contained in both signals. Thus, we purposely
exclude from our tests any drift in stock prices that occurs due to the public disclosure of the signal. In this manner, our
methodology differs markedly from the daily rebalancing requirements employed in papers such as Barber et al. �2001�
and Barber et al. �2010�.
Performing these analyses using quarterly data is intuitive given that the majority of the predictor variables �seven of the
11� change on a quarterly basis as financial information is disclosed. We find that all inferences are the same when we
perform the analyses using monthly data.
Ljungqvist et al. �2009� provide evidence that the I/B/E/S recommendations database contains systematic errors in the
pre-2007 files that is likely to overstate the investment value of analysts’ recommendations. Our study is among the first
to re-examine the investment value of analysts’ recommendations using the cleaned 2007 database.
Data from the online vendor, shortsqueeze.com, provide less than 1 percent of the total observations. The data cover a
period in which we were unable to obtain short interest directly from the NASDAQ. We compared shortsqueeze.com
data to that from a six-month period for which we already had short interest data from NASDAQ. The only differences
were due to shortsqueeze.com rounding their data to the nearest hundredth place.
In the “Robustness Tests” section, we examine the sensitivity of our results to deflating by lagged trading volume.
he Accounting Review January 2011
American Accounting Association
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Similar to JKKL, we select a set of 11 predictor variables for our analysis and winsorize each
f the predictor variables at the 2.5 and 97.5 percentiles to control for outliers. We group the
redictor variables into one of four classifications based on the nature of the variable �see the
ppendix for details on the calculation of each variable�. The first group, labeled Accounting,

onsists of earnings surprise �SUE�, total accruals �TACCR�, and capital expenditures (CAPEX�.
he Valuation group consists of the market-value-of-equity �MVE�, earnings-to-price ratio �EP�,
ook-to-market ratio �BTM�, and the average daily stock turnover �TURN�. The Growth group
onsists of realized sales growth �SG� and forecasted long-term growth �LTG�. The fourth group,
omentum, consists of earnings forecast revision �FREV� and price momentum �MOM�. These

ariables have been shown in prior research to be associated with future returns �see the Appendix
or specific citations�. Thus, we expect that sophisticated capital market participants, such as
nalysts and short sellers, would use information embedded in these variables when establishing
heir positions.

Finally, we obtain monthly returns data from CRSP to compute future six-month buy-and-
old abnormal returns �ARET6� using characteristic portfolio-matching.10 Specifically, we define
bnormal returns as the raw buy-and-hold return adjusted for the portfolio return from 125 bench-
ark portfolios formed based on size, book-to-market, and momentum �5 � 5 � 5�, as described

n Daniel et al. �1997�. We use a holding period of six months for consistency with JKKL, but test
he sensitivity of our results to alternative holding periods as a supplemental analysis.

Our final sample, resulting from the intersection of Compustat, CRSP, I/B/E/S, and our short
nterest database, consists of 80,674 firm-quarter observations over the 52 calendar quarters from
994 to 2006. For our main analyses, we rank firms into quintile portfolios based on analyst
ecommendations �both levels and changes� and short interest in each calendar quarter t. Thus, we
ebalance the portfolios quarterly. For recommendation changes, we ensure that firms without a
ecommendation revision are included in the middle quintile.

Table 1, Panel A presents descriptive statistics for the variables used in our analyses. The
ean �median� value for Rec of 3.76 �3.79� indicates that the average analyst recommendation is

nly moderately less than a “buy” �which would be coded 4�. A narrow interquartile range of 0.34
�0.20 to 0.14� for the consensus recommendation change, ChgRec, shows that analyst recom-
endations are generally sticky. Nevertheless, the minimum and maximum values for ChgRec

ndicate that analysts occasionally downgrade a stock all the way from strong buy to strong sell,
nd vice versa. The mean short interest ratio, SIratio, is 3.2 percent, which is considerably larger
han the median of 1.8 �due to some large values, as indicated by the maximum of 23.5 percent�.
he mean six-month abnormal return �Aret6� is 1.0 percent, but the median is only �1.9 percent.

With respect to the 11 predictor variables, we find that earnings surprise �SUE� has a mean of
ero but a slightly positive median of 0.002, consistent with most firms reporting earnings that
eet or beat the current analyst forecast. Total accruals �TACCR� are negative, on average, due to

educting depreciation. Capital expenditures �CAPEX� average approximately 6.3 percent of as-
ets. We find that firm size �MVE� is highly skewed, with a mean of $3,578 compared to a median
f $775 �in millions�. The average earnings-to-price ratio �EP� is only 2.0 percent due to some
egative values �median 4.3 percent�. The book-to-market ratio �BTM� has a mean of 0.50 �median
.42�, consistent with prior research. Approximately 0.58 percent of a firm’s shares turn over on
ny given day �TURN�. Realized sales growth �SG� averages 17 percent, and analysts’ long-term
arnings growth forecasts �LTG� average 17.55 percent. Analysts’ forecast revisions �FREV� have

0 If a firm delists during the return accumulation period, we compound the delisting return with the buy-and-hold return
and assume the liquidating proceeds are reinvested in a portfolio that earns a normal return for the remainder of the
period.
he Accounting Review January 2011
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P
V Q3 Max

R 4.17 5.00
C 0.14 4.00
S 4.2% 23.5%
A 0.144 12.525
S 0.006 0.312
T 0.005 0.092
C 0.082 0.341
M 2,512 65,417
E 0.065 0.214
B 0.648 2.647
T 0.819 1.000
S 1.25 2.35
L 21.07 55.00
F 0.010 0.219
M 0.228 27.827

P
Y Returns for S&P 500

1 1.3%
1 37.6%
1 23.0%
1 33.4%
1 28.6%
1 21.0%
2 �9.1%
2 �11.9%
2 �22.1%
2 28.7%
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TABLE 1

Descriptive Statistics

anel A: Summary Statistics for Dependent and Explanatory Variables
ariable Mean Std. Dev. Min Q1 Median

ec 3.76 0.62 1.00 3.33 3.79
hgRec �0.03 0.42 �4.00 �0.20 0.00
Iratio 3.2% 3.8% 0.0% 0.6% 1.8%
ret6 0.010 0.371 �1.000 �0.177 �0.019
UE 0.000 0.029 �0.237 �0.004 0.002
ACCR �0.012 0.035 �0.151 �0.028 �0.011
APEX 0.063 0.061 0.000 0.022 0.045
VE 3,578 8,421 26 255 775
P 0.020 0.118 �1.553 0.016 0.043
TM 0.500 0.343 0.045 0.262 0.424
URN 0.582 0.273 0.000 0.364 0.614
G 1.17 0.26 0.47 1.02 1.11
TG 17.55 8.02 4.25 12.00 15.44
REV 0.000 0.029 �0.163 �0.005 0.002
OM 0.084 0.421 �0.995 �0.125 0.047

anel B: Analyst Recommendations and Short Interest Values by Calendar Year
ear n Mean Rec Mean SIratio

994 4,319 3.74 1.6%
995 4,586 3.76 1.7%
996 5,046 3.83 1.8%
997 5,554 3.89 2.2%
998 6,021 3.90 2.3%
999 6,514 3.93 1.9%
000 6,099 4.00 2.0%
001 5,772 3.87 2.9%
002 6,559 3.73 3.6%
003 7,403 3.52 4.0%

can Accounting Association is the copyright holder of this article and further distribution of this article is strictly prohibited. 
nal information about the AAA, please visit our website at http://aaahq.org/.
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anel B: Analyst Recommendations and Short Interest Values by Calendar Year
ear n Mean Rec Mean SIratio

004 7,686 3.65 4.0%
005 7,663 3.61 4.6%
006 7,452 3.63 5.7%

ull Sample 80,674 3.76 3.2%

he sample consists of 80,674 firm-quarter observations during the period 1994–2006. See the Appendix for a more detailed description of

Variable Definitions:
Rec � consensus analyst recommendation in the last month of the calendar quarter, where 5 � strong buy, 4 � buy, 3 � hold, 2

calculate Rec as the mean of all outstanding recommendations issued a maximum of 12 months prior to month-end. In ca
most recent individual analyst recommendation issued on or before the I/B/E/S consensus recommendation date;

ChgRec � change in the consensus analyst recommendation from the previous quarter;
SIratio � number of shares sold short as reported for the last month of the calendar quarter divided by the number of shares outstan

Aret6 � six-month abnormal return �adjusted for firm size, book-to-market ratio, and past returns� beginning the first day of quarte
SUE � seasonally adjusted earnings change scaled by price for fiscal quarter q;

TACCR � total accruals scaled by average assets measured at the end of fiscal quarter q;
CAPEX � rolling sum of the preceding four quarters of capital expenditures ending at fiscal quarter q divided by total assets;

MVE � market value of equity at the end of fiscal quarter q;
EP � ratio of the rolling sum of earnings over the preceding four quarters to price at the end of fiscal quarter q;

BTM � ratio of book value of equity to market value of equity as of the end of fiscal quarter q;
TURN � average daily volume per share over the preceding six months;

SG � rolling sum of sales growth over the preceding four fiscal quarters;
LTG � consensus long-term earnings growth forecast at the end of calendar quarter t;

FREV � rolling sum of the preceding six-month earnings forecast revisions scaled by price; and
MOM � price momentum, measured as the six-month raw return ending one month prior to the end of the fiscal quarter q.
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mean of zero but a slightly positive median of 0.002. Price momentum �MOM� averages 8.4
ercent for the preceding six months �median 4.7 percent�.

Table 1, Panel B reports mean analyst recommendations, short interest, and market returns
using the S&P 500 portfolio� for each year from 1994 to 2006. From 1994 to 2000, we observe

monotonic increase in the average analyst recommendation, which peaks at 4 in 2000. The
verage recommendation then declines in years 2001 through 2003, and remains at a lower level
hrough the end of our test period. This shift corresponds with criticism of analysts that led to the
lobal Research Analysts Settlement, NASD 2711, and NYSE Rule 472. One line of criticism

ocused on analysts’ conflicts of interest, including their incentive to maintain a positive relation
ith corporate managers in order to generate investment banking business and to obtain earnings
uidance.

Table 1, Panel B also reports another noteworthy change over our test period. The mean level
f short interest is around 2 percent from 1994 to 2000. The level then increases appreciably over
he next six years, reaching 5.7 percent in the final year of our sample period. This shift, which
orresponds with a dramatic increase in the number of hedge funds, increases the importance of
esearch that furthers an understanding of the role of short selling in the price formation process.
ote that shifts over time have a minimal effect on our results because we rank firms into quintiles
ased on their relative values at a given point in time.

III. PREDICTIVE INFORMATION USED BY ANALYSTS AND SHORT SELLERS
In this section, we first examine whether analyst recommendations and short interest incor-

orate fundamental and other information in the manner shown by prior research to be predictive
f future returns. We then investigate whether analyst recommendations and short interest provide
nformation that is incremental to that information.

nivariate Evidence
Table 2 presents mean values for each of the 11 predictive variables by quintile for recom-

endation levels, recommendation changes, and short interest levels. The quintiles correspond to
ortfolios that we later use in trading analyses. In Panel A, as we move down each column from
he worst to the best recommendations, we find a monotonic �or near monotonic� increase for eight
f the 11 variables. The increase for SUE, EP, FREV, and MOM is consistent with analyst
ecommendations properly incorporating the relation of these measures with future returns. In
ontrast, the increase for TACCR, CAPEX, SG, and LTG indicate that analysts misuse this infor-
ation, which could cause more favorable recommendations to portend lower investment returns.
he overall pattern of information use indicates that analysts tend to issue more favorable recom-
endations for glamour stocks, even though prior studies show that these stocks earn lower

ubsequent returns �Lakonishok et al. 1994; La Porta 1996; Sloan 1996; Beneish et al. 2001�.
xamining changes in recommendations, Panel B shows a clear pattern for only three variables;
ut in each case, the change is consistent with the relation of the information with future returns
stablished in prior research. Specifically, as we move down the columns from downgrades to
pgrades, we observe a monotonic increase for earnings forecast revisions �FREV� and stock price
omentum �MOM�, and a monotonic decrease for long-term growth �LTG�. While prior research

as generally found that recommendation revisions are better predictors of future returns than are
ecommendation levels, this analysis indicates that recommendation revisions fail to incorporate
ight of the 11 items of predictive information. These results for recommendation levels and
hanges are similar to the results documented in JKKL.

Panel C of Table 2 provides the corresponding analysis for short interest quintiles. The
ook-to-market variable �BTM� decreases monotonically as the level of short interest increases, so
hort sellers tend to take greater positions in firms with a higher market value relative to their book
he Accounting Review January 2011
American Accounting Association
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P
LTG FREV MOM

W 15.16 �0.008 �0.014
16.30 �0.002 0.041
17.42 0.001 0.088
18.75 0.004 0.139

B 20.20 0.006 0.171

P
G LTG FREV MOM

D 84 17.80 �0.004 0.026
88 17.75 0.000 0.062

N 42 17.54 0.000 0.072
82 17.46 0.003 0.130

U 48 17.20 0.003 0.147

P
LTG FREV MOM

L 20 16.10 0.001 0.065
29 15.77 0.001 0.083
42 16.63 0.001 0.096
77 18.28 0.000 0.094

H 59 20.97 �0.002 0.083

T Appendix for detailed explanations of
h
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TABLE 2

Mean Values by Quintile for 11 Variables Associated with Future Returns

anel A: Recommendation Levels
QRec n Rec SUE TACCR CAPEX MVE EP BTM TURN SG

orst 0.00 16,216 2.92 �0.005 �0.015 0.057 1,923 �0.010 0.659 0.523 1.082
0.25 15,857 3.45 �0.002 �0.013 0.063 4,185 0.020 0.512 0.595 1.134
0.50 17,119 3.80 0.001 �0.012 0.065 4,716 0.029 0.468 0.586 1.164
0.75 15,704 4.07 0.003 �0.010 0.065 4,763 0.031 0.417 0.621 1.212

est 1.00 15,778 4.59 0.003 �0.009 0.065 2,256 0.031 0.443 0.584 1.237

anel B: Recommendation Changes
QChgRec n ChgRec SUE TACCR CAPEX MVE EP BTM TURN S

own 0.00 16,113 �0.18 0.000 �0.011 0.064 2,711 0.025 0.503 0.597 1.1
0.25 13,869 �0.05 0.000 �0.013 0.068 5,633 0.021 0.445 0.653 1.1

o 0.50 22,799 0.00 �0.001 �0.012 0.059 1,903 0.014 0.574 0.497 1.1
0.75 11,690 0.04 0.001 �0.012 0.066 6,328 0.025 0.421 0.651 1.1

p 1.00 16,070 0.15 0.001 �0.012 0.063 3,059 0.021 0.499 0.574 1.1

anel C: Short Interest Levels
QSIratio n SIratio SUE TACCR CAPEX MVE EP BTM TURN SG

ow 0.00 16,118 0.3% 0.000 �0.012 0.059 3,643 0.022 0.622 0.346 1.1
0.25 16,144 1.1% 0.001 �0.012 0.059 5,287 0.028 0.501 0.492 1.1
0.50 16,145 2.0% 0.000 �0.012 0.061 4,156 0.025 0.474 0.588 1.1
0.75 16,144 3.5% 0.000 �0.012 0.065 2,972 0.018 0.459 0.686 1.1

igh 1.00 16,123 8.9% �0.001 �0.011 0.072 1,832 0.009 0.446 0.796 1.2

he sample consists of 80,674 firm-quarter observations during the period 1994–2006. See Table 1 for descriptions of each variable, and the
ow each variable is calculated.
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alue. Three variables increase monotonically as the level of short interest increases: capital
xpenditures �CAPEX�, stock turnover �TURN�, and sales growth �SG�. In each case, the pattern of
nformation use is consistent with their relation to future returns documented in prior research.
omparing the high and low short interest quintiles for the other variables shows that short
ositions are generally consistent with how the variables map into future returns, but the relation
s not monotonic.

ultivariate Evidence

We next use ordered logistical regression analysis to provide a multivariate test of the relation
etween analyst and short seller investment signals and the 11 predictor variables. In all regression
nalyses, we assess statistical significance using test statistics based on standard errors that are
djusted for two-way clustering of residuals by firm and calendar month �Petersen 2009; Gow et
l. 2010�. Table 3, Panel A reports results using analyst recommendations and recommendation
evision quintiles as the dependent variable, with quintiles coded from 1 to 5.11

For recommendation levels, we find that analysts correctly incorporate the implications for
uture returns of only one of the Accounting variables: unexpected earnings �SUE�. Analysts
avorably recommend firms with high total accruals �TACCR�, and do not consider capital expen-
itures �CAPEX�, despite evidence that increases in those accounting measures are associated with
ower future returns �Sloan 1996�. Examining the Valuation measures, analysts correctly favor
maller firms �LNMVE� and those with a higher earnings-to-price ratio �EP�. However, they also
avor firms with a low book-to-market ratio �BTM� and high growth �SG, LTG�, despite evidence
hat stock prices of such firms underperform the market. Examining the Momentum variables,
nalysts correctly favor firms with high earnings momentum �FREV� and stock price momentum
MOM�.

The results for revisions in analysts’ recommendations are reported on the right side of Table
, Panel A. Examining the Accounting variables, we find that all three variables �SUE, TACCR,
nd CAPEX� are statistically significant, but with the unexpected sign. For the Valuation and
rowth variables, the evidence is mixed: EP and TURN are statistically significant in the expected
irection, but BTM is statistically significant in the unexpected direction. The coefficient on LTG
s also significant in the unexpected direction. For the Momentum variables, we find that both

OM and FREV are statistically significant in the expected direction. Finally, we find that rec-
mmendation changes are negatively associated with past recommendation levels. This result
akes intuitive sense because the highest �lowest� recommendations can only be revised down

up�.
Considering the types of information used by analysts in both their recommendations and

ecommendation revisions, analysts’ correctly favor stocks with positive price momentum �MOM�,
ositive earnings momentum �FREV�, and high earnings-to-price �EP�. They incorrectly favor
tocks with high forecasted growth �LTG�, high accruals �TACCR�, and low book-to-market value
BTM�. Thus, financial analysts view higher past and future growth and higher accruals as positive
eatures in recommending stocks, despite research that shows the opposite relation �Lakonishok et
l. 1994; La Porta 1996; Sloan 1996�. In addition, analysts also tend to issue more favorable
ecommendations for firms with low book-to-market ratios, even though prior research shows a
ositive association with subsequent returns �Fama and French 1992�. This evidence indicates that

1 Note that quintiles are of approximate equal size �after adjusting for ties and including all recommendation revisions of
zero in the middle quintile�. Due to the low frequency of strong sell and sell recommendations issued by analysts, the
most unfavorable recommendation quintile contains some “hold” recommendations.
he Accounting Review January 2011
American Accounting Association
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TABLE 3

Use of Predictive Information by Analysts and Short Sellers

anel A: Explaining Recommendation Levels and Changes (Using Ordered Logistic Regression)

ariable Predict

Recommendation Levels Rec

Coefficient Chi-Square Coefficien

ccounting
SUE Pos 1.837 15.70*** �0.743
TACCR Neg 0.994 21.16*** 0.424
CAPEX Neg 0.006 0.00 0.437

aluation
LnMVE Neg �0.034 8.78*** 0.008
EP Pos 2.278 73.73*** 0.564
BTM Pos �0.714 119.05*** �0.170
TURN Neg �0.032 0.17 �0.319

rowth
SG Neg 0.781 213.28*** �0.015
LTG Neg 0.041 202.87*** 0.015

omentum
FREV Pos 8.254 115.68*** 5.170
MOM Pos 0.473 33.60*** 0.499

AG_QRec Neg �0.926

seudo R2 0.138 0.098
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21.93***
21.63***
32.66***

V
2.83*
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15.27***
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P
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anel B: Explaining Short Interest (Using Ordered Logistic Regression)

ariable Predict

Short

Coefficient

ccounting
SUE Neg �1.777
TACCR Pos 1.527
CAPEX Pos 1.974

aluation
LnMVE Pos 0.080
EP Neg �0.698
BTM Neg �0.245
TURN Pos 4.198

rowth
SG Pos 0.410
LTG Pos 0.014

omentum
FREV Neg �2.138
MOM Neg �0.096

seudo R2 0.332

, **, *** Indicate statistical significance at the � � 0.10, 0.05, and 0.01 levels, respectively, using a two-tailed test.
� 80,674 firm-quarters.
his table reports estimation results when analysts’ recommendation and short interest quintile assignments are regressed �using ordered Logit�
f future returns. We do not report the intercepts for parsimony. See Table 1 for descriptions of each variable, and the Appendix for detaile
alculated. The “Predict” column reports the predicted relation between the explanatory variable and future returns as indicated in prior rese
tandard errors that are adjusted for two-way clustering of residuals by firm and calendar month.
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ell-side analysts tend to favorably recommend “glamour stocks.” JKKL reached the same con-
lusion based on an analysis of an earlier time period.

Table 3, Panel B reports results from a model using short interest quintiles as the dependent
ariable. We find that all 11 variables are statistically significant with coefficient signs in the
xpected direction.12 Additionally, we note that the explanatory power of this model �Panel B,
seudo R2 = 33.2 percent� is more than double that for the model using recommendation levels
Panel A, pseudo R2 of 13.8 percent� and more than triple that for the model using recommenda-
ion revisions �Panel A, pseudo R2 of 9.8 percent�.13 Thus, consistent with our univariate analysis,
e find that short interest is explained better by the predictive information in Accounting, Valua-

ion, and Growth variables than is analyst recommendation levels or changes. Our evidence is
onsistent with other studies that examine the association between short interest and indicators of
uture returns �Dechow et al. 2001; Cao et al. 2007; Seybert and Wang 2009�. Our study extends
his research by employing several predictive variables simultaneously in the same regression

odel, and by comparing results for short sellers to those for analysts.

ncremental Information About Future Returns
In this section, we investigate whether recommendations, recommendation changes, and short

nterest contain incremental information about future returns, beyond the information in the 11
redictive variables. Using the methodology in JKKL, we convert the continuous predictor vari-
bles into binary signals based on a median split. For all variables where the expected relation
ith future returns is positive �negative�, the binary variable is coded 1 when its value is greater

less� than its median for a given quarter, and 0 otherwise. Thus, we expect a positive coefficient
n all predictor variables.

Table 4 presents the results from our analysis. The model on the left includes both recom-
endation level quintiles �QRec� and short interest quintiles �QSIratio�. Each of these quintiles is

caled to range from 0 to 1 to facilitate interpretation of coefficients. The coefficient on QRec
ndicates that analysts’ recommendations are incrementally informative about future abnormal
eturns, but the coefficient is negative. This result suggests that buy-and-hold investors would do
etter to trade against the consensus analyst recommendation. In contrast, the coefficient on
SIratio is significantly negative, indicating that short interest provides incremental information

or predicting future returns even after controlling for the information contained in the 11 predictor
ariables. The negative sign indicates that, as would be expected, a higher �lower� level of short
nterest is associated with lower �higher� future abnormal returns. The coefficient magnitude for
SIratio of �0.029 can be interpreted as the six-month return earned on an investment portfolio

hat is formed optimally to exploit the information in short interest that is orthogonal to the
nformation in analysts’ recommendations and the predictive variables. Thus, while short sellers
se the information contained in the investment signals �as indicated by the significant associa-
ions reported in Table 3�, the results in Table 4 show that short sellers also develop information
o predict future returns that goes beyond what is contained in those variables. Examining the
redictor variables, we find significant coefficients in the expected direction for TACCR, SG, and
REV.14

2 Note that the explanatory variables have the opposite predicted sign in the short interest model �compared to the
recommendation models�.

3 Since the dependent variables differ across models, it is not possible to test for differences in explanatory power.
However, given that we have standardized the dependent variables by ranking them into quintiles, their variation is
similar. Specifically, the standard deviations of the quintile ranking of analyst levels, analyst changes, and short interest
are 1.41, 1.38, and 1.41, respectively. Thus, we believe a comparison of pseudo R2s is informative.

4 The coefficient for TURN is marginally significant with the wrong sign. This appears to be driven by its high correlation
with short interest �greater than 50 percent�. When QSIratio is excluded from the model, the coefficient for TURN is not
he Accounting Review January 2011
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The model on the right side of Table 4 provides a similar analysis for recommendation
evision quintiles �QChgRec� and short interest �QSIratio� quintiles. The coefficient on QChgRec
s positive as expected, but is not significantly different from zero, suggesting that recommenda-
ion revisions do not provide information about future returns that is incremental to short interest
nd to the other publicly available investment signals. The coefficient on QSIratio is again sig-
ificantly negative. The coefficients and significance levels for the predictor variables are similar
o those reported in the recommendation level regressions.15

statistically significant �t-stat � �0.52�. In contrast, QSIratio remains highly significant when TURN is excluded from
the model.

5 We also estimated a regression equation that includes QRec, QChgRec, and QSIratio together with the other 11
predictive variables. Results from this regression are qualitatively equivalent to what is reported in Table 4, except that

TABLE 4

Incremental Information about Future Returns Provided by Recommendations,
Recommendation Revisions, and Short Interest

ariable

Recommendations
and Short Interest

Recommendation Changes and
Short Interest

Coefficient t-stat Coefficient t-stat

ntercept 0.009 0.70 �0.003 �0.31
Rec �0.019 �2.55**
ChgRec 0.003 0.59
SIratio �0.029 �3.91*** �0.027 �3.77***
SUE 0.004 0.79 0.003 0.63
TACCR 0.025 7.10*** 0.025 7.23***
CAPEX 0.004 0.75 0.004 0.72
LnMVE 0.003 0.72 0.003 0.68
EP �0.003 �0.45 �0.004 �0.54
BTM 0.005 0.93 0.007 1.19
TURN �0.012 �1.85* �0.012 �1.80*
SG 0.015 2.43** 0.016 2.66***
LTG �0.009 �1.08 �0.007 �0.85
FREV 0.011 2.05** 0.009 1.75*
MOM 0.009 1.13 0.007 0.94

dj-R2 0.003 0.003

, **, *** Indicate statistical significance at the � � 0.10, 0.05, and 0.01 levels, respectively, using a two-tailed test.
� 80,674 firm-quarters.
his table reports estimation results when future six-month abnormal returns �calculated as in Daniel et al. �1997�� are

egressed on analysts’ recommendations and short interest data along with 11 variables that prior research shows to be
redictive of future returns. QRec is the quintile assignment based on recommendation levels. QChgRec is the quintile
ssignment based on recommendation revisions. QSIratio is the quintile assignment based on short interest. QRec,
ChgRec, and QSIratio are scaled to range between 0 and 1 �0.00, 0.25, 0.50, 0.75, 1.00� to facilitate the interpretation of

he coefficients. Using the methodology in Jegadeesh et al. �2004�, we convert the continuous predictor variables into
inary signals based on a median split. For all variables where the expected relation with future returns is positive
negative�, the binary variable is coded 1 when its value is greater �less� than its median for a given quarter, and 0
therwise. See Table 1 for descriptions of each variable, and the Appendix for detailed explanations of how each variable
s calculated. We report test statistics based on standard errors that are adjusted for two-way clustering of residuals by firm
nd calendar month.
he Accounting Review January 2011
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We draw the following general conclusions from the results presented in Table 3 and Table 4.
irst, analysts’ recommendations do a poor job of incorporating information about future returns
rovided by the predictor variables, and buy-and-hold investors would actually do better by
rading against analyst recommendations. Second, analyst recommendation revisions also do a
oor job of using predictive information, and they do not contribute information beyond what is
ontained in the predictor variables and short interest. Third, short sellers correctly incorporate
ublicly available information that is predictive of future returns and, furthermore, short sellers are
ble to generate information that is orthogonal to the set of predictive variables we use in our
nalysis. In the next section, we explore the success of trading strategies that are designed to
xploit the above results.

IV. INVESTMENT PERFORMANCE BASED ON ANALYST RECOMMENDATIONS
AND SHORT INTEREST

The results reported in Section III suggest that investors might improve their returns by using
hort interest as a supplementary investment signal. Indeed, many of the associations between
nalyst recommendations and variables that are predictive of future returns suggest that analysts
ight actually impede the price discovery process. Pownall and Simko �2005� provide evidence

hat short positions can help to fill an information intermediary gap for companies with low
nalyst following. Our results suggest that short interest can be used as an information signal for
nvestors, regardless of the analyst following. The benefit of short interest is likely to be greatest
hen this signal contradicts the signal from analysts’ recommendations. Specifically, the results in
able 4 suggest that investors would profit from a buy-and-hold strategy that �1� trades against
nalyst recommendation levels and �2� trades with short interest. This conjecture is based on the
igns of the statistically significant coefficients for analyst recommendations and short interest in
able 4.16

The trading strategies we consider are implementable and follow the portfolio construction
ethodology outlined in Jegadeesh and Titman �1993�.17 Under this methodology, the strategies

old a series of sub-portfolios that formed in the current month and in each of the previous five
onths �six-month holding period�.18 Thus, we simulate a portfolio where a 1/6 fraction of the

tocks are reassigned to portfolios each month. We rebalance the portfolios monthly to maintain
qual weights on each security and calculate the mean abnormal return for each portfolio. This
esults in a time-series of monthly portfolio returns that is free of overlapping return accumulation
eriods. As discussed in further detail below, we also calculate hedge portfolio returns that go long
nd short in particular portfolios.

Since the consensus analyst recommendation and the short interest ratio change each month,
ach portfolio is based on information from analysts and/or short sellers from the current month
nd from each of the past five months. In our initial tests, we examine the signals from analysts or
hort sellers separately. We then combine recommendations and short interest to develop a trading
trategy that exploits the information contained in both signals. When combining the signals, we
ntersect the analyst recommendation and short interest quintiles to produce 25 portfolios �5 � 5�.

the coefficient on QChgRec becomes marginally significantly positive.
6 In this section, we do not report trading strategies that use recommendation revisions because results from these tests are

generally consistent with our earlier analyses that show they contain no incremental information about future returns
beyond short interest.

7 The Jegadeesh and Titman �1993� methodology avoids statistical problems associated with serial correlation induced by
overlapping return accumulation periods. We thank an anonymous reviewer for suggesting this approach.

8 In a later section, we discuss the sensitivity of the results to a shorter return window of one month and the use of a
four-factor model, which controls for the Fama-French risk factors and momentum.
he Accounting Review January 2011
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We form our portfolios using all firm-month observations with available data for analyst
ecommendations, short interest levels, and stock returns. Thus, we drop the requirement that data
re available for the 11 predictor variables, and we include every month �not just the last month of
ach quarter, as in our first set of analyses�. These changes increase the sample size to 564,101
rm-month observations and, as a result, increase the extent to which we can generalize results.19

e report results for the full time period, 1994 to 2006, and for three sub-periods because
ocumenting the stability of abnormal returns to a particular trading strategy over time is critical
o the evaluation of the strategy. The first sub-period consists of the five-year period from 1994 to
998, which overlaps the 1985 to 1998 time period investigated by JKKL, and corresponds to a
trong bull market. The second sub-period consists of the subsequent five years, from 1999 to
003, which includes the precipitous decline in the NASDAQ index, the adoption of Regulation
air Disclosure, and the Global Settlement agreement reached between the SEC, NASD, NYSE,
nd ten of the largest investment firms. The final sub-period consists of the most recent years in
ur sample, 2004 to 2006.

In Figure 1, we display six-month abnormal quarterly returns over the full test period for

9 In a robustness test �untabulated�, we find that inferences from our trading strategies are unchanged when we restrict the
sample to include firms with available data for the 11 predictor variables.

FIGURE 1
Comparison of Six-Month Abnormal Returns to the Most and Least Favorable

Recommendations

onsensus recommendations as of the last month of calendar quarter t are sorted into quintiles, with the highest
uintile designated the most favorable portfolio and the lowest quintile the least favorable portfolio. Portfolios
re reformed each calendar quarter and we report abnormal buy-and-hold returns for the six months beginning
he first day of quarter t+1.
he Accounting Review January 2011
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tocks in the least favorable recommendation quintile and for those in the most favorable recom-
endation quintile. Our first observation is that the variability of the absolute value of the abnor-
al returns differs considerably among the three sub-periods. The variability is much higher in the

999–2003 sub-period than in the preceding 1994–1998 sub-period; return variability then drops
recipitously and remains relatively low throughout the 2004–2006 sub-period. Our second ob-
ervation is that analyst recommendations are not very reliable as a predictor of future returns. In
act, stocks in the least favorable recommendation quintile earn greater returns than those in the
ost favorable quintile in 35 of the 72 quarters. So, flipping a coin appears to be just as predictive.

eturns for Portfolios Based on Analyst Recommendations or Short Interest

Table 5, Panel A reports average monthly abnormal returns based on analyst recommenda-
ions. The portfolios cover the 52 calendar quarters from 1994 to 2006. If analyst recommenda-
ions provide value to investors, then returns should be higher for more highly recommended
tocks. That is, returns for stocks in the quintile with the highest average recommendation should
xceed returns for lower recommendation quintiles. Consistent with the results previously pre-
ented in Table 4 �which indicate that analysts improperly incorporate value-relevant information
nto their forecasts�, we find the opposite relation. We find that the mean abnormal returns gen-
rally decrease as the recommendation level increases. When we calculate returns from investing
ong in firms classified in the most favorable recommendation quintile and taking an offsetting
hort position in firms in the least favorable recommendation quintile, we obtain a modestly
egative return of 26 monthly basis points �t � �2.03; p � 0.01�.

Table 6, Panel A summarizes returns by recommendation quintile for each of the three sub-
eriods and provides statistical tests. The investment results vary considerably among the three
ub-periods. However, the most favorable recommendation quintile does not perform better than
ourth among the quintiles �see ranks in the right-most column�. Two statistically significant
ortfolios fall in the 1999–2003 period, when returns are positive for the lowest recommendation
uintiles. We also find that the hedge portfolio trading strategy �buying firms in the highest
ecommendation quintile and selling short those in the lowest recommendation quintile� yields a
tatistically significant return only in the 1999–2003 sub-period, and that return is a negative 48
onthly basis points. Overall, following the consensus analyst recommendation does not generate

ositive abnormal returns for investors and, in some periods, can actually generate significantly
egative returns. While perhaps counterintuitive, this result is consistent with Barniv et al. �2009�,
ho find that analysts’ recommendations relate negatively to residual income valuation models,

nd with Seybert and Wang �2009�, who find that firms with more optimistic recommendations
arn lower future returns in periods of high investor sentiment.20

Table 5, Panel B reports average monthly abnormal returns from portfolios formed using short
nterest levels. We find that the average abnormal return across the quintiles declines monotoni-
ally from lowest to highest short interest. A trading strategy that invests long �short� in firms that
re in the lowest �highest� short interest quintile provides an average monthly abnormal return of
6 basis points, which is both economically and statistically significant �t � 2.46; p � 0.01�.
nterestingly, 29 basis points of that return are earned because short sellers avoid sizable positions
n stocks that yield positive future returns. Thus, not only are short sellers able to identify stocks
hat are likely to fall in price, but they successfully avoid stocks that are likely to realize price

0 Relative to JKKL, we find a more negative relation between analyst recommendations �both levels and changes� and
future returns. Our sub-period analysis suggests that an important factor driving this result is the different time periods
examined across the two studies.
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TABLE 5

Abnormal Returns to Portfolios Based on Analyst Recommendations and Short In
1994–2006

anel A: Average Monthly Abnormal Returns Based on Recommendation Levels

uintile Portfolios

Performance 1994

Mean
Return t-stat

ost Favorable Recommendations �0.10% �1.37
0.01% 0.13
0.11% 2.32**
0.19% 3.64***

east Favorable Recommendations 0.16% 2.15**

ost Favorable – Least Favorable �0.26% �2.03**

anel B: Average Monthly Abnormal Returns Based on Short Interest

uintile Portfolios

Performance 199

Mean
Return t-stat

owest Short Interest 0.29% 3.19***
0.20% 3.64***
0.12% 2.70***
0.04% 0.63

ighest Short Interest �0.27% �1.79*

owest SI – Highest SI 0.56% 2.46**

, **, *** Indicate statistical significance at the � � 0.10, 0.05, and 0.01 levels, respectively, using a two-tailed test.
� 564,101 firm-months.
e report mean monthly abnormal returns adjusted for firm size, book-to-market ratio, and past returns �Daniel et al. 1997� for portfolios base

nterest. Using the methodology in Jegadeesh and Titman �1993�, we construct portfolios monthly based on the quintile rank of analyst reco
n the current month and in each of the past five months �six-month holding period�.
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Sub-Periods

P

Q

Performance 2004 to 2006

Mean
Return t-stat

Rank by
Return

M 0.02% 0.26 4
0.05% 0.75 3
0.06% 1.00 1
0.06% 0.80 2

L 0.06% �0.63 5

M 0.09% 0.55

P

Q

Performance 2004 to 2006

Mean
Return t-stat

Rank by
Return

L 0.30% 2.74*** 1
0.11% 1.61 2
0.05% 0.79 3
0.08% �0.97 4

H 0.24% �1.59 5

L 0.54% 2.43***

*
n
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TABLE 6

Abnormal Returns to Portfolios Based on Analyst Recommendations or Short Interest for

anel A: Average Monthly Abnormal Returns Based on Recommendation Levels

uintile Portfolios

Performance 1994 to 1998 Performance 1999 to 2003

Mean
Return t-stat

Rank by
Return

Mean
Return t-stat

Rank by
Return

ost Favorable Recommendations �0.16% �1.53 5 �0.17% �1.22 5
�0.07% �0.58 4 0.03% 0.23 4

0.11% 1.68* 2 0.15% 1.53 3
0.10% 1.52 3 0.40% 3.93*** 1

east Favorable Recommendations 0.13% 1.16 1 0.31% 2.11** 2 �

ost Favorable – Least Favorable �0.29% �1.58 �0.48% �1.93*

anel B: Average Monthly Abnormal Returns Based on Short Interest

uintile Portfolios

Performance 1994 to 1998 Performance 1999 to 2003

Mean
Return t-stat

Rank by
Return

Mean
Return t-stat

Rank by
Return

owest Short Interest 0.22% 1.72* 1 0.30% 1.69* 1
0.17% 2.09** 2 0.27% 2.52** 2
0.05% 0.93 3 0.19% 2.17** 3
0.01% 0.10 4 0.18% 1.31 4 �

ighest Short Interest �0.30% �1.43 5 �0.24% �0.80 5 �

owest SI – Highest SI 0.52% 1.63 0.54% 1.20

, **, *** Indicate statistical significance at the � �0.10, 0.05, and 0.01 levels, respectively, using a two-tailed test.
� 564,101 firm-months.
e report mean monthly abnormal returns adjusted for firm size, book-to-market ratio, and past returns �Daniel et al. 1997� for portfolios base

nterest. Using the methodology in Jegadeesh and Titman �1993�, we construct portfolios monthly based on the quintile rank of analyst reco
n the current month and in each of the past five months �six-month holding period�.
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ncreases. This finding is consistent with concurrent research by Boehmer et al. �2010�, who also
nd that the positive signals from low short interest can be equal to or greater in absolute mag-
itude than the negative signal from high short interest.

Table 6, Panel B presents returns from trading on short interest levels for each of the three
ub-periods. A monotonic pattern of decreasing returns occurs within each of the three sub-periods
s one reads down the table from lowest to highest short interest, with several of the individual
uintiles statistically significant. Over the 2004–2006 sub-period, the zero-investment hedge strat-
gy produces a statistically significant abnormal return of 54 monthly basis points. The monthly
edge returns are similar for the other sub-periods but are not statistically significant. Thus, while
arger abnormal returns can be earned by trading on the level of short interest rather than on
nalysts’ recommendations, the hedge strategy results are not of sufficient magnitude to be statis-
ically significant in each sub-period. Interestingly, the returns to buying stocks in the lowest short
nterest quintile are more likely to be statistically significant than are the returns to selling short the
tocks in the high short interest quintile. Overall, short interest provides a more reliable signal
bout which stocks to buy than about which stocks should be sold short.

eturns for Portfolios Combining Analyst Recommendations and Short Interest Levels
The evidence presented to this point indicates that none of the signals in isolation produce

onsistent results across each sub-period. In this section, we investigate whether combining the
ignals from analysts and short sellers can improve upon this investment performance. We con-
ider trading strategies that are based on concurring and conflicting signals from analysts and short
ellers. To conduct our analysis, we independently sort analysts’ recommendations and short
nterest into quintiles and merge these quintile rankings to form 25 different portfolios. Since the
orts are independent, the average number of stocks across portfolios is not equal. Nevertheless, as
eported in Table 7, the sample is broadly distributed across the 25 different portfolios, ranging
rom an average number of firms per portfolio of 492 to 950. This suggests that analysts and short
ellers are just as likely to disagree as they are to agree on the future prospects of any one firm.

Table 7 presents abnormal returns for portfolios formed using both analyst recommendations
nd short interest. Reading down each recommendation column in Table 7, Panel A shows that
bnormal returns tend to decline as the level of short interest increases. Notably, the decline is
onotonic for the three quintiles with the most favorable recommendations. In addition, reading

cross each short interest row from left to right shows a general tendency for abnormal returns to
ecrease as the recommendation becomes more favorable. The combined effect is that the lowest
eturns occur in the lower right quadrant and the highest in the upper left quadrant.

Table 7, Panel B reports returns for two zero-investment trading strategies. The first strategy
s to trade when short sellers and analysts strongly concur about a company’s prospects. The
pecific trade is to buy firms in the portfolio with the most favorable recommendations and lowest
hort interest, and to sell short firms with the worst recommendations and highest short interest.
he upper half of Panel B reports the returns and t-statistics from this strategy. The sample period

eturn is 36 monthly basis points, which is not statistically significant �t � 1.25; p � 0.21�.
xamining sub-periods, a positive abnormal return occurs in each sub-period; however, the return

s only statistically significant during the 2004 to 2006 time period �at the 10 percent level�. We
lso note that the returns in each sub-period are less than the returns available to investors by
rading only on the level of short interest �see Table 6, Panel B�.

The second strategy is to trade when short sellers and analysts strongly conflict about a
ompany’s prospects. The strategy is to follow the short sellers by buying firms in the portfolio
ith the least favorable recommendations but the lowest short interest level, while selling short
rms with the best recommendations but the highest short interest. The combined return reported

n Panel B is 111 monthly basis points �40 � 71 from the corner cells in Panel A�, which is both
he Accounting Review January 2011
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S Most Favorable

L 0.24%**
�932�

0.14%*
�788�

�0.07%
�696�

�0.18%
�665�

H �0.71%***
�728�
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TABLE 7

Abnormal Returns to Portfolios Formed Using Recommendations and Short Inte
1994–2006

anel A: Average Monthly Returns (Portfolio Sample Size in Parentheses) for Cross-Tabulation of Recommendation

hort Interest Quintiles

Analyst Recommendation Quintiles, 1994–2006

Least
Favorable

owest Short Interest 0.40%*** 0.19% 0.31%*** 0.29%**
�950� �492� �757� �601�

0.19%* 0.27%*** 0.30%*** 0.11%
�799� �691� �820� �691�

0.20%* 0.20%*** 0.23%*** 0.03%
�723� �829� �844� �765�
0.16% 0.26%*** 0.00% �0.03%
�700� �874� �835� �821�

ighest Short Interest �0.12% 0.06% �0.19% �0.32%*
�667� �795� �781� �874�
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Sample Period
1994–2006

ean t-stat

F
0.24% 2.12**

F
0.12% �0.55

B 0.36% 1.25

F
0.40% 2.81***

F
0.71% �4.27***

B 1.11% 4.09***

*
n
W on analyst recommendations and short
i 1993�, we construct portfolios monthly
b �six-month holding period�.
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anel B: Average Monthly Hedge Portfolio Returns
When Short Interest and Analyst Recommendations Strongly Concu

1994–1998 1999–2003 2004–2006

Mean t-stat Mean t-stat Mean t-stat M

irms with lowest short interest and most favorable analyst recommendation � Buy
0.01% 0.04 0.25% 1.04 0.39% 2.51**

irms with highest short interest and least favorable analyst recommendation � Sell
�0.31% �1.14 0.12% 0.24 �0.11% �0.49 �

uy–Sell 0.30% 0.88 0.13% 0.22 0.50% 1.74*

When Short Interest Strongly Conflicts with Analyst Recommendations

irms with lowest short interest but least favorable analyst recommendation � Buy
0.42% 1.95* 0.39% 1.45 0.25% 1.45

irms with highest short interest but most favorable analyst recommendation � Sell
�0.68% �2.68*** �0.91% �2.95** �0.46% �2.11** �

uy – Sell 1.10% 2.58** 1.30% 2.62** 0.71% 2.20**

, **, *** Indicate statistical significance at the � � 0.10, 0.05, and 0.01 levels, respectively, using a two-tailed test.
� 564,101 firm-months.
e report mean monthly abnormal returns adjusted for firm size, book-to-market ratio, and past returns �Daniel et al. 1997� for portfolios based

nterest. In parentheses, we report the average number of firms per month in each portfolio. Using the methodology in Jegadeesh and Titman �
ased on the quintile rank of analyst recommendations and short interest selected in the current month and in each of the past five months
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izable and statistically significant �t � 4.09; p � 0.01�. Positive returns accrue on both the long
nd short side, and the combined return is about double the return of 54 basis points available from
rading only on the level of short interest �see Table 5, Panel B�. This trading strategy also
roduces statistically significant returns of 110 basis points in 1994–1998, 130 basis points in
999–2003, and 71 basis points in 2004–2006, providing evidence of the stability of this strategy
ver time. Note that the highest return occurs in the 1999–2003 time period when analyst recom-
endations are most misleading and produce a negative return of �48 monthly basis points �Table

, Panel A�.
In sum, we find that combining investment signals from analysts and short sellers yields

ncrementally greater future returns than trading strategies that use only one of the signals. Con-
istent with the results presented in Table 4, the most profitable investment strategy is when an
nvestor trades in firms about which analysts and short sellers strongly disagree, and the investor
akes the buy or sell position indicated by the short interest signal.

obustness Tests
In this section, we report the results of several robustness tests �all untabulated�. We begin by

xamining the sensitivity of the results to using the I/B/E/S provided consensus recommendation,
ather than our self-constructed consensus. We find that our sample size increases slightly �to
6,592 firm-quarter observations� with all results qualitatively the same as those reported.

Next, we use an alternative short interest variable. Recall that for our main analyses, we use
he short interest ratio �open short interest divided by shares outstanding�. As an alternative
eflator, we scale open short interest by the previous month’s trading volume and label this
ariable SIVOL. We find that SIVOL is highly correlated with the short interest ratio �� � 0.74�.
hen we regress the quintile assignment of SIVOL on the 11 predictive variables, we again find

hat all 11 variables are statistically significant in the expected direction, which is consistent with
he results using the short interest ratio.

Our remaining robustness tests reexamine the profitability of the trading strategies that use
nformation from both analysts and short sellers. First, we examine whether our results are robust
o monthly rebalancing of the portfolio and using a holding period of one month. Consistent with
ur main results, we find that the most profitable strategy is to follow the short sellers when the
ignals from analysts and short sellers strongly conflict �100 monthly basis points; t � 3.39; p �
.01�. The alternative strategy, which trades when analyst and short seller signals strongly concur,
emains less profitable although it improves from 36 monthly basis points �t � 1.25; p � 0.21� to
5 basis points �t � 2.14; p � 0.01�.

Second, we examine whether the returns to our hedge portfolios become more profitable when
e use a finer partition to form portfolios. Each month, we sort firms into deciles �instead of
uintiles� based on the consensus analyst recommendation and/or the level of short interest. We
ntersect the recommendation and short interest deciles to produce 100 portfolios and the strategies
ake positions in the four most extreme portfolios using a six-month holding period. We find that
he more refined stock selection yields greater hedge portfolio returns �140 monthly basis points;
� 3.35; p � 0.01�.

Finally, we estimate the returns to our trading strategies using calendar-time portfolios, as an
lternative method for estimating abnormal returns. Specifically, we assess the profitability of the
trategies by estimating alphas from a regression of each portfolio’s time-series of excess returns
n the Fama-French risk factors and momentum �Fama and French 1993; Carhart 1997�. We find
hat all hedge portfolio returns maintain statistical significance, which is consistent with the main
esults that calculate abnormal returns using characteristic portfolio matching �Daniel et al. 1997�.

e again find that the most profitable strategy is to follow the short sellers when their positions
onflict with analyst recommendations.
he Accounting Review January 2011
merican Accounting Association

can Accounting Association is the copyright holder of this article and further distribution of this article is strictly prohibited. 
nal information about the AAA, please visit our website at http://aaahq.org/.



h
m
u
s
e
r
r
i
t
o
d
t
w
t
b
u

T
t
f
i
t
f
i
n
t
o
s
t
a
d
m
t

s
w
i
i
a
b
n
i

2

2

Should Investors Follow the Prophets or the Bears? 125

T

The Ameri
For additio
V. CONCLUSION
We contribute new findings on the characteristics of stocks favored by short sellers, about

ow those characteristics differ from those used by analysts in developing buy-hold-sell recom-
endations, and on the value relevance of short interest data to investors. By so doing, we expand

pon the results of Dechow et al. �2001� and other studies that examine information used by short
ellers.21 First, we find that analysts and short sellers use publicly available information differ-
ntly. Analysts over-recommend stocks with high growth, high accruals, and low book-to-market
atios, even though prior research shows these characteristics are negatively related to future
eturns. In contrast, short sellers incorporate into their investment decisions the future return
mplications of all 11 accounting and market variables considered in this study. Second, we find
hat short interest provides information about future returns beyond that provided in the 11 items
f information that prior research shows to be predictive of future returns. Analysts’ recommen-
ations also provide incremental information, but a negative coefficient suggests trading against
he analysts. Third, based on these results, we show that a highly profitable trading strategy is one
here investors trade with the short sellers when the short interest signal strongly conflicts with

he consensus analyst recommendation. In fact, the value of short interest in choosing stocks to
uy or sell is greater when conditioned on a conflicting consensus recommendation than when
sed by itself to trade stocks.

Our study contributes to the stream of academic literature documenting market inefficiencies.
he debate over market efficiency has shifted from simple yes-or-no questions to issues such as

he types of information incorporated into prices with a delay, the speed of price adjustment, and
actors that facilitate or impede price discovery. We consider fundamental and other predictive
nformation that prior research has shown to be incorporated into prices with a delay. We show
hat analysts’ recommendations can impede price discovery of this information, but short selling
acilitates price discovery. A frequent criticism of research documenting a delayed reaction to
nformation is that a relation between information and future returns found to exist in the past may
ot recur in the future. That is, while some stocks are always misvalued, the characteristics of
hose stocks change over time, reducing the effectiveness of any system that places fixed weights
n information. This criticism is less likely to be true for our approach, which identifies misvalued
tocks based on a �strong� difference of opinion between analysts and short sellers. The charac-
eristics of misvalued stocks can change over time, as long as short sellers and analysts disagree
bout valuation and the current stock price under-weights the views of short sellers. The extent of
isagreement is also likely to be greatest in periods of high return volatility, and this is the type of
arket environment in which investors want stock-picking guidance. Consistent with this conjec-

ure, we find the highest returns during the 1999–2003 sub-period.
Our study is timely in light of recent actions in the U.S. and other countries to further regulate

hort selling. For example, SEC Release No. 34-58591 �SEC 2008� requires institutional managers
ith at least $100 million under management to report detailed information about daily short sales

n new Form SH. The rationale in Release No. 34-58591 is that “sudden and unexplained declines
n the prices of securities … can give rise to questions about the underlying financial condition of
n issuer, which in turn can create a crisis of confidence without a fundamental underlying
asis.”22 While our evidence does not include the specific time period referred to in this quote, any
ew regulations are likely to extend to more normal periods of market activity. An important
mplication of our study is that regulations that restrict or increase the cost of short selling run the

1 Two concurrent working papers consider aspects of short seller information use �Cao et al. 2007; Seybert and Wang
2009�.

2 In SEC Release No. 58724 �October 2, 2008�, the SEC states the daily short selling information reported on Form SH
will not be publicly available, in part, because it could give rise to imitative short selling.
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isk of limiting a potentially important source of information for investors about future equity
alues. In this regard, the SEC has recently taken actions to increase the public availability of short
nterest positions. On March 6, 2007, the SEC approved rule changes that increase the frequency
f short interest reporting from monthly to twice a month, effective September 2007. More timely
eporting of short interest data to the public should further increase the role of short sellers as an
nformation intermediary.

APPENDIX
QUANTITATIVE INVESTMENT SIGNALS

The last month of each calendar quarter is labeled quarter t. On this date, we measure our
tock recommendation and short interest variables. Relative to this date, we label as quarter q the
ost recent fiscal quarter for which an earnings announcement is made at least two months prior

o the end of quarter t and no more than four quarters prior to the end of quarter t.
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Variable Description Calculation Details

Normative
correlation with

subsequent
returns

SUE Unexpected earnings Seasonally adjusted earnings scaled by price for fiscal quarter q, as calculated by:
EPSq − EPSq−4

Priceq
,

Positive
�Bernard and Thomas 1989�

where EPS � earnings per share before extraordinary items �DATA#19� divided by the
split adjustment factor �DATA#17� �Compustat�; and Price � stock price �DATA#14�
divided by the split adjustment factor �DATA#17� �Compustat�.

TACCR Total accruals Earnings before extraordinary items and discontinued operations �DATA#76� minus cash
flow from operations �DATA#108– DATA#78�, scaled by average assets �DATA#44� as
measured at the end of fiscal quarter q �Compustat�.

Negative
�Sloan 1996�

Since Compustat reports cumulative �i.e., year-to-date� data for cash flow items,
adjustments were made to arrive at total accruals for fiscal quarter q �see Collins and
Hribar 2000�.

CAPEX Capital expenditures Rolling sum of the preceding four quarters of capital expenditures ending at fiscal
quarter q divided by average total assets as calculated by:

�i=0
3 Capexq−i

�TAq − TAq−4� / 2
,

Negative
�Beneish et al. 2001�

where Capex � capital expenditures �DATA#90�; and TA � total Assets �DATA#44�.

MVE Market capitalization Natural log of the market value of equity at the end of fiscal quarter q, as calculated by
DATA#14 � DATA#61 �Compustat�.

Negative
�Fama and French 1992�

EP Earnings-to-price ratio Ratio of the rolling sum of earnings over the preceding four quarters divided by price at
the end of fiscal quarter q, as calculated by:

�i=0
3 EPSq−i

Priceq
,

Positive
�Fama and French 1992�

where EPS � earnings per share before extraordinary items �DATA#19� divided by the
split adjustment factor �DATA#17� �Compustat�; and Price � stock price �DATA#14�
divided by the split adjustment factor �DATA#17� �Compustat�.

BTM Book-to-market ratio Ratio of the book value of equity to the market value of equity at the end of fiscal
quarter q, as calculated by DATA#59/�DATA#14 � DATA#61� �Compustat�.

Positive
�Fama and French 1992�

(continued on next page)
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Variable Description Calculation Details

Normative
correlation with

subsequent
returns

TURN Stock turnover Average daily volume turnover ratio measured as the exchange-specific, percentile rank
of:

�i=1
n Daily Vol. / Shrout

n
,

Negative
�Lee and Swaminathan

2000�

where Daily Vol. � daily stock volume �CRSP�; Shrout � shares outstanding �CRSP�;
and n � the number of trading days for the six-month period ending on the last trading
day of calendar quarter t.

SG Sales growth Rolling sum of the preceding four quarters of sales ending at fiscal quarter q divided by
the rolling sum of the preceding four quarters of sales ending on quarter q�1, as
calculated by:
�i=0

3 Salesq−i

�i=0
3 Salesq-4−i

,

Negative
�Lakonishok et al. 1994�

where Sales � DATA#2 �Compustat�.

LTG Long-term growth
forecast

Mean, consensus long-term earnings growth forecast at the end of calendar quarter t
�I/B/E/S�.

Negative
�Lakonishok et al. 1994; La

Porta 1996�

FREV Forecast revision Rolling sum of the preceding six-month earnings forecast revisions to price ratios, as
calculated by:

�i=0
5 FEPSm−i − FEPSm−i−1

Pricem−i−1
,

Positive
�Bernard and Thomas 1989;

Chan et al. 1996�

where FEPS � mean, consensus analyst forecast for one-year-ahead �FY1�
earnings-per-share �I/B/E/S�; m � the last month of calendar quarter t; and
Price � stock price just prior to the consensus measurement date �I/B/E/S�.

MOM Stock momentum Buy-and-hold raw stock return for six-month period ending one month prior to the end
of quarter t �CRSP�.

Positive
�Jegadeesh and Titman

1993�
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