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Abstract

We investigate the information-dissemination role of the business press by examining
the coverage of analyst recommendation revisions. Consistent with the press providing
wider dissemination of analyst reports, we find evidence that coverage of analyst
recommendation revisions significantly increases the initial market reaction to these
revisions and decreases the subsequent price drift. Furthermore, we find that news flash
coverage, rather than in-depth coverage, of a recommendation revision drives both the
initial market reaction results and drift results. Finally, we show that broader press
coverage influences the activities of large-trade institutional investors but not high-
frequency traders. Overall, our findings suggest a complementary role between analysts
and the business press: increased dissemination of recommendation revisions, rather
than information creation on the part of the business press, serves to better inform the
market about analyst recommendation revision decisions.
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1 Introduction

The role of information intermediaries in capital markets has been of fundamental
interest in the finance and accounting literatures for decades. Much of this research
focuses on the reports of sell-side equity analysts and how security prices reflect their
stock recommendations and earnings forecasts (Ivkovi¢ and Jegadeesh 2004; Asquith
et al. 2005; Bradley et al. 2014; also see Schipper 1991 and Bradshaw 2011 for detailed
reviews of this literature). More recently, the literature has begun to explore the role of
the business press as an information intermediary in capital markets (see, e.g., Fang and
Peress 2009; Bushee et al. 2010; Dougal et al. 2012). Research on the business press is
important because the press is generally assumed to have a much broader reach than
equity research analysts. Further, changes in the equity research regulatory environ-
ment, stemming from the Global Analyst Research Settlement, have prompted tradi-
tional equity research departments to rely more heavily on institutional investor trading
commissions as their primary source of funding, rather than investment banking
(Kadan et al. 2009; Groysberg and Healy 2013; Drake et al. 2017. Thus the role of
the business press as an information intermediary is likely to have become more
important as equity research analysts have focused more of their work on their
portfolios of institutional clients.

Against this backdrop, we examine whether the press serves as an information
intermediary to what is arguably the most widely recognized information intermediary
in the market—equity analysts." We seek to further understanding of how these two
important intermediaries impact capital markets. We address four related research
questions. 1) Which analyst and informational characteristics are associated with a
reporter’s editorial decision to cover a particular analyst recommendation revision and
forgo others? 2) Given that analyst recommendation revisions are publicly available
upon dissemination by the brokerage, does further dissemination by the press promote
a more efficient market response to the information in the revision? 3) If reporters add
their own editorial content to the analyst recommendation (rather than simply dissem-
inating it), does that help the market more efficiently process the information in the
recommendation revision? 4) Which types of professional investors are influenced by
increased dissemination?

Our first question explores the determinants of the press’s decision to cover an
analyst recommendation revision and therefore is largely descriptive in nature. It is
important, however, to begin here because the coverage decision is endogenous, and
not accounting for the underlying selection will lead to biased estimates in the analyses
that address the second and third questions. Thus it is critical to first identify and
understand the determinants of this editorial decision.’

Our second question examines whether further dissemination of an analyst recom-
mendation revision by the press impacts the market’s reaction to the news. Research
has examined the role of the press in covering firm-initiated earnings news (e.g.,
earnings reports and management guidance). This literature generally finds that further

! Miller and Skinner (2015) discuss the importance of media and technology in the dissemination of
information, the disclosure of firm-specific news, and the interaction between various information
intermediaries.

2 We acknowledge that this has been done previously, most notably by Rees et al. (2015). We discuss this
study in more detail later in the paper.
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dissemination of earnings news by the press helps price discovery (Drake et al. 2014;
Twedt 2016). To date, however, no study has examined whether further dissemination
by the press of third-party information (i.e., company outsiders) helps or hinders the
pricing dynamic. This nuance is potentially very important. Analyst recommendations
differ from reported earnings in that they represent the opinion of a particular company
outsider. Other analysts covering the firm often arrive at different opinions about the
prospects of the firm, even though they are using the same set of public information.
Thus the level of uncertainty in an analyst recommendation is greater than that in
reported earnings. This is not to say that reported earnings are not subject to some level
of uncertainty; accounting restatements occasionally occur. Rather, this distinction
stems from the fact that reported earnings are subject to independent audits (and
quarterly reviews) and regulatory restrictions that carry with them stiff penalties for
inaccuracy or misrepresentation.” The recommendations of company outsiders, how-
ever, are not subject to similar oversight.4

Our third research question follows from the work of Drake et al. (2014), which
introduces the idea that the press can play either an information-dissemination role by
rebroadcasting news, an information-creation role by producing new information
content, or both. Here we explore whether the influence of the press on the pricing
of analyst recommendation revisions depends on whether reporters are simply repeat-
ing elements of the analyst news verbatim or augmenting it with their own editorial
content.

Our final research question examines the types of investors that are influenced by
broader dissemination of recommendation revisions by the press. Our ability to address
this question is subject to an important data limitation. We obtain our business press
data from RavenPack’s Dow Jones Edition, which captures professional press coverage
that is targeted primarily at professional investors (Drake et al. 2017). Thus our
analyses cannot speak to retail investors. We therefore focus on two types of profes-
sional investors: (1) institutional investors that execute large trades, and (2) high-
frequency traders that use computer algorithms to execute trades. Research is silent
as to whether these professional investors are influenced by variation in press coverage
of analyst recommendations.

Our empirical analyses are based on 52,783 recommendation revisions from 2000 to
2015. We find that approximately one-fourth of all analyst recommendation revisions
are covered by the business press. Furthermore, the vast majority of revisions (97%) are
covered in news flashes that contain virtually no editorial content and simply rebroad-
cast the news. Only a small portion (3%) are covered in full-length articles that often
bring together information from a variety of sources, including managers, analysts, and
other market participants, and provide readers of the news with editorial content.’ This

3 For example, on Aug 7, 2018, Tesla CEO Elon Musk tweeted his intention to take Tesla private at a price of
$420 per share. This announcement prompted an immediate double-digit increase in the firm’s stock price. He
was subsequently removed as chairman of Tesla but allowed to stay on as CEO. In contrast, any number of
analysts have made statements of similar magnitude with no SEC involvement. Note that Mr. Musk later
recanted this intention.

4 We acknowledge that managers also disseminate what could be viewed as opinions when they issue
guidance; however, these disclosures are more costly than a recommendation revision released by an analyst
and should therefore be given more weight by the market.

% See Appendix B for examples of news flashes and full-length articles.
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finding highlights the fact that the press that serves professional investors is primarily
engaged in disseminating recommendation revision information to their clients, rather
than providing independent commentary. Our determinants analyses reveal that recom-
mendation revisions are more likely to be covered if they are issued by a larger
brokerage, if they are issued by a less-busy analyst, or if the analyst’s previous revision
received coverage. Furthermore, small firms and those with less press coverage are
more likely to have their recommendation revisions covered. This result is important
because it suggests that the press steps in and plays a role as an information interme-
diary in the settings in which dissemination is most likely to help the market, that is,
when the information environment of the firm is weak.

Next, following Twedt (2016), we use the determinants model to address the fact that
the reporter’s coverage decision is nonrandom. We use two commonly employed
techniques. First, we conduct analyses using a propensity-score matched sample that
joins recommendation revisions that are similar across the observable determinants
associated with press coverage but have different coverage outcomes (i.e., covered versus
noncovered). Second, we use the determinants model to estimate a two-stage Heckman
selection model. Using both propensity-score matching and the Heckman approach, we
find that revisions covered by the press are associated with a significant increase in initial
price reaction and a significant decrease in post-revision drift. These results are consistent
with the idea that press coverage of analyst recommendation revisions promotes price
discovery and leads to more efficient capital market outcomes. In terms of the economic
magnitude of the effects, we find that a one standard deviation increase in recommenda-
tion changes not covered by the press is associated with an average abnormal stock return
of 2.1% over the three days surrounding the date of recommendation. However, a one
standard deviation increase in recommendation changes covered by the press is associ-
ated with an average abnormal stock return of 3.1% over the same three days. This spread
represents a 50% increase associated with press coverage. With respect to the post-
recommendation revision drift, we find that a one standard deviation increase in recom-
mendation changes not covered by the press is associated with an average abnormal stock
return of approximately 50 (80) basis points over 20 (60) trading days beginning two
days after the date of recommendation. However, a one standard deviation increase in
recommendation changes covered by the press is associated with an average abnormal
stock return of essentially zero over the same 20 or 60 days. Thus it appears that when
recommendation revisions are covered by the press, market participants more quickly
incorporate this news into a firm’s stock price.

We note that a large proportion of recommendations revisions (roughly 40%)
happen within one month of an earnings announcement. This makes interpreting results
potentially problematic, because any changes in stock price could arise from informa-
tion contained in an earnings announcement, which then precipitates a revision. To
isolate the effects of press coverage from the effects of earnings announcements, we
include an indicator equal to one for all revisions that occur within one month of an
earnings announcement in our models. In more restrictive tests, we exclude all revi-
sions within one month of an earnings announcement. In both cases, our results hold.

Our next set of tests investigates the information-dissemination versus information-
creation role of the press in the context of recommendation revisions. Here we find that
the larger initial reaction and smaller drift are driven exclusively by news flashes, and
there is no significant effect when full-length articles are released. These results are
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consistent with prior literature, which finds that broader dissemination by the press
promotes more efficient capital market outcomes, but they are inconsistent with the
notion that additional press commentary promotes similar increases in efficiency.

Our final set of tests explores which types of professional investors are influenced by
press coverage of recommendation revisions. We find results consistent with increased
large-trade institutional investors trading following recommendation revisions that are
covered by the media and no differential trading activity for high-frequency traders.
These results are consistent with large institutional investors having their attention
drawn to recommendation revisions that are covered in the press and then trading on
this new information.

This study contributes to the literature in several ways. First, we contribute to the
emerging literature that investigates the impact of the business press on capital markets
by examining how coverage decisions influence the pricing of analyst information.
Research in this area examines the media’s familiarity with certain analysts and how
this familiarity impacts the market reactions to analyst reports and the career outcomes
of the analysts (Bonner et al. 2007; Rees et al. 2015). The focus of these studies is on
full articles in the print media that cite or discuss a specific analyst. Importantly, the
media coverage examined in this work is focused on the people involved. Our study
contributes to this line of research by shifting the focus of the press coverage to the
analyst’s report, while controlling for the media’s familiarity with any particular
analyst. We further extend the literature by examining news flashes that are pushed
to professional investors immediately after the analyst report is made public; the
primary role of such news flashes is to disseminate, rather than create, information.
Our analyses shift the timing of the press coverage from an analysis of market reactions
influenced by prior press coverage (Bonner et al. 2007; Rees et al. 2015) to those
influenced by concurrent press coverage. Finally, we extend this line of research by
examining the types of professional investors (i.e., institutional investors and high-
frequency traders) that are influenced by the press coverage.

We also provide further support for the idea that the benefit of press coverage arises
from the broader dissemination of information (consistent with the work of Drake et al.
2014 and Twedt 2016), rather than through analysis and creation of new information.
Our findings reveal a general lack of interest by the business press in providing editorial
commentaries about the recommendation, which may suggest that the reporters either
generally agree with the analyst revision or do not have the expertise, time, or interest to
provide further commentary.® Thus the addition of editorial commentary by the reporter
may capture cases where there is a greater level of uncertainty or disagreement. We
leave more in-depth examination of this phenomenon to future researchers.

Finally, our study contributes new evidence on the topic of price formation. Our
results are consistent with the ideas expressed by Lee (2001) that prices do not
converge to fundamental value by fiat but rather require the time and effort of various
market participants. Our findings suggest that price formation is more efficient when
information intermediaries act in concert to more broadly disseminate the news. A large

© Untabulated results indicate that full coverage is more likely when a recommendation revision differs greatly
from the consensus recommendation. In our manual inspection of full-length articles, we observe that these
articles generally agree with the analysts’ recommendations but provide more in-depth explanations of why
the analysts chose to revise their recommendations.
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body of research investigates the impact of sell-side analysts in capital markets, and a
much smaller, separate line of research investigates the role of the business media. Our
study is among the first to examine the interplay between these two important
information intermediaries. We identify a situation in which the activities of analysts
and reporters create helpful synergies; broader dissemination of recommendation
revisions by the press appears to magnify the benefits of analysts’ reports. This finding
contrasts with conventional wisdom that the business press and analysts act as substi-
tutes (Fang and Peress 2009).

The rest of the paper is organized as follows. Section 2 reviews the literature and
develops hypotheses. Section 3 outlines our research design. Section 4 discusses the
data and reports our findings. Section 5 concludes.

2 Literature review and hypotheses

A long line of literature examines the relation between dissemination and capital market
outcomes. In perfectly efficient markets, broader dissemination of information will not
affect price discovery because, once released, the information will instantaneously be
transferred to all market participants and impounded into price (Merton 1987). How-
ever, theoretical work has demonstrated that, when information transfer is not instan-
taneous, the release of information will lead to different information sets across
different investors (Bloomfield 2002; Hirshleifer and Teoh 2003). Because price can
be seen as the weighted average of investor beliefs and information is gradually
incorporated into price, broader dissemination will, in theory, act to homogenize
investor information sets and lead to less disagreement and more efficient pricing
(Grossman and Stiglitz 1980; Hong and Stein 1999).

On the whole, the literature provides mixed evidence on whether broader dissem-
ination of accounting information leads to more efficient capital market outcomes,
though the evidence from the more recent studies generally suggests that it does. Chan
(2003) documents significant drift in stock prices after the publication of press articles,
particularly when the news is bad, and Vega (2006) finds that firms with more recent
press coverage experience greater post-earnings announcement drift. In contrast, Peress
(2008) finds that press coverage of earnings announcements reduces drift, although this
effect decreases with the number of other firms covered by the press on the same day.
Bushee et al. (2010) find that greater press coverage reduces information asymmetry.
Drake et al. (2014) provide evidence that press coverage alleviates certain types of
mispricing (i.e., cash flow mispricing) but not other types (i.e., accrual mispricing).
Finally, Twedt (2016) finds that press coverage of management earnings guidance
increases the speed with which prices reflect the guidance information.

Note that research has generally examined press coverage of firms’ disclosures of
key financial information, such as realized earnings or management guidance. In
contrast, this paper focuses not on the dissemination of earnings information by
managers but rather on the dissemination of opinions expressed by firm outsiders,
sell-side analysts, in their stock recommendations. These recommendations reflect the
opinion of a particular individual, and the views expressed can vary from those of other
analysts who cover the same company and base their analyses on a similar public
information set.
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Ex ante, it is unclear whether broader dissemination of analyst recommendations
will lead to more or less efficient pricing. The more recent studies discussed above
generally provide evidence that broader dissemination of a firm-initiated disclosures,
such as earnings, is associated with positive capital market effects (e.g., Twedt 2016).
Thus it may be that the dissemination effects would also be observed for analyst
recommendation revisions. The rationale here is similar to that proposed elsewhere.
That is, broader dissemination of value-relevant information, such as analyst recom-
mendations, should increase the visibility of this information to traders, which will
reduce information acquisition costs and lead to more efficient pricing (Grossman and
Stiglitz 1980; Bloomfield 2002; Drake et al. 2014). There are, however, important
differences between firm-initiated disclosures of earnings information disseminated to
investors and information produced by firm outsiders (i.e., financial analysts). We argue
that these differences could have the opposite effect and lead to less efficient pricing.
This prediction is motivated by several factors.

First, the market signal associated with analyst recommendations is noisier than that
of firm-generated financial information, because analysts have carte blanche to say
whatever they want. Firm managers, on the other hand, are subject to legal and
regulatory restrictions on what they disclose and how. This represents a unique feature
of analyst recommendations, in contrast to firm-generated press releases. This distinc-
tion matters because analysts are not legally obligated to report fully or truthfully, if
their incentives are not aligned with the incentives of investors. This leads to a loss of
information and a decrease in the perceived precision of analyst research (Fischer and
Stocken 2001; Morgan and Stocken 2003; Fischer and Stocken 2010). Analysts may
choose to withhold some private information or release a noisy signal, because of
desires to curry favor with management (Lim 2001) or incentives to garner investment
banking business (Beyer and Guttman 2012).

While untruthful or inaccurate disclosures are almost always costly to managers
(Beyer et al. 2010), it is not clear whether inaccurate opinions are costly to analysts. In
fact, the evidence of Groysberg et al. (2011) suggests that stock recommendation
performance and forecast accuracy have little bearing on the compensation of analysts.
Survey evidence also indicates that analysts are not compensated primarily for the
performance of their recommendations but instead are compensated largely according
to their industry knowledge (Brown et al. 2015).” Analysts self-report that issuing
forecasts well below consensus, which will influence their recommendations, can in-
crease their credibility with their clients. When this is combined with the fact that analysts
also have incentives to curry favor with management (their primary source of private
information) by issuing optimistic recommendations, it is less clear that the net effect of
these recommendations is to promote a stronger and clearer information environment.

Second, it is important to recognize that the literature provides mixed evidence
regarding the informativeness of analyst recommendations to investors in the first

7 We also acknowledge that analysts face clear career incentives to issue useful research (Hong et al. 2000;
Hong and Kubik 2003). However, these career concerns appear to be secondary to characteristics like
optimism and industry knowledge (more optimistic analysts are more likely to be promoted). These studies
further highlight the conflicts analysts face when making their recommendations, and they make it less clear
whether broader dissemination of these recommendations will be a net benefit for the pricing of securities.
Furthermore, Brown et al. (2015) demonstrate that mutual fund managers herd on recommendations, and this
herding has proved to be price destabilizing as mutual funds hold a higher level of stock.
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place. While research, including by Womack (1996), Bradley et al. (2014), and Li et al.
(2015), provides evidence that recommendations are informative, other studies, such as
by Altinkilic and Hansen (2009) and Chen et al. (2005), provide conflicting evidence.
In addition, Loh and Stulz (2011) show that only 12% of recommendation revisions in
their sample trigger significantly large market reactions and that influential recommen-
dation changes come only from a subset of skilled analysts.

Third, in addition to the uncertain nature of analyst recommendations and inevitable
disagreement among analysts, the coverage decisions of the business press could result in
greater disagreement among investors. The coverage decisions of reporters are a function
of their incentives to write articles about a particular recommendation.® One of the main
objectives of the press is to attract greater readership and thereby maximize subscription
and advertising revenues (Bushee et al. 2010). The press could accomplish this objective
by covering recommendations that strongly diverge from consensus and thus are more
newsworthy. This, in turn, could result in a broader dissemination of less informative
recommendations, which could trigger correlated trading in certain classes of investors
(e.g., retail investors) who are less equipped to evaluate the informativeness of the
recommendation. This sort of trading could impede price discovery (Drake et al. 2017).

Given the preceding discussion, it is unclear whether broad dissemination of analyst
recommendations by the business press will lead to more or less efficient pricing. Thus
whether the press plays a role in the pricing of opinions issued by analysts is an open
empirical question that leads to our first two hypotheses, stated as follows in the null form.

* HI: The initial stock market reaction to recommendation revisions is no different
when these revisions are covered by the business press.

* H2: Press coverage of recommendation revisions does not influence post-
recommendation revision drift.

When covering a recommendation revision, reporters choose whether to simply pass on
the key information via a news flash (dissemination) or to add editorial comments or
analysis via a full article. In the case of flash coverage, the capital market benefits stem
from the idea that the news flash makes the news—in this case, the analyst recommen-
dation revision—more visible to more investors (Soltes 2010; Li et al. 2011; Drake
et al. 2014). In addition to providing these broader dissemination benefits, full news
articles could communicate supplemental information to the market. Full new articles
that appear in print media (e.g., The Wall Street Journal) are also more likely to be
consumed by nonprofessional investors who do not have access to news flashes. While
research provides evidence that reporters do generate value-relevant information
(Miller 2006), it is still unclear whether the additional information provided by the
reporter helps or hinders the processing of the analyst revision. Bushee et al. (2010)
find that media editorials increase information asymmetry around earnings announce-
ments. Drake et al. (2014) find no evidence that additional editorial content helps in the
pricing of accounting information disclosed with earnings announcements. Amiram
et al. (2016) suggest that new information can either increase or decrease information

& In fact, the business press does not cover all the recommendations issued. Table 2 Panel A shows that only
about 25% of recommendation revisions receive coverage.
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asymmetry, depending on an investor’s information set. Overall, it is not clear which
role (if any) the press plays in influencing the incorporation of recommendation
revisions into prices. This leads to our third hypothesis.

*  H3: The way in which the business press disseminates recommendation revisions
(via flash or full coverage) does not influence any observed coverage effects

3 Research design
3.1 Determinants of business press coverage of analyst recommendations

To examine the determinants of the press coverage of analysts’ recommendations, we

estimate the following logistic regression, with standard errors clustered by firm and
9

quarter.

Pr(Press_Cover = 1) ; = o + ojAbs_Recommendation_Change, + coAllStar,
+ asForecast_Accuracy,
+ asRecommendation_Horizon; + asFirm_Experience,
+ aeGeneral_Experience, + a7 Broker_Size,
+ aglndustry_Coverage, + aFirm_Coverage,
+ ayoPrior_Press_Cover_Analyst,
+ a11ABS_ABN _RET; + a12ABN _TURN; 4 a13SUE;
+ a4 LNMVE, 4+ o ;sMTB; + ;s LNANALYST,
+ a17INST_HOLD; + oisLNEMPLOYEE,
+ aj9gLNOWN, + a0Qt1 _TURN, + a1 Ot1 _VOLAT,

+ apyPrior_Press_Cover_Firm; + ap3SP1500, + ¢, (1)

where Press_Cover is an indicator variable equal to 1 if an analyst’s recommendation is
covered by the business press and 0 otherwise. We include a very broad set of analyst-
and firm-level characteristics that could be associated with the probability that the press
will cover analysts” recommendations. We acknowledge that, while our approach is
largely exploratory, our objective here is to explain as much of the variation in the
reporter’s endogenous decision to cover a particular recommendation as possible, as the
model constitutes the first stage in both the Heckman selection model and the
propensity-score matched model. First, Rees et al. (2015) find that the press is more
likely to quote analysts who have characteristics that research finds to be associated
with the quality of the analyst. Accordingly, we control for Institutional Investor All

? Inferences remain unchanged when we use probit regression, instead of logistic regression.
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Stars (AllStar), the accuracy of the analyst in predicting the firm’s prior quarter earnings
(Forecast Accuracy), the analyst’s firm-specific and general experience
(Firm_Experience, General Experience), the brokerage resources available to the
analysts (BrokerSize), and the timeliness of the analyst’s recommendations
(Recommendation_Horizon). We also include two analyst characteristics associated
with analyst busyness, which may indicate poorer quality reports by capturing variation
in the relative number of industries an analyst covers (Industry Coverage) and the
relative number of firms an analyst covers (Firm_Coverage) (e.g., Mayew 2008).

To capture variation in analyst characteristics, we follow Clement and Tse (2005)
and scale each of the continuous characteristic variables to range from 0 to 1, using a
transformation that preserves the relative distances among each characteristic’s mea-
sures for firm j in quarter ¢. The relative measures of the analyst characteristics take the
following form.

Characteristic_raw; j ,—min (Characteristic_mw j.t)

Characteristics j; = — - — ,
' max (Charactenstlcmw j.t) —min (Characterlstlc_mw j,t)

where high Characteristic; ; , values indicate that analyst i scores high on
Characteristic_raw, relative to other analysts who follow firm j in quarter #.'° We also
control for the celebrity status of the analysts. Bonner et al. (2007) find that the press
tends to focus on a subset of celebrity analysts, whom they identify using media
coverage of the analyst. We proxy for this potential status by identifying whether any
recommendation for any firm that is issued by an analyst is covered by the business
press at least once during the 30 days prior to the date of his or her current recommen-
dation for a firm (Prior Press _Cover Analyst).

Next, we include three variables that capture the magnitude of the information
content of the recommendation revision. Information demand from investors may be
higher for analyst recommendations that have greater information content. We capture
the information content of recommendations by including the absolute value of rec-
ommendation changes (Abs_Recommendation_Change), absolute value of abnormal
stock returns around recommendation dates (ABS ABN RET), and abnormal share
turnover around recommendation dates (ABN_TURN).

We also control for a broad set of firm- and industry-level variables that are potentially
correlated with the information environment of the firm. We include earnings surprise
(SUE), because recent research finds that post-earnings announcement drift relates to
press coverage (Vega 2006; Peress 2008; Drake et al. 2014). We include firm size
(LNMVE) to control for market demand for information about the firm (Bushee et al.
2010). We include analyst following (LNANALYST), because some argue that analyst and
press coverage are substitutes (Fang and Peress 2009). Thus LNANALSYST controls for
the potential effect of analyst coverage on press coverage. Because institutional investors
are the major clientele of newswires (Soltes 2010), recommendation revisions for firms
with greater institutional ownership will be more likely to receive coverage. We therefore
include the percentage of institutional ownership (/NST _HOLD). To control for growth
opportunities, we include market-to-book ratio (MTB).

10 As a robustness test, we also use the sample means/medians in computing the relative analyst characteristics
and obtain similar results (untabulated).

@ Springer



The role of the business press in the pricing of analysts'... 351

Finally, the amount of attention a firm receives may also be associated with the press
coverage decision. We include three proxies for investor attention: prior quarter stock-
return volatility (Qt/ VOLAT), prior quarter market-adjusted share turnover
(Ot1_TURN), and membership in the S&P 1500 (SP/500) (Li et al. 2011). We also
include a proxy for the amount of attention a firm receives from the general press.
Specifically, we include the firm’s recent general coverage in the business press during
the prior month (Prior Press Cover Firm). All variables are measured at fiscal quarter
t, prior to the revision announcements.

3.2 Selection bias

Prior literature documents that press coverage is not random (Bushee et al. 2010; Soltes
2010), so observable and unobservable factors related to the decision to cover a
particular analyst recommendation revision may be associated with the stock market
pricing of the information released in the recommendation revision announcements. To
alleviate this potential selection bias, we employ two methods common in the literature:
the Heckman selection model and propensity-score matching.

In the first stage of the Heckman method, we model the likelihood that an analyst
recommendation revision receives coverage in the press using a logistic regression. We
first estimate the model for press coverage, regardless of the type of coverage, using the
dependent variable, Press_Cover. Then, following Drake et al. (2014), we investigate
press coverage through news flashes and full articles separately, because the type of
coverage may be determined by a different weighting of factors. To estimate the model
for news flash coverage (full article coverage), we use a dependent variable,
Flash_Cover (Full Cover), an indicator variable equal to 1 if an analyst recommenda-
tion is covered in a news flash (full article) disseminated by the press and 0 otherwise.

The Heckman selection model requires an instrument to satisfy the exclusion
restriction. This instrument must be an exogenous variable included in the first-stage
model that is assumed not to affect the dependent variables in the second-stage
regressions. Following Drake et al. (2014), we use press coverage of the prior year’s
earnings announcement for firm i (Prior Press Cover EA) as our instrument, because
the coverage of the prior year’s earnings announcement is likely to be associated with
coverage of current analyst recommendation revisions, but it is unlikely to affect future
stock returns due to its lagged nature. We estimate an expanded version of Eq. (1),
which adds the instrument to the equation, and then calculate the inverse Mills ratio
(InverseMills), which is included in the second-stage regressions. We replace the
dependent variable in Eq. (1) with Flash Cover and Full Cover and repeat this
estimation procedure to compute the inverse Mills ratio separately for the news flash
and full article coverage models, respectively.''

1 Following the recommendations of Lennox et al. (2012), we conduct additional tests to determine the
validity of this instrument. In untabulated results, we test the exclusion restriction. First, we verify that our
instrument (coverage of the prior period earnings announcement) is associated with press coverage of current
analyst recommendation revisions but not with current stock returns on the date of the revisions and the post-
recommendation revision return drift. Second, we also sequentially estimate the logit model in Panel B of
Table 3, with one control variable being omitted each time, and find that our results are unaffected. Third,
following Bushee et al. (2003), we remove all control variables from the model (except the instrumental
variable) and again find that our inferences are unaffected.
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Second, we also employ propensity-score matching to identify a sample of recom-
mendation revisions that did not receive newswire coverage (the control group) but are
otherwise similar across observable dimensions to the recommendation revision that
received the coverage (the treatment group). To do this, we estimate Eq. (1) on our
sample of 52,783 recommendation revision observations. We then match (without
replacement) each recommendation revision observation that received newswire cov-
erage with a noncovered recommendation revision from the same year that has the
closest propensity score within a maximum distance of 1%. This procedure yields
16,567 observations in the covered sample and 16,567 observations in the noncovered
matched sample.

3.3 Tests of hypotheses

To test whether the initial market reaction to recommendation revisions is greater when
the revisions are covered in newswires (H1), we estimate the following OLS regression
with standard errors clustered by firm and quarter.'

Abn_Return(—1,+1), = v, + v,Recommendation_Change, + -y, Press_Cover,
+ v3Recommendation_Change,*Press_Coverage,
+ v4AlIStar; + ~ysForecast_Accuracy,
+ v¢Recommendation_Horizon, + -y, Firm_Experience,
+ v3General_Experience, + ~9Broker_Size;
+ vyolndustry_Coverage, + v, Firm_Coverage,
+ vy Prior_Press_Cover_Analyst, + v,3;ABS_ABN _RET,
+ Y14ABN _TURN, + 7v,5SUE; + v{,LNMVE; + ~v;MTB,
+ v1sLNANALYST; + 7,oINST_HOLD,
+ 0 LNEMPLOYEE; + v, LNOWN; + 7, Ot1_TURN,
+ vp30t1 _VOLAT; + vy 4Prior_Press_Cover_Firm,
+ v,5SP1500; + Industry Fixed + Quarter Fixed+ (2)

where Abn_Return(—1, +1) is the raw buy-and-hold stock return over (t=—1, +1)
minus the return to a benchmark portfolio formed based on size, book-to-market, and
momentum over the same three days (t=0 is the date of the recommendation revision).
The variable of interest is the interaction between Recommendation Change and
Press_Cover, where Recommendation_Change is the signed change of recommenda-
tions and Press_Cover is an indicator variable equal to 1 for recommendations that
received newswire coverage and 0 otherwise. If the initial stock market reaction to

'2 In all regressions, we use fiscal quarter fixed effects. The results hold when we use calendar quarter fixed
effects.
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recommendation revisions covered in newswires is greater than those not covered, we
expect the coefficient of that interaction ( 3) to be significantly positive. We include all
of the determinants from the first-stage model into the model as control variables. (See
appendix 1 for variable definitions.)

Next, to test whether press coverage alleviates the post-recommendation revision
drift (H2), we estimate the following OLS regression with standard errors clustered by
firm and quarter.

Abn_Return(+2,420 or + 2,+60), = 69 + 61 Recommendation_Change,
+ 8, Press_Cover;
+ d3Recommendation_Change,*Press cover,
+ Control Variables + Industry Fixed

+ Quarter Fixed + V,, (3)

where Abn_Return(+2, +20 or+ 2, +60) is the raw buy-and-hold stock return over
(t=+2, +20 or+ 2, +60) minus the return to a benchmark portfolio formed based on
size, book-to-market, and momentum over the same three days. (t=0 is the date of the
recommendation revision.) Consistent with our second hypothesis, if the business press
coverage contributes to alleviating the drift, we expect the coefficient of the interaction
between Recommendation_Change and Press_Cover (J;) to be significantly negative.
Control variables in Eq. (3) are the same as those in Eq. (2).

Lastly, to test whether the effects of the press coverage on the stock market pricing
of recommendation revisions arise mainly from its information-dissemination role or its
information-creation role (H3), we estimate the following OLS regression with stan-
dard errors clustered by firm and quarter.

Abn_Return(—1,+1, 42,420 or + 2, +60),
= wo + wiRecommendation_Change, + wrFlash_Cover; + wsFull_Cover,
+ wyRecommendation_Change, *Flashcoyer,
+ wsRecommendation change, *Full covers + Control Variables

+ Industry Fixed + Quarter Fixed + v, (4)

where Abn_Return(—1, +1, +2, +20 or+ 2, +60) is the raw buy-and-hold stock
return over (t=—1, +1, +2, +20 or+2, +60) minus the return to a benchmark
portfolio formed based on size, book-to-market, and momentum over the same
period. (t=0 is the date of the recommendation revision.) Flash Cover
(Full Cover) is an indicator variable equal to 1 if a recommendation is covered in
anews flash (full article) disseminated and 0 otherwise. If the press coverage affects
the stock market through its dissemination (creation) role, we expect the coefficient
of the interaction between Recommendation _Change and Flash _Cover
(Full _Cover) to be significantly positive in the initial stock market reaction tests

@ Springer



354 M. Ahn et al.

and significantly negative in the post-recommendation revision drift tests. Control
variables in Eq. (4) are the same as those in Eq. (2).

We estimate Eqs. (2), (3), and (4) using the full sample, the Heckman two-stage
method, and the propensity-score matched sample. When we estimate these three
models using the Heckman method, we include InverseMills as an additional
control variable as part of the Heckman selection model. When we estimate the
models using the propensity-score matched sample, we exclude /nverseMills from
the model.

4 Empirical results
4.1 Data and sample

We test our predictions using business press data from RavenPack’s Dow Jones
Edition. This dataset includes the full Dow Jones news archive, which consists of all
Dow Jones Newswires and Wall Street Journal articles and identifies whether a
particular article relates to firm-specific events, such as earnings announcements
(examined in prior research) or analysts’ recommendation revisions (our focus).'> We
obtain data on analysts’ recommendations from the Institutional Brokers Estimate
System (I/B/E/S). We focus on recommendation revisions and not the recommendation
levels, because prior research shows that recommendation changes are more informa-
tive to markets (e.g., Boni and Womack 2006; Jegadeesh and Kim 2010). We obtain
financial statement data from Compustat, stock returns and volume data from the
Center for Research in Security Prices (CRSP), and data on institutional ownership
from Thomson Reuters.

To construct our sample, we first collect from I/B/E/S all the recommendations
issued between 2000 and 2015. We begin our sample in 2000, because RavenPack
provides data from January 1, 2000. We then compute recommendation revisions and
exclude reports with missing revisions. After merging these revisions with data from
the CRSP/Compustat Merged Database, we have a total of 315,266 recommendations.
We then apply additional procedures to identify recommendations covered by the press,
which we denote as Covered, and recommendations not covered by the press, which we
denote as Not Covered.'*

We construct the Covered sample as follows. First, because RavenPack’s firm
identifier is the ISIN, we require each firm-recommendation observation to have a
nonmissing ISIN in Compustat. Second, to match each recommendation revision to
the article that covered that revision, we require that 1) each article have the same

13 The Dow Jones news archive has been used in numerous accounting and finance studies (e.g., Barber and
Odean 2007; Tetlock 2010; Drake et al. 2014).

'4 This identification is complicated by the fact that RavenPack does not include the level of recommendation
or the identity of the brokerage or analyst, so we cannot match the article to each recommendation in cases
where there are multiple recommendations by different brokerages for a given firm within a short period.
However, RavenPack includes the direction of the recommendation revision and provides the article’s
headline, which includes a brokerage name. We manually read the headline to extract a brokerage name
and use the name as well as the direction of the revision to identify the article that actually covered the
revision.
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ISIN as that for each firm-recommendation, 2) each article report the same direction
of the revision as the actual revision, and 3) each article be issued within two days
of the revision date.'> These requirements remove 175,182 recommendations (=
362 + 174,820), leaving 140,084 matched recommendations. Next, we manually
read the headline of each of the articles matched to each recommendation from the
second step to check whether the brokerage name mentioned in the headline is the
same as that issuing the actual recommendation.'® This procedure removes an
additional 60,033 recommendations. Lastly, we exclude reiterated recommenda-
tions and require nonmissing variables used in the determinants model, which
removes 57,700 recommendations. This leaves 22,351 recommendation revisions
covered by the press.

To construct the Not Covered sample, we first exclude those covered revisions
(80,051 recommendations) from the total revision sample merged with Compustat
(315,266 recommendations) and then further exclude 31 revisions, due to unidentifi-
able brokerage names. After requiring no reiterated recommendations and nonmissing
determinants and control variables, we have a total of 30,432 recommendation revi-
sions not covered by the press. In total, we use 52,783 recommendation revisions
(22,351 + 30,432) in our determinants model. Table 1 provides a detailed description of
how we arrive at our final sample.

4.2 Distribution of analysts’ recommendation revisions

Table 2, Panel A, shows that about 25% of analysts’ recommendation revisions are
covered in the press. Panel B of Table 2 shows that about 97% of the revisions are
covered in news flashes, and only 3% are covered in full articles. This suggests that a
majority of the coverage in our sample rebroadcasts the basic information about the
revisions, such as the identity of the brokerage and the direction of the revision, without
providing any additional editorial content or analysis.'” Panel C of Table 2 presents the
percentage of upgrades, downgrades, and reiterations for all and covered revisions.
Two findings are noteworthy here. First, we observe more downgrades than upgrades
both in the full set of revisions and in the covered revisions. Second, the percentage of
reiterations for covered revisions is much smaller than that for all revisions. Panel D of
Table 2 reveals that among the covered revisions, news flashes cover more downgrades
than upgrades (53.74% for downgrades versus 49.12% for upgrades), whereas full
articles cover more upgrades than downgrades (52.38% for upgrades versus 47.84% for
downgrades).

'S Bradley et al. (2014) show that, for a significant portion of recommendations covered in newswires, the
reported I/B/E/S time stamp is delayed, relative to the newswire stamp, on average, by about 3.7 h with a
median of 1.6 h. We therefore make the simplifying assumption that any article that mentions an analyst’s
recommendation revision for a firm within two days of the revision date relates to that revision. To ensure an
unambiguous match, we manually read all the headlines of articles matched to each recommendation in the
second step.

16 This task was accomplished with the help of four research assistants, who manually read and matched
(confirmed) each headline.

7 Drake et al. (2014) note that about 68% of earnings announcements are covered in news flashes, which is
lower than the news-flash coverage of analyst recommendation revisions. This finding suggests that for
earnings announcements (as opposed to analysts’ recommendations), the media is more likely to immediately
produce and disseminate additional related content than to simply repeat basic facts about earnings.
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Table 1 Sample Composition

Total I/B/E/S recommendations issued between 2000 and 2015 517,528

Missing recommendation revisions (177,430)

Exclude recommendation revisions not merged to Compustat (24,832)

Total recommendation revisions merged to Compustat 315,266
Covered

Exclude recommendation revisions for firms without ISIN on Compustat (362)

Exclude recommendation revisions not covered by any article that has (174,820)

the same ISIN, reports the same direction of revisions, and is issued
within two days around recommendation dates

Exclude recommendation revisions that cannot be matched to any article (60,033)
due to different or unidentifiable brokerage names
Recommendation revisions covered by the business press 80,051
Exclude reiterated recommendations (2227)
Missing determinant and control variables used in the determinants model (55,473)
Final recommendation revisions covered by the business press 22,351

Not Covered

Exclude recommendation revisions covered by the business press (80,051)
Exclude recommendation revisions that cannot be matched to any article 31)
due to unidentifiable brokerage names
Recommendation revisions not covered by the business press 235,184
Exclude reiterated recommendations (73,009)
Missing determinant and control variables used in the determinants model (131,743)
Final recommendation revisions not covered by the business press 30,432
Final sample used in the determinants model 52,783

4.3 Determinants of the business press coverage of analysts’ recommendation
revisions

Table 3, Panel A, provides descriptive statistics of determinants and control variables in
Eq. (1). The mean of Press_Cover for our sample is 0.423, which indicates that, out of
52,783 recommendation revisions, 42.3% (i.e., 22,327 revisions) are covered in the
press. The mean (median) of Abs Recommendation_Change is 1.399 (1), which
indicates that on average, recommendation revisions reflect an upgrade or downgrade
of approximately one level. We also find that approximately 8.9% of analysts in our
sample are AllStar analysts, and about 76% of our sample firms are members of the
S&P 1500 stock index.

Column (1) in Panel B of Table 3 presents the results of estimating Eq. (1).
Columns (2), (3), and (4) report the results from estimating an expanded version of
Eq. (1), which adds the instrumental variable Prior Press Cover_ EA as part of the
Heckman selection model. Column (1) reveals that analyst recommendations are
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Table 2 Distribution of Analysts’ Recommendation Revisions

Panel A: Percentage of Recommendation Revisions Covered versus Not Covered

Frequency Percentage
Covered 80,051 25.39%
Not Covered 235,184 74.61%
Total 315,235 100%

Panel B: Percentage of Recommendation Revisions Covered in News Flashes versus Full Articles

Frequency Percentage
News Flash 77,716 97.1%
Full Article 2335 2.92%
Total 80,051 100%

Panel C: Percentage of Recommendation Revisions for All versus Covered

Recommendation Revision All Covered

Frequency Percentage Frequency Percentage
Up 109,286 34.67% 37,167 46.43%
Down 130,713 41.47% 40,657 50.79%
Reiterate 75,236 23.87% 2227 2.78%
Total 315,235 100% 80,051 100%

Panel D: Percentage of Recommendation Revisions for Covered: News Flashes versus Full Articles

Recommendation Revision News Flash Full Article

Frequency Percent Frequency Percent
Up 35,949 49.12% 1218 52.38%
Down 39,545 53.74% 1112 47.84%
Reiterate 2222 2.86% 5 0.21%
Total 77,716 100% 2335 100%

more likely to be covered when they are issued by analysts who work for larger
brokerages and cover fewer companies. We also find that the press is more likely to
cover revisions issued by analysts whose recommendations have been covered in
the past. Interestingly, we find that the coefficient on General Experience is negative and
the coefficient on Industry _Coverage is positive. These findings suggest that recommen-
dations issued by analysts who are more experienced and cover fewer industries are less
likely to be covered. This result is unexpected and warrants further investigation. In
untabulated analysis, we find that General Experience (Industry Coverage) is highly
correlated with Firm_ Experience (Firm_Coverage). When Firm_Experience
(Firm_Coverage) is removed from the regression, the coefficient on General Experience
(Industry _Coverage) is no longer significant. With respect to firm-level characteristics,
we find that smaller firms and those with more negative earnings surprise and greater
institutional holdings are more likely to have their recommendation revisions covered by
the press.
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Next, we present the estimation results that include the instrument Prior Press
Cover_EA in columns (2), (3), and (4) of Panel B. We find that Prior Press_Cover EA
is significantly positively associated with the current press coverage of analysts’
recommendation revisions, which is consistent with the requirement for a valid
instrument.

We also use the estimation results for Eq. (1) to construct our propensity-score
matched sample. Here we compute the propensity scores and use these scores to match
each covered recommendation observation to a noncovered recommendation observa-
tion. Our propensity-score matching results in a final sample of 16,567 covered
observations matched with 16,567 noncovered observations. To ensure that these
samples are similar across all observable dimensions, except for the treatment effect
(i.e., newswire coverage), we examine the covariate balance in Table 4. The first
(second) three columns report means (medians) of the independent variables in Eq.
(1) for both covered and noncovered observations and the difference in the means
(medians). The third (sixth) column indicates no significant differences in the means
(medians) for the vast majority of the variables. Only two (eight) of the 23 variables
exhibit a significant difference in means (medians), which indicates that a reasonable
covariate balance is achieved. To ensure that these differences do not drive our results,
we include those variables as control variables in our subsequent analyses. Including all
variables in Eq. (1) as control variables in subsequent tests does not change our
inferences.

4.4 The effects of the business press coverage of analysts’ recommendation
revisions on the stock market pricing of the revisions

To investigate the effects of the business press coverage of analysts’ recommendation
revisions on the stock market pricing, we first perform a univariate analysis on three-
day stock market reaction centered on the I/B/E/S-reported recommendation announce-
ment dates and on the post-recommendation revision drift. Table 5, Panel A, shows
that, for our full sample, we find three-day abnormal returns of 3.0% for upgrades and
—4.2% for downgrades.'® Three-day abnormal returns for covered upgrades
(downgrades) are about 1.1% (0.8%) greater (smaller) than those for noncovered
upgrades (downgrades), indicating that investors react more strongly to revisions
disseminated by the press. These differences are not only statistically but also econom-
ically significant. The results suggest that a 1.1% difference in returns is approximately
36% of the average returns for upgrades (1.1%/3% = 0.36). Also, a— 0.8% difference is
approximately 20% of the average returns for downgrades (—0.84%/—4.17% = 0.20).
The press may influence the stock market reaction to revisions by disseminating
either new or existing information to a broader class of investors. To investigate
whether the stronger market reaction to covered revisions is driven by the press’s
information-dissemination role, in Panel A, we also compare revisions covered in news
flashes with those covered in full articles. We find that upgrades (downgrades) covered

'8 The size of these returns is comparable to that found previously. For example, Womack (1996) finds 3.3%
(—4.3%) of three-day abnormal returns for upgrades (downgrades). Jegadeesh and Kim (2010) find 2.29%,
—3.40%, and —0.12% of two-day abnormal returns following recommendation revisions for upgrades,
downgrades, and reiterations, respectively.
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in news flashes generate 0.6% (1.6%) greater (smaller) returns than those covered in
full articles. These findings suggest that the press influences stock market reaction to
revisions mainly through its information-dissemination role.

Regarding the post-recommendation revision drift, Table 5, Panel A, shows that the
drift for covered revisions, especially those covered in new flashes, is significantly
smaller than that for the noncovered revisions.'® For example, the difference between
the three-month drifts [+2, +60] of covered and noncovered upgrades is —0.25%
(0.27% - 0.52%), which is about 60% of the average drift for upgrades (0.25/0.42 =
0.60). Similarly, for downgrades, the difference is 0.14% (—0.57-(—0.71%)), which is
about 21% of the average drift for downgrades (0.14/0.66 =0.21).

In Table 5, Panel B, we present descriptive statistics for the variables used in Egs.
(2), (3), and (4) for the full and propensity-score matched samples. Although many of
the control variables exhibit significantly different means between the samples of
covered and noncovered revisions before matching, only three variables (BrokerSize,
Prior_Pres_Cover Analyst, and EA_Dummy) show differences after matching; these
variables are included as control variables in subsequent analyses and do not affect
results.

One limitation of testing the effects of the press coverage of analysts’ recommen-
dation revisions on the stock market is that many of the revisions coincide with
earnings announcements. This inhibits disentangling the effect of the coverage from
that of the earnings announcements. We explore this potential confound in Table 6.
Here we find that for approximately 40% of firms with an earnings announcement
issued within one month around the date of recommendation, the sign of the recom-
mendation revision is opposite to the sign of unexpected earnings, and vice versa. For
example, Table 6, Panel A, shows that 61,808 downgrades (24,177 upgrades) are
preceded by unexpected earnings (i.e., SUE) that beat (miss) consensus analyst earn-
ings forecasts. For these observations, the post-recommendation revision drift is con-
taminated, at least in part, by the post-earnings announcement drift moving in the
opposite direction. Panel B (Panel C) also shows that about 41% (48%) of revisions
coincide with (are followed by) the announcement of unexpected earnings with the
opposite sign.

To isolate the effects of the business press coverage from the effects of earnings
announcements, we use two approaches. First, we expand Eq. (2) through Eq. (4) by
adding an indicator variable, EA Dummy, which equals one if a firm made an earnings
announcement within one month around the date of the recommendation revision
(otherwise zero), and the interaction of EA_Dummy with variables of interest. Second,
we estimate those three equations excluding observations with EA_ Dummy equal to
one from our sample.

As mentioned previously, we also conduct analyses using Heckman’s two-stage
procedure and propensity-score matching. In Tables 7 through 9, we present the
results using the full sample, the Heckman second-stage model, and the propensity-
score matched sample. For each of the three approaches, we then present three sets

19 It is hard to find prior studies that allow us to directly compare the size of the drift, given that prior studies
use different samples, conditioning variables, and event windows. It is worth pointing out that the drift is
bigger for older samples. Our sample period is between 2000 and 2015. Mikhail et al. (2004) use a sample
between 1985 and 1999 and show that the one-month drift for upgrades (downgrades) is between 0.51% and
0.87% (between —0.62% and — 0.86%).
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368 M. Ahn et al.

Table 6 Distribution of Unexpected Earnings and Recommendation Revisions

Revision Total

Down Up

Panel A: Firms with Earnings Announcements Issued within One Month prior to the Date of
Recommendation

SUE[-30, —1] Miss 32,438 24,177 56,615
Meet 12918 9342 22,260
Beat 61,808 57,003 118,811
Total 107,164 90,522 197,686

Panel B: Firms with Earnings Announcements Issued at the Date of Recommendation

SUEJ[0] Miss 2484 850 3334
Meet 812 351 1163
Beat 3651 2814 6465
Total 6947 4015 10,962

Panel C: Firms with Earnings Announcements Issued within One Month after the Date of
Recommendation

SUE[+1, +30] Miss 29,096 20,492 49,588
Meet 1546 1086 2632
Beat 49,550 45,280 94,830
Total 80,192 66,858 147,050

of estimation results. The first column presents results from the base model, the
second column reports results from including FA _Dummy as a control variable, and
the third column shows results from excluding observations where EA Dummy
equals 1.

4.4.1 Test of H1: The effects of the business press coverage on the initial market
response to analysts’ recommendation revisions

Table 7 presents the results of estimating Eq. (2). Consistent with prior studies, the first
column reveals that the coefficient on Recommendation Change is significantly pos-
itive, indicating that analysts’ recommendation revisions are informative to stock
market investors. Consistent with H1, the coefficient on the interaction between
Recommendation_Change and Press _Cover is also significantly positive. As shown
in the second and third columns, the coefficient remains positive and significant when
EA_Dummy and its interactions are included or when observations with EA_Dummy
equal to one are excluded from the analysis. In addition, columns (4) through (9) show
that the significantly positive coefficient is robust to including the inverse Mills ratio
calculated in the first-stage regression as well as to using the propensity-score matched
sample. The positive coefficient on the interaction term is consistent in all nine
specifications and suggests that the initial stock market reaction to analysts’
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The role of the business press in the pricing of analysts'... 371

recommendation revisions is greater when the revisions are covered by the press.?’ In
terms of the economic magnitude of the effects, the estimation results in column (3)
suggest that a one standard deviation increase in recommendation changes covered (not
covered) by the press is associated with an average abnormal stock return of 3.1%
(2.1%) over the three days surrounding the date of recommendation, which is equiv-
alent to a 50% increase associated with press coverage.

Our finding of the greater market response to recommendation revisions covered by
the press adds to the literature on analysts’ recommendations and the business press two
ways. First, the finding provides additional evidence that analysts’ recommendation
revisions are informative.! If they were not, broadcasting the revisions to a broader
class of investors should not significantly and systematically affect market pricing.
Second, the finding also implies that analysts and the business press have a comple-
mentary relationship. The greater market response to covered recommendation revi-
sions indicates that reporters help broadcast analysts’ summaries and interpretations of
new information. To our knowledge, this complementary relationship has not been
examined before. In fact, Fang and Peress (2009) suggest that analyst coverage and
media coverage are substitutes. This implication also speaks to the call by Miller and
Skinner (2015) for research on the interaction between information intermediaries.

4.4.2 Test of H2: The effects of the business press coverage
on the post-recommendation revision drift

Table 8 presents the results of estimating Eq. (3). Table 8, Panel A (B), reports the results
for one-month (three-month) post-recommendation revision drift. First, Panel A of
Table 8 shows that the coefficient on Recommendation Change is significantly positive,
which is consistent with prior research and provides evidence for one-month post-
recommendation revision drift. With respect to H2, we find that the coefficient on the
interaction between Recommendation Change and Press_Cover is insignificant. How-
ever, the coefficient becomes negative and significant when EA_Dummy and its inter-
action terms are included, as shown in the second column, or when observations with
EA_Dummy equal to 1 are excluded, as shown in the third column. On the other hand,
the coefficient on the triple interaction among EA_Dummy, Recommendation_Change,
and Press_Cover is positive and significant. These findings suggest that, consistent with
our concern, the post-recommendation revision drift is significantly influenced by the
post-earnings announcement drift moving in the opposite direction. The negative and
significant coefficient on the interaction between Recommendation Change and
Press_Cover is also robust to including the inverse Mills ratio and using the
propensity-score matched sample. As Panel B of Table 8 shows, we find similar results

20 We also note that the coefficient on the triple interaction among EA_Dummy, Recommendation_Change,
and Press_Cover is significantly negative. This negative coefficient is consistent with our concern that the
stock market reaction to recommendation revisions is contaminated by the reaction to earnings
announcements.

2! There is no conclusive evidence on the informativeness of analysts’ recommendations. Some studies,
including those by Womack (1996), Bradley et al. (2014), and Li et al. (2015), provide evidence for the
informational role of the recommendations. On the other hand, other papers, including those by Altinkilic and
Hansen (2009) and Chen et al. (2005), provide conflicting evidence. Loh and Stulz (2011) also show that only
about 12% of recommendation revisions in their sample are influential in returns and that influential
recommendation changes come only from a subset of skilled analysts.
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using the three-month post-recommendation revision drift. Overall, the significantly
negative coefficient on the interaction between Recommendation Change and
Press_Cover provides evidence consistent with H2 and indicates that press coverage
significantly reduces the post-recommendation revision drift.

In terms of the economic magnitude of the effects, the results in Table 8, Panel A
(B), column (3), suggest that a one standard deviation increase in recommendation
changes not covered by the press is associated with an average abnormal stock return of
approximately 50 (80) basis points over 20 (60) trading days beginning two days after
the date of recommendation. In contrast, the results indicate that a one standard
deviation increase in recommendation changes covered by the business press is
associated with an average abnormal stock return of essentially zero over the same
20 or 60 days.

4.4.3 Test of H3: cross-sectional analysis of the effects of the business press coverage
on the stock market pricing — news flash versus full article

In this subsection, we examine whether the effects of press coverage on the initial stock
market reaction to analysts’ recommendation revisions and on the post-
recommendation revision drift are attributable to news flash coverage, full article
coverage, or both types of coverage. Table 9 presents the estimation results for Eq.
(4), which includes two indicator variables, Flash _Cover and Full Cover, to identify
recommendation revisions covered in news flashes and full articles, respectively, and
their interactions with recommendation changes. As shown in Panel A of Table 9, we
find that the coefficient on the interaction between Recommendation _Change and
Flash_Cover is positive and significant in all nine regressions, whereas the coefficient
on the interaction between Recommendation_Change and Full Cover is insignificant.
These findings indicate that the greater stock market reaction to recommendation
revisions covered in the press, as documented in Table 7, arises mainly from the greater
stock market reaction to the revisions covered in news flashes, rather than full articles.
Panels B and C of Table 9 show that the coefficient on the interaction between
Recommendation _Change and Flash Cover is negative and significant when
EA_Dummy and its interaction terms are included and when observations with
EA Dummy equal to 1 are excluded. On the other hand, the coefficient on the
interaction between Recommendation Change and Full Cover is insignificant in all
regressions. These findings indicate that the smaller drift of the covered revisions, as
documented in Table 8, arises mainly from the smaller drift of revisions covered in new
flashes, rather than full articles.

We conduct a number of untabulated cross-sectional tests to explore whether full
articles influenced the pricing of recommendation revisions in certain subsamples.
Specifically, we examine subsamples based on (1) firm characteristics, such as firm
size, institutional ownership, and analyst following; (2) analyst characteristics, such as
brokerage size, past forecast accuracy, experience, All-Star status, and portfolio com-
plexity; (3) revision characteristics, such as the degree to which the recommendation
revision deviates from consensus; and (4) article characteristics, such as length. None of
these tests yield significant results in any of the subsamples investigated. Overall, the
evidence presented in Table 9 indicates that the press significantly improves the initial
market pricing of information contained in analysts’ recommendation revisions and

@ Springer



M. Ahn et al.

376

870
SO
SO

7918

(6¥6°0)
000°0—
(0000
#%%800°0
(881°0)
L000
(#8L°0)
1000
(0000
#xx510°0
©

920
SOX
SOX

121523

(828°0)
1000
(0000
##4L00°0
(€800
%800°0
(€10
1000
(0000
#xx710°0
®

970
SO
SOxX

PEI'EE

(10L°0)
100°0—
(000°0)
#::500°0
(S8€0)
2000
(188°0)
0000
(000°0)
#%x810°0
w

PaYdIRIAl 21008 Ansuddoag

€620
SOx
SO

€LTEl

(88L°0)
100°0
(000°0)
#5%L00°0
(1zz0)
900°0
(085°0)
100°0
(000°0)
#4:5710°0
©

€920 €970
SOx SOX
SOx SOx
€8L°TS €8L°TS
(19L°0) (15€°0)
100°0 200°0—
(000°0) (0000
##4L0070 #%x700°0
(s20°0) (8LL°0)
#%800°0 1000
(6v€'0) (998°0)
2000 0000
(000°0) (0000
#xx710°0 #%x810°0
© ()]

93e)S-pu0dds UBUDIIH

€620
SOX
SOX
€LTEL
popnjou]

(0180
1000
(000°0)
#x%L00°0
(6270
9000
(sz8°0)
1000
(0000
#xx710°0
©

€970 €970
SO SOx
SO SOx

€8L°CS €8L°TS

papnjou papnjou

(T9L'0) (95€°0)
1000 200°0—
(0000 (000°0)
#%xL00°0 ##:700°0
(120°0) (€9L°0)
#%800°0 1000
(¥6T°0) (osL'0)
2000 0000
(0000 (000°0)
#xx710°0 #%x810°0
@ )

Jrdwreg [nyg
(1+ ‘[-)umPy uqy

parenbs-y paisnlpy

SuLd)sn[) Iouen) pue Wl
S99 PaxIq Jayen() pue Ansnpup
SUOIBAIRSQQ) JO JoqUINN]

SO[QELIEA [OTUOD)

IOA0D) [[N]49SUBYD) UOHEPUSUILOINY

10A0)) USB[{,3Uey) UONEPUIUIIOIY

10A0)) [Ing

I0A0D) USe[]

oSuey) UOHEPUSITLIOINY

d[qerieA Judpudda(

SUOISIAY UOIEPUIWIWOINY 0} UONILIY JNARIA [eDIU] 1V [dUeJ

Q[ONIY [N, SNSIOA YSE[] SMON — SUIOLIJ JOIBJA J00)S UO 9FLIOA0)) $SAIJ SSUISNE JO SIOH U JO SISA[EUY [BUONIIS-SSOI) 6 d|qeL

pringer

A's



377

The role of the business press in the pricing of analysts'...

£€0°0
SOx
SOx
7928

#917°0)
€00°0—
(#00°0)
44 $00°0—
(Tr8°0)

2000
(L8€0)
200°0—
(000°0)

#2x500°0
6)

6100
SO
SO

PEIEE

(s€€0)
¥00°0—
(€00°0)
#:5::500°0—
(FLLO)

2000
(S9¢°0)
2000~
(0000

#5x500°0
®

8100
SOX
SOX
per'ee
papnpouf

(620°0)

*x900°0
(1€5°0)
100°0—
(0£5°0)
€00°0—
(S€L0)

1000
(901°0)

1000
w

PaYIRIAl 2103S-A1suddoag

€00
SOx
SOx

€LTEl

(82L°0)
1000
(9L0°0)
%£00°0—
(¥$8°0)

100°0
(685°0)
1000
(900°0)

#5x£00°0
)

9100
SOxX
SOx

€8L°CS

(€L5°0)
200°0—
(6%0°0)
#x£00°0—
(82L°0)

2000
(9L9°0)
100°0—
(¥00°0)

#3xx700°0
©)

9100
SOx
SO
€8L°TS
papnpouy

(681°0)
€000
(20t°0)
100°0—
(15L°0)
1000
(8L9°0)
0000
(S10°0)
#x100°0
)

93¥)S-pu0ddS UBUDIH

1€0°0
SOx
SO

€LTET

(61L°0)
100°0—
(#L0°0)
#£00°0—
(L16°0)

1000
(98€0)
200°0—
(900°0)

#%%£00°0
(€)

9100
SOx
SOx

€8L°TS

(0LS°0)
2000~
(150°0)
%£00°0—
(@rL o)

2000
(299°0)
100°0—
(+00°0)

#%xx700°0
@

9100
SOxX
SOx
€8L°TS
papnjouy

(L81°0)
€000
(96€°0)
100°0—
(89L°0)
100°0
(269°0)
000°0
(€100)
#x100°0
(]
Jrduwreg [ng

07+ ‘THuINPY uqy
PLI(J UOISIAYY UOHEPUIUWWO0INY-)S0J YIUOIA-U(Q) g Pue]

parenbs-y pasnlpy

Surg)sn[) Jouen() pue Wlrj
S PaxI] Jdpen) pue Ansnpup
SUOIIBAISSQQ) JO JOQUINN

SA[qELIEA, [01U0D)

10A0)) [[N]408UBYy) UOHEPUSUILIOINY

10A0)) USe[;23uey) UONBPUIUIIOIY

10A0)) [INg

I0A0D) Use[]

oSuBy) UONEPUSWILLIOINY

dlqeLieA Judpuadaq

(ponumuod) 6 |qe]

pringer

A's



M. Ahn et al.

378

SS9} PAPIS-0M]) I0J [OAS] [()'() O} J& SIUBOYTUSIS [EONSRIS s
S)S9) PAPIS-0M]) 10F [9AS] G()'() AU} & QIUBOITUSIS [BONSNEIS 44
SS9} POPIS-0M} 10J [OAJ] O]°() O} J& QOUBOYTUSIS [RONSIEIS
J101eNnb-1894 pue uwy

10q AQ PaId)sn[o Ik SIOLD PIEPUB)S ISNQOY "sA[NUAIdd (g6 PUB IST Y} 1B PIZLIOSUIM I8 SO[RLIBA SNONUNUOD [V “({) "bF Jo uonewmss oyy woxy s)nsal uoIssar3ar syuasald o[qe; siy [

6200
SOx
SOx

7928

(L09°0)
€00°0—
(6%0°0)
#x900°0—
(€91°0)
0200~
(£09°0)
2000
(200°0)
#3:L00°0
6)

1200
SO
SO

PEI'EE

(€590
£00°0—
(050°0)
#x900°0—
(L60°0)
%CC0'0—
(S05°0)

€000
(1000

#5x900°0
(6))

1200
SOx
SOX

per'ee

921°0)

800°0
(89°0)
200°0—
(€92°0)
0100~
(L86°0)
000°0—
(€000)

#x%£00°0
w

PaYIRIAl 2103S-A1suddoag

9200 T°0°0
SOA SOA
SOX SOA
€LTET €8L°TS
(805°0) (€5+°0)
#00°0— #00°0—
(Tz00) (910°0)
#x900°0— #x900°0—
(10¥°0) (€91°0)
110°0— S10°0—
(819°0) #r9°0)

€000 200°0
(100°0) (000°0)

#5::500°0 %5000
) ©)

00
SO
SO

€8L°CS

(0TT0)
S00°0
(11z°0)
200°0—
(192°0)
L00'0—
(L98°0)
000°0—
(000°0)
#5x£00°0
)

93¥)S-pu0ddS UBUDIH

§20°0
SOX
SOX
€LTET
papnpouf

(815°0)
#00°0—
(810°0)
#x900°0—
(¥$€°0)
T10'0—
(L9L°0)
2000
(100°0)
#3::500°0
(€)

7200 7200 parenbs-y pasnlpy
SOX SON Su)sny) Joyren() pue Wl
SOX SOX S109JJH PaxI] Jouen) pue Ansnpup
€8L°TS €8L°TS SUONLAISSGQ) JO JoquunN
popnjouy papnjouy S9[qeLIeA [0nU0)
(6¥¥°0) 02T0)
$00°0— 500°0 10A0)) [[N]408UBy) UONEPUSUILIOINY
(L10°0) (112°0)
#9000~ 7000—  10A0D [SE[;25UY) UOLEPUSILIOY
(951°0) (Lyzo)
S10°0- 800°0— 1A0D TN
(689°0) (16L°0)
200°0 100°0— 1oA0D) Usel]
(000°0) (000°0)
#%x500°0 #3:x£00°0 98uey) UONEPUSUILOIY
@ (1]

osrdureg [ng
(09+ ‘THUIMY uqy
JJLI(J UOISIAYY UONEPUIW0INY-ISOJ YIUOJA-RIY |, :D) Pued

diqeLeA Judpuadaq

(ponunuod) 6 ajqeL

pringer

A's



The role of the business press in the pricing of analysts'... 379

substantially mitigates the delayed pricing of the information through its information-
dissemination role and not through its information-creation role. That is, as the number
of news flashes covering an analyst’s recommendation revision increases, the pricing of
the information in the revision improves. Consistent with prior studies, we conclude
that news flashes increase the visibility of the information among investors and this
broader dissemination results in increased price efficiency (Li et al. 2011; Drake et al.
2014). These results, however, are subject to an important caveat. Table 2, Panel B,
reveals that full articles account for only 2.92% of our sample. It could be the case that
a lack of statistical power is contributing to the lack of statistical evidence. Thus one
should exercise caution when drawing conclusions about the ability of full press articles
to influence the market response to recommendation revisions.

4.5 Additional analyses: analysis of the effects of the business press coverage
on different types of professional investors

In this section, we examine whether two types of professional investors are influenced
by the increased dissemination of analyst recommendation revisions by the business
press. For these tests, we tabulate the results using the propensity-score matched sample
and the propensity-score matched sample that excludes recommendations issued
around earnings announcements.*” Specifically, we examine whether large-trade insti-
tutional investors, algorithmic traders, or both are influenced by the broader dissemi-
nation of analyst recommendation revisions. First, we follow Bushee et al. (2018) to
examine institutional investor trades around press releases of recommendation revi-
sions. Because large trades should reflect only institutional investor activity, we
examine the change in large trades around the press release date of recommendation
revisions. We define large trades as those greater than or equal to $50,000. Following
Blankespoor et al. (2018), we define abnormal trading volume for large trades
(ABN_LARVOL) as the firm’s daily average shares traded over days [0, +2] divided
by total shares outstanding, minus the firm’s trailing average over days [-41, —11].
Table 10, Panel A, reports regression results of abnormal trading volume for large
trades (ABN_LARVOL), following the press coverage of recommendation revisions.
Columns (1) and (2) report results for our propensity-score matched samples and our
matched sample excluding recommendation revisions in the temporal vicinity of an
earnings announcement, respectively. In both columns, we find that Press Cover is
significantly positively associated with ABN_LARVOL, indicating that institutional
investor trades are significantly higher for recommendation revisions that are covered
by the press than for those that are not.

Next, we examine whether results from our market reaction tests are also driven by
algorithmic trades typically executed by high-frequency traders via computer algo-
rithms. Recent research finds that high-frequency traders rapidly incorporate public
information into price, including the information in earnings announcements
(Bhattacharya et al. 2017), futures prices (Zhang 2012), and macro news announce-
ments (Brogaard et al. 2014). However, no study has examined whether algorithmic
traders incorporate and trade on analyst information. To capture algorithmic trades, we
use measures developed by Weller (2017), which rely on new data made available by

22 The results are similar when we use our alternative specifications.
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the SEC’s Market Information Data Analytic System (MIDAS). These data are avail-
able starting in 2012. Weller (2017) develops four proxies for algorithmic trading based
on features of trades that are consistent with algorithms. We construct a composite
variable (factor score) created from a factor analysis of the four algorithmic trading
proxies: the log of odd lot volume ratio, the log of trade-to-order volume ratio, the log
of cancel-to-trade ratio, and the average trade size.?

We test whether the results from the market reaction tests are concentrated in the
subsample of firms with high algorithmic trading on and around the press release date.
To do this, we group the sample into high versus low algorithmic trading, using the
median factor score on the press release date or the median average factor score over the
three days around the press release date. Columns (1) through (4) in Panel B of Table 10
report results for our propensity-score matched samples, and columns (5) through (8)
present results for our matched sample excluding recommendation revisions in the
temporal vicinity of an earnings announcement. In all eight columns, we find that the
coefficient on the triple interaction among Press_Cover, Recommendation_Change, and
High Algorithm is not significant. Thus we find no evidence that algorithmic trading
activity differs between recommendation revisions covered by the business press and
those not covered by the business press. Taken together, the results in Table 10 indicate
that institutional investors appear to be influenced by the broader dissemination of
analyst recommendation revisions and trade more for covered revisions. This is not true
of high-frequency traders. This suggests that institutional investors benefit more from
the broader dissemination of these analyst disclosures.

5 Conclusion

We examine the information-dissemination role of the business press for analyst
recommendation revisions. We find evidence that broader coverage by the press is
associated with a stronger initial market reaction to a recommendation revision as well
as less post-revision drift. These two findings are consistent with the press providing
broader dissemination of analyst reports. In further analysis, we find that our results are
driven by large-trade institutional investors and by news flash coverage (essentially
simple repetition of analyst reports), rather than full-length article coverage. This
suggests that, in our setting, the press adds value more through broadcasting the analyst
recommendation revision broadly than through independent analysis and commentary.
However, this might also suggest that, when the business press simply repeats infor-
mation contained in recommendations, the market interprets this as evidence that these
revisions are credible, but, when the press provides additional coverage, the market
interprets the additional coverage as casting doubt on the credibility. These results are
all robust to controlling for (and excluding) contamination of the information environ-
ment by news contained in recent earnings announcements.

23 Higher odd lot and cancel-to-trade ratios indicate more algorithmic trading, and higher trade-to-order
volume and trade sizes indicate less algorithmic trading. Accordingly, we multiply the trade-to-order volume
and trade size variables by negative one before entering them into the factor analysis. We note that the four
proxies for algorithmic trading converge to a single factor that explains 65% of the underlying variation with
an Eigenvalue of 2.61.
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Overall, our findings support the complementary roles of analysts and the business
press. Broader dissemination of recommendation revisions appears to promote more
efficient capital market outcomes by increasing the ease with which market participants
can process new information. We shed new light on the relation between two informa-
tion intermediaries and provide evidence that this relation leads to more efficient capital
market outcomes. Finally, we provide evidence that the misaligned incentives between
analysts and investors do not appear to fully cancel out the informativeness of analyst
recommendations. Our findings may be of interest to academics seeking to better
understand the interplay between information intermediaries and consumers of infor-
mation provided by these information intermediaries. Future research in this area could
further investigate the types of investors that are influenced by press coverage, partic-
ularly in the retail space that is outside the scope of our data and tests. Future work
could also further examine the impact of the editorial content of full press articles.

Acknowledgements We thank Artur Hugon, Derrald Stice, Jake Thornock, Brady Twedt, Andrew Van
Buskirk, Roger White, and workshop participants at Arizona State University. All mistakes are our own.

Appendix 1. Variable Definitions

Variable Definition

Press_Cover An indicator variable equal to 1 if an analyst recommendation is covered by
the business press and 0 otherwise

Stock_Recommendation Stock_Recommendation is coded as follows:
Strong Sell=1
Sell=2
Hold=3
Buy =4
Strong Buy =5
Recommendation_Change The difference between current and previous recommendations issued by an
analyst for a firm

Abs_Recommendation Change The absolute value of Recommendation_change

AllStar An indicator variable equal to 1 if an analyst was recognized as a member of
Institutional Investor’s All-America Research Team as of the most recent
prior year and 0 otherwise

Forecast_Accuracy A rank of the absolute forecast error of the analyst’s earnings forecast for the
most recent quarter prior to the recommendation date, multiplied by —1.
The absolute forecast error is calculated as the absolute value of an
analyst’s earnings forecast for a quarter minus actual earnings for the
quarter divided by the stock price measured at the beginning of the fiscal
quarter. Relative forecast accuracy is calculated as the forecast accuracy of
analyst i following firm j in quarter # minus the lowest forecast accuracy
by any analyst following firm j in quarter #, with this difference scaled by
the range in forecast accuracy for all analysts following firm j in quarter 7.

Recommendation_Horizon The difference between the current and previous recommendation
announcement dates (in days)

Firm_Experience The number of years an analyst has covered a firm. Relative firm experience
is calculated as the firm experience for analyst / following firm/ in quarter
¢t minus the smallest firm experience by any analyst following firm ; in
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(continued)

Variable

General Experience

BrokerSize

Industry _Coverage

Firm_Coverage

Prior_Press_Cover_Analyst

ABS ABN RET

ABN _TURN

SUE

LNMVE

MTB

@ Springer

Definition

quarter ¢, with this difference scaled by the range in the firm experience
for all analysts following firm j in quarter 7.

General experience is defined as the number of years an analyst has covered
any firm. Relative general experience is calculated as the general
experience for analyst i following firm j in quarter # minus the smallest
general experience by any analyst following firm j in quarter ¢, with this
difference scaled by the range in the general experience for all analysts
following firm j in quarter 7.

Broker size is defined as the total number of analysts employed by a
brokerage for which an analyst has worked as of the most recently
completed calendar year prior to the recommendation date. Relative
broker size is calculated as the broker size for analyst i following firm ; in
quarter # minus the smallest broker size of any analyst following firm j in
quarter ¢, with this difference scaled by the range in broker size for all
analysts following firm j in quarter 7.

Industry coverage is defined as the number of industries covered by an
analyst during the most recently completed calendar year prior to the
recommendation date. Relative industry coverage is calculated as the
industry coverage of analyst i following firm j in quarter # minus the
smallest industry coverage by any analyst following firm j in quarter 7,
with this difference scaled by the range in industry coverage for all
analysts following firm j in quarter 7.

The number of firms covered by an analyst during the most recently
completed calendar year prior to the recommendation date. Relative firm
coverage is calculated as the firm coverage of analyst 7 following firm ; in
quarter # minus the lowest firm coverage by any analyst following firm j
in quarter ¢, with this difference scaled by the range in firm coverage for
all analysts following firm ; in quarter .

An indicator variable equal to 1 if any recommendation issued by an analyst
is covered by the business press at least once during the 30 days prior to
the recommendation date and 0 otherwise

The absolute value of the difference between a firm’s raw stock returns and
the value-weighted market return on the recommendation date

The difference between a firm’s share turnover and the market’s share
turnover on the recommendation date, where a firm’s turnover is
computed as daily CRSP trading dollar volumes divided by the market
value of shares outstanding on the recommendation date and the market
share turnover is calculated as the average daily turnover for all stocks
listed on CRSP on the recommendation date

The difference between the current quarter’s earnings per share and analysts’
consensus earnings per share forecasts, scaled by the standard deviation of
this difference during the last eight quarters, including the current quarter

The log of outstanding shares times closing stock price on the fiscal quarter
end date

Book assets minus book equity plus market equity, all divided by book
assets. Market equity is calculated as the fiscal-quarter closing price times
the shares outstanding. Book equity is defined as stockholder’s equity
minus preferred stock plus balance-sheet deferred taxes and investment
tax credit. If balance-sheet deferred taxes and investment tax credit is
missing, it is set to zero. If stockholder’s equity is not available, it is
replaced by common equity plus preferred stock par value, or assets
minus liabilities. Preferred stock is preferred stock redemption value, or
preferred stock par value.
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(continued)
Variable Definition
LNANALYST The log of 1 plus the number of analysts providing one-quarter-ahead

earnings forecasts at least once during the fiscal quarter

INST HOLD The percentage of institutional ownership on the fiscal quarter-end date
LNEMPLOYEE The log of 1 plus the number of employees (Compustat Annual #29)
LNOWN The log of 1 plus the number of shareholders (Compustat Annual #100)
Qtl_TURN Quarter t-1’s share turnover minus quarter t-1’s market share turnover
Qtl VOLAT Quarter t-1’s return volatility computed as the standard deviation of the log

Prior_Press_Cover Firm

SP1500

Abn_Return (=1, +1)

Abn_Return (+2, +20)

Abn_Return (+2, +60)

EA Dummy

Prior_Press_Cover EA

Flash_Cover

Full Cover

ABN_LARVOL

High_Algorithm

of 1 plus daily return, multiplied by the square root of 252

An indicator variable equal to 1 if a firm is covered by the business press at
least once during the 30 days prior to the date of the recommendation
revision and 0 otherwise

An indicator variable equal to 1 if a firm is a member of the S&P 1500 stock
index in year 7 and 0 otherwise

Raw buy-and-hold stock return over (t=—1, +1) minus the return to a
benchmark portfolio formed based on size, book-to-market, and mo-
mentum over the same three-day period (t=0 is the date of the recom-
mendation revision)

Raw buy-and-hold stock return over (t=+2, +20) minus the return to a
benchmark portfolio formed based on size, book-to-market, and mo-
mentum over the same three-day period (t=0 is the date of the recom-
mendation revision)

Raw buy-and-hold stock return over (t=+2, +60) minus the return to a
benchmark portfolio formed based on size, book-to-market, and mo-
mentum over the same three-day period (t=0 is the date of the recom-
mendation revision)

An indicator variable equal to 1 if a firm made an earnings announcement
within one month around the date of the recommendation revision and 0
otherwise

An indicator variable equal to 1 if the prior year’s earnings announcement
for firm i is covered by the business press and 0 otherwise

An indicator variable equal to 1 if an analyst recommendation is covered in a
news flash disseminated by the business press and 0 otherwise

An indicator variable equal to 1 if an analyst recommendation is covered in a
full article disseminated by the business press and 0 otherwise

A firm’s daily average shares traded over days [0, +2] for large trades,
divided by total shares outstanding, minus the firm’s trading average over
days [-41, —11]. We define large trades as trades greater than or equal to
$50,000.

An indicator variable equal to 1 if a firm’s factor score on the date of a press
release of a recommendation revision is greater than a median factor score
on the same date or if a firm’s average factor score over three days around
the press release is greater than a median average factor score over the
same period, and 0 otherwise. Factor score is created from a factor
analysis of four algorithmic trading proxies developed by Weller (2017)
(i.e., the log of odd lot volume ratio, the log of trade-to-order volume
ratio, the log of cancel-to-trade ratio, and the average trade size).
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Appendix 2. Example Articles

This appendix contains news flashes (B.1) and excerpts from full articles (B.2) about
analysts’ recommendation revisions. The excerpts from the full articles illustrate the
potential role of the press in producing information regarding analysts’ recommenda-
tion revisions and conveying this information to the market.

News Flashes

* The following news flash was published in Dow Jones Newswires on January 15,
2004:

DJ UBS Upgrades Apple Computer To Buy From Neutral >AAPL.
(END) Dow Jones Newswires.

* The following news flash was published in Dow Jones Newswires on December
19, 2008:

eBay Cut To Mkt Perform From Outperform By Bernstein.
(END) Dow Jones Newswires

* The following news flash was published in Dow Jones Newswires on September
24,2012:

United States Steel Corp Cut To Neutral From Buy By Citigroup.
(END) Dow Jones Newswires.

Excerpts from Full Articles

» The following article excerpt was published in Dow Jones Newswires on February
15, 2001:

Prudential Cuts Amazon —2: Sell Ratings Extremely Rare.

By Ross Snel Of DOW JONES NEWSWIRES.

NEW YORK (Dow Jones)—Prudential Securities analyst Mark Rowen has lowered
his investment rating on shares of Amazon.com Inc. (AMZN) to sell from hold,
declaring that there is greater downside risk for holders of the online retailer’s shares
than there is upside potential.

In a research note Thursday, Rowen wrote that he was prompted to re-examine
Amazon’s stock valuation by “anemic” growth in the Seattle company’s core book,
music and video business.

Rowen lowered his price target on Amazon’s shares to $9 from $20.

Sell and strong-sell ratings from Wall Street analysts are extremely rare. They
account for only 1% of all outstanding stock ratings, according to First Call/Thomson
Financial.

Faye Landes, an analyst at Sanford C. Bernstein, has an underperform rating on
Amazon, her firm’s lowest rating. Sanford Bernstein, however, does not have an
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investment banking business, so its analysts are perceived to be free of the pressure that
investment banking firm analysts sometimes face.

Holly Guthrie, Rowen’s counterpart at Janney Montgomery Scott, had cut her rating
on Amazon shares to sell last October but raised it back to hold in late December.

Rowen’s move is the latest blow for Amazon, which is coming under increasing
pressure to show it can make it to profitability before it runs out of cash.

Last week, Lehman Brothers’ convertible debt analyst Ravi Suria, who for some
time has been sharply critical of Amazon, issued a scathing report that questioned
Amazon’s levels of working capital and its ability to continue operating through the
remainder of the year.

Amazon’s shares traded lower on the news and were recently changing hands at
$14.13, down 31 cents, or 2.2%. Volume was 2.2 million shares, compared with daily
average volume of 9.4 million shares.

(MORE TO FOLLOW) Dow Jones Newswires.

» The following article excerpt was published in Dow Jones Newswires on April 24, 2007:

Merrill Cuts Wendy’s Intl To Sell, Questioning 2007 Targets.

By Richard Gibson Of DOW JONES NEWSWIRES.

Merrill Lynch & Co. (MER), challenging management’s performance forecasts,
downgraded shares of Wendy’s International Inc. (WEN) Tuesday to sell from neutral.

“Expect more bad news than good,” restaurant analyst Rachael Rothman wrote in a
24-page report explaining her action.

Lowering her earnings estimates for this year and next, she said, “We believe
Wendy’s is likely to miss several of its 2007 guidance targets,” among them per-
share earnings, same-store sales, restaurant margin expansion and earnings before
interest, taxes, depreciation and amortization, or Ebitda.

“This is the fourth year in a row that management has targeted 3% to 4% same-store
sales growth. In each of the last three years, management has missed its target by
between 1% and 7%,” Rothman said.

She also said the hamburger chain’s planned rollout of breakfast, combined with
recent increases in minimum wages, “will make it difficult for WEN to achieve
significant labor leverage” this year.

The analyst lowered her current-quarter earnings estimate to 33 cents a share,
compared with Street expectations of 40 cents. She expects year earnings of $1.12
compared with the analyst average of $1.27, and she sees fiscal 2008 earnings of $1.40,
compared with the average of $1.65, according to Thomson Financial.

Wendy’s had no immediate comment on the report.

Shares of Wendy’s were trading recently at $32.14, down 71 cents, or 2.2%, on the
New York Stock Exchange. Volume was 2.2 million compared with average daily
volume of 1.6 million.

-By Richard Gibson, Dow Jones Newswires; 515-282-6830;
dick.gibson@dowjones.com

(END) Dow Jones Newswires.

* The following article excerpt was published in Dow Jones Newswires on June 12,
2012:
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Bernstein upgrades Boeing to outperform.

Bernstein Research on Tuesday said it is upgrading Boeing Co. (BA) to outperform
from market perform, and revising its target price to $92, up considerably from $85
previously. In its report, Bernstein said it improved its outlook on the production rate
and delivery of the aircraft maker’s 787 commercial model, and that it believes the
recent share price decline at Boeing “is an overreaction to macroeconomic difficulties”.
Bernstein also noted that it will retain its below-consensus EPS estimates for the
company through 2012 and 2013, but recommends that investors “ignore” negative
earnings revisions and focus on the outlook and deliveries for the 787 program. Boeing
shares closed at $70.11 on Monday.

(END) Dow Jones Newswires.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.
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