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Appendix 2, Definition of variables

Variable Definition

2 ane & 1dy2
_hom Rev_Burope Rev.. World
HHIgr = (Re‘f‘u;\?l e) + ( ROV ) + ( REV )

where Rev_home is the revenues generated at home, Rev_Europe the
revenues generaled in the rest of Burcpe, Rev_World the revenues
generated in the rest of the World, and REV the total revenues generated
at home and abroad
HHIgy—1/3
Geog_foous = —2prt-. \ ,
2 2 o y
COM [RAD OFL
Business focus HHIpy = (%TE) + (TOR) + ( TOR ) + (TOR ;
{diversification)

Geographic focus
(diversification)

where INT is the net interest revenue, COM the net commission and fee
revenue, TRAD the net trading revenue, OTI the all other revenue, and
TOR the total operating revenue, equal to the sum of the absolote values
of INT, COM, TRAD, and OTI

HHIy—1/4
Bus_focus = =874

Leverage Book value of total liabilities over the sum of book value of equity and total
liabilities

Credit risk Loan loss provisions over loans ) N

Volatility The standard deviation of monthly prices over the last 12 months dmdul.
by the average of the monthly price over the last 12 months, catculated in
Iune of every year - o ‘ ’ )

The dispersion of analysts’  The natural logarithm of the coeflicient of variation of analysts” one-year-

earnings forecasts (KV ahead earnings per share forecasts as reported by /B/E/S in June of every
FEPS year o N
Book to )market Book value of equity capital over market value of equity capi}al ‘
Momentum , Buy and hold return on the bank’s stock over the period: beginning of June

(t— 1) until the end of May (1)

The European Journal of Finance, 2016

! § Routledge
Vol. 22, No. 3, 167-194, http://dx.doi.org/10.1080/1351847X.2014.960979

Taylor & Francis Group

Evaluating analysts’ value: evidence from recommendation revisions around
stock price jumps

George J. Jiang®™ and Woojin Kim"

*Department of Finance and Management Science, Carson College of Bisiness, Washington State University, Pultman,
WA 99164, USA; “Seoul Nattonal University Business School, Seoul 1 51-916, South Korea

(Received 11 September 2013; final version received 28 A ugist 2004)

Recent swdies document that analyst recommendation tovisions tend to coineide with important cor-
porate events, but offer mixed evidence on whether these revisions sulll contain significant information
content. ki this paper, we use large discontinuons changes, known as jumps, in stock prices as proxy for
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information, especially those issued prior to jumps,
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The information processing ability of stock analysts is one of the contentious debates among
finance scholars and practitioners, Existing literature in general concludes that analyst recom-
mendation revisions (i.e. upgrades or downgtades) contain significant information. However,
mote recent studies cast doubt on such conclusions. These studies document that a vast majority
of recommendation revisions coincide with important corporate events. For example, Asquith,
Mikhaif, and Au (2005) document that half of the analyst reports are released concurrently with
important firm-specific activities, including security issues or mergers and divestitures. Altinkilic
and Hansen (2009) show that 80% of the recommendation revisions are made in response to some
corporate events such as earnings announcements or investient project announcements, We note
that the observation thai most of analysis’ reports are released concurrently with important cor-
porate events should be expected and is thus not sufficient evidence to undermine analysts’
information processing ability. This is because the main role of analysts is Lo help investors
translate corporate events into investment decisions,

Despite the above challenge, the existing literature is far from being conclusive in regard
to whether analyst revisions contain significant information beyond the confounding corpo-
rate cvents. For example, Altinkilic and Hansen (2009) present evideuce that the intraday
return immediately following the announcement time of revision is quite small, They con-
clude that analyst revisions have no additional information beyond that contained in the original
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corporate events. On the other hand, Loh and Stulz (2011) explicity exclude recommendations
issued around earnings announcements and management earnings guidance and find that markel
reactions are still significant, although the magnitude is reduced. Similarly, Park and Pincus
(2000) examine analysts’ revisions issued over a five-day window after earnings announcements
and find that consensus analyst revisions have information content beyond earnings surprises.
The analysis of most existing studies, however, is based on certain pre-defined corporale
events. For instance, Ivkovic and Jegadeesh (2004) focus on earnings managements and Loh
and Stulz (2011) focus on earnings announcements and management earnings guidance. This
is likely constrained by the availability of corporate event dates from standard data sources
such as Compustat, Institutional Brokers” Estimate System (IBES) or SDC Platinum. As doc-
umented in the literature, there are a number of other corporate events, such as mergers and
acquisitions, spinoffs, litigations, and also some economy- or industry-wide events that contain
significant information about firm value. These events can all induce confounding information in
analyst recommendations. However, exhausting all these events (o examine the effect of analyst
recommendations is a formidable, if not impossible, task. In addition, even with all corporate
event dates identified, it is impossible to measure unexpected information content of all corpe-
rate events. Other than earnings announcements where analysts provide forecasts prior to the
announcement, there are no readily available ex ante measures of market expectation for other
corporate events. Since not all corporate events necessarily contain significant unexpecied infor-
mation, excluding revisions on these event dates may underestimate the information content of
analyst revisions,

In this paper, we extend existing literature and use large discontinucus changes, known as
in stock prices as proxy for significant information events. That is, we identify jumps
rices and examine the information content of analyst revisions after controlling for
idea of linking large price changes with information events has been utilized in the

jumps,
in stock p
jumps. The
previous literature {(see, for example, Ryan and Taffl
from previous studies that rely on certain cutoffs to identify extreme price changes, our study

selies on a robust statistical method to identify jumps in stock prices. Specifically, we extend the

jump test proposed in Jiang and Oomen (2008) to detect jumps in daily stock prices. The method

is based on a general Brownian diffusion process with jumps for stock returns and is also robust

to market microstructure noises in stock prices.

Tn addition, our method also enables us to classify certain information events as ‘good’ or ‘bad’
news based on whether the jumps are *positive’ or ‘negative’. Existing studies have documented
that information content may be asymmetric for upgrades versus downgrades. For example,
Tvkovic and Jegadeesh (2004) find that there is a sharp increase in the information content of
upgrades in the week before an earnings announcement, but no similar increase for downgrades.
Jegadeesh and Kim (2010) show that investors discount the information in revisions that move
toward the prevailing consensus much more so for downgrades than for upgrades. Nolte, Nolte,
and Vasios (2014) provide evidence that career concerns have a stronger impact on analysts’
behavior for negative deviations from the consensus carnings forecast than for positive devia-
tions. Our analysis extends existing studies by examining the informativeness of upgrades and
downgrades interacting with ‘good” or ‘bad’ news, respectively.

The research questions we attempt to address in this study are as follows. We first explore

the extent to which analysts’ decision to issue revisions are linked to jumps in stock prices. We
note that the major role of analysts is to interpret information contained in corporate events and
disseminate such information in the form of investment decisions. If analyst revisions are mostly
triggered by contemporaneous corporate events, we should observe mare revisions on days with

er (2004); Conrad et al. (2006)). Difterent
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stock price jumps. i 't i
sk Eéyonjélgigf;col\lﬁ%r:ngﬁro%L.antlx, we neyfl examine whether analyst revisions have added
aro poteerially sommmns gb cvems; as pl.‘oxted by jumps. Since revisions made on jump days
o e e Skac c..‘ ¥ conlouqdmg events, we focus on revisions made both before
sepot ot Ei,]alyst o Srock [;:156‘8. In par%lcular, as nolted in Louth et al, (2010), one important
P m.a ’ 1 u‘aw.sm.nls is tq Prowde information on the likelihood of a potential
I vt « (200128 o E:,O 61;2 suplfa:h in sgm tg that of Park and Pincus (2000) and Ivkovic
around satmings s [Ell.gu]n; Z 1{1{or1nat10n content of recommendation revisions made
o e and ey ouncer PeViq.. n addition, we compare these revisions with those unrelated
o Jump sions made around jumps still contain significant information
We find th ) F ’ e i
o B rew;z} :glgl‘éhstf;]:lylfsts‘ Altem;u_lcx o issue recommendation revisions and market reac-
g & riop ] " ngy e a161 .Lo Jumps in f;tock prices. The probability of an analyst
ol bt o jslzum i ‘1 a concurrent stqck price jump is 2.5 times as high as the uncondi-
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market reactions to a large extent, those made after jumps mitigate market reactions even after
controlling for potential differences in revision characteristics, analyst characteristics, and firm
characterisiics, Furthermore, we find that market reactions to pre-jump revisions are similar in
magnitude as those to revisions thal are not associated with any jumps. Finally, our resolts show
that pre-jump revisions are more informative than post-jump revisions,

Overall, our analysis shows that analyst recommendation revisions are more likely to occor on
days with stock price jumps, and these revisions explain a large portion of initial market reactions
reported in the previous literature. However, there is still significant information content in revi-
sions made both before and after jumps in stock prices — especially those made prior to jumps.
Our study provides additional evidence that analyst revisions do contain significant information
about future stock refurns beyond public information in corporate events.

The remainder of the paper is organized as follows. Section 1 describes the data and the proce-
dure of identifying jumps in stock prices. Section 2 examines how recommendation revisions are
clustered around stock price jumps. Section 3 presents univariate analyses of market reactions
to revisions issued around jumps in stock prices. Section 4 performs multivariate analyses of
market reactions by controfling for various characteristics at the revision-level, analysi-level,
and stock-level, Section 5 presents additional robustngss checks and Section 6 provides the
conclusion,

f. Data and methodology
1.1 Dain

Data on recommendation revision is obtained from IBES Detail Recommendation file and daily
stock returns are obtained from Center for Research in Security Prices (CRSP). IBES recommen-
dations data are only available since 1993, so we set our sample period from November 1993 to

December 2007.
For the recommendation data, we impose the following criterion,

{1y There should be at least one analyst who issues a recommendation for the stock and revises
the recommendation during the sample period,

(2) The analyst code should be available on IBES, and

(3) Stock return data should be avaitable from CRSP on the revision date,

We impose these criteria since our primary focus is how analysts revise their recommendations
around stock price jumps and how the market reacts to such revisions. We do not include recom-
mendations in our sample if an analyst makes only one recormmendation for the stock, or itis a
reiteration of a previous recommendation, or IBES does not provide any code for the analyst’s
identity.

We initially start out with 488,098 recommendations from IBES Detail US Recommenda-
tions file. After filtering out those recommendations without analyst identifiers, we are left with
471,668 recommendations. 'To obtain recommendaticon revisions, we locate the most recent rec-
ommendation issued by the same analyst for the same covered firm and take the difference in
recommendation levels. In this process, the first recommendations issued by an analyst on a
given stock, a total of 169,069, are dropped by construction. Since our focus is on changes in
recommendations, 68,224 reiterations of previous recommendations are further dropped from
our sample. We then merge the recommendation revisions with CRSP to obtain daily returns
following recommendation revisions. Our final sample consists of 97,709 upgrades and 125,194
downgrades with valid returns on the revision date,
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1.2 IHdentifving stock price Jumps

Stock Price changes can be characierized as smooth and continuous changes in the form of
Brownian diffusion or sudden and large discontinuous changes in the form of jumps. Jumps are
typically triggered by substantial information or liquidity shocks. A number of recent enipirical
studie:s find that jumps constitute a critical compenent in asset returng, |
Yarmus .statistical tests have been proposed in the recent literature to detect whether there
are jumps in asset prices.? In this paper, we employ the variance swap approach by Jiang and
Qomen (2008} to identify jumps. The variance swap approach builds on an inwition long estab-
lished in the finance literature: in the absence of Jjumps, the difference between simple return and
log return — called “variance swap’ — captures one half of the instantancous return variance, As
such, the vleu*iance swap can be perfectly replicated using the log contract (see Neuberger (1994)).
How‘ever, in the presence of jumps, the replication strategy is imperfect and the replication error.
as a function of realized jumps, can be used to identify jumps. As we elaborate in the Appendix’
thg approach does not rely on any specific stock return model. In addition Lo possessing desirable:
ﬁnlte sample properties in regard to size, the variance swap approach has nice power in deteoting
infrequent but large changes in stock prices. This feamre suits the purpose of our stﬁdy, as we
focus on large changes in stock prices. In addition, the variance swap test also explicitly incorpo-~
rates market microstructure noise, allowing for serial correlations induced by non-trading effects
and hid-ask spreads.
. In our empirical analysis, we first apply the Jump test to daily return observations of all stocks
in the universe of CRSP over each calendar quarter to cxamine whether stock prices exhibit
Jumps. IF the null hypothesis of no jumps is rejected, we then follow a sequential procedure
(o df:tcrmine whether the price change (or return) of a particular day represents a jump. Jumps
are identified at the 5% critical level. The identified stock price jumps are used in our anal-
Xsm asdproxy for generic information events.* Details of this procedure are provided in the
ppendix.

L3 Summary statistics

Th(? ﬁrst seven columns in Table 1 present the descriptive statistics of analyst recommendation
revisions. 'The number of firms covered in the sample ranges from a low of 328 in 1993 to a high
of 3981 in 1998. The smali sample size in 1993 largely reflects that IBES coverage is incomplete
in its first year. The first recommendation date available from IBES is 29 October 1993, but the
first available revision date, which requires a previous recommendation, is 2 November 1993,
'The median number of analysts following a firm over the entire sampie period is 2. The number
of brokerages in the database increases from 57 in 1993 to 275 in 2005 before decreasing to 251
in 2007. The median number of analysts in a brokerage is 5. The last three columns in Table 1
present the number of firms in CRSP that have at least one Jjump during each year in our sam-
Ple period. It also reports the number of firms with positive jumps versus those with negative
Jumps. The results show that overall there are more firms with positive jumps than those with
negative jumps.

Table 2 presents summary statistics of stock price jumps for each year during the sample
period. The first five columns report summaries for positive jumps, while the next five columns
present corresponding numbers for negative jumps. For both positive and negative jumps, we
observe that the mean and median magnitudes of these jumps are quite substantial, For exam-
ple, the mean daily jump size is 11.6% for positive Jjumps and —12.6% for negative jumps.
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Panel A:Stock price jumps around all revisions
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Figure 1. Number of stock price jurps around the recommendation revision date, This figure plots the num-
ber of stock price jumps around the recommendation revision date. Stock price jumps are identified using
the ‘variance swap” lest developed in Jiang and Qomen (2008) at the 3% critical level. If there are multiple
revisions within the event window, we count them separately. Panel A reports the results for all revisions.
Panel B reports separale results based on the direction of the jumps and subsequent recommendation revi-
sions, that is, positive jumps followed by upgrades and negative jurmps followed by downgrades as well as
negative jumps followed by upgrades and positive jumps followed by downgrades. The sample period is
from November 1993 to December 2007,

Panel B provides similar results as in Panel A. In addition, the results from Panel B indicate
that revisions are much more likely to be in the same direction as the preceding jumps, consistent
with the findings in Altinkilic and Hansen (2009). That is, upgrades are more often preceded by
positive jumps, while downgrades are more often preceded by negative jumps.
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. In Figure 2, we present relative frequencies of recommendation revisions with stock price
Jumps around the revision date over time. Specificaily, we first calculate relative frequencies of
stock price jumps around each recommendation revision date using a 21-day window from day
— 10 to day + 10. In Panel A, we plot the relative [requencies for each event day from day —35
to day 0 for brevity. In Panel B, we plot the resuits separaiely based on the dircction of the jump

Fanel A: Tumps occurtingfrom 5 days before the revision to revision date
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Figure 2. Relative frequencies of recommendation revisions around stock price fomps over time. This figure
plots relative frequencies of recommendation revisions with stock ptice jumps around the revision date for
gacl} year during the sample period. Stock price jumps are identified using *variance swap’ test developed
in .J iang and Oom_en (2008) at the 5% critical level, We calculate relative frequencies for each event day
using an 11 day window from day — 10 to day + [0, In Panel A, we report the relative frequencies for each
event day from day — 5 to day 0 for the sake of brevity. In Panel B, we teport the results separately based
on the direction of the jump and subsequent revision. For Panel B, we only report the relative frequencies
of day 0 (i.e. jump and revision occurring on the same day) for the sake of brevity. The sample period is
from November 1993 to-December 2007,
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and revision. For Panel B, we only plot the relative frequencies of day 0 (i.e. jump and revision
occurring on the same day) for brevity. . - '

The results in Panel A of Figure 2 indicate that there has been an increasing trend.m the
relative frequencies of recommendation revisions that occur concutrently with StOC‘k lprice jumps,
Other than the concurrent revisions, the relative frequency of jumps prior to a revision seems (o
have remained fairly stable over time. The findings in Panel B indicate that the uprn‘d trend of
concurrent revisions and jumps is largely being driven by revisions that are made in the same
direction as the preceding jumps, For example, within the 21-day Windolw around a d()\alfngrade,
the proportion of negative jumps cccurring on day 0 increases from 15% in ]99{& to 38% in 2007,

Before addressing our main research question, we first examine how more likely recommen-
dation revisions are issued on days with jumps in stock prices. Although the results from l‘..he
previous subsection are suggestive of the idea that recommendations t{:ud to occur on days with
stock price jumps, the analysis was only conditional on recommendation tevision daf?/S. To for-
mally test whether recommendations are more likely to occur on days with stockt price jumps,
we calculate two probabilities, the first is unconditional probability of analysts issuing a rec-
ommendation revision on any given day and the second is conditional probability of analys.ts
issuing a reconunendation revision on days with stock price jumps. The estimation procedure is
as follows, N N

For each calendar day ¢ during our sample period, we compute (1) unconditional probabfthy
of a jump (Pr,(jump)}, (2) unconditional probability of a revision (Pri(rev}), a‘nd (3) probability
of a revision conditional on a concurrent stock price jump (Pr,{rev|jump)} as follows:

Njumpr
Pr,(jump) = ——, (13
Jump) Naty
Nre\’f
Pr;(rev) = —=, (2
{( ) Nall,r
N s
Pr(revljump) = ~mnl, 3)

Njump,:

where Ny, denotes the number of stocks with valid prices from CRSF on day +, Njufnp_, the
number of,stocks that experienced a jump in stock price on day £, Ny, the number of §t0cks
with recommendation revisions on day £, and N gumpryev) the number of stocks that experienced
both a recommendation revision and a stock price jump on day z.

We alse estimate conditional probabilities of upgrades based on the direction of the concurrent
Jump as foflows:

Nupr
Pri(up) = —=, {4)
((up) Mol
Niposinup),
Pry(up|(+)jump) =~ )
posi,p

N
Pr(upi(jump) == 0, ©

where Ny, denotes the number of stocks with upgrades on day £, N s, the number of stocks thzllt
experienced a positive jump in stock price on day £, N posirup), the number of stocks thaF experi-
enced both upgrade and positive jump on day ¢, N g, the number of stocks that experienced a
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negative jump in stock price on day ¢, and N (negarwp), the number of stocks that experienced both
upgrade and negative jump on day 1.

Similar to upgrades, we define and calculate conditional and unconditional probabilities of
downgrades as follows:

down,t

N,
Pr.(down) = - )
ally
N (negandown),

Pr,(down|(—)jump) = N 5
nega,i

(8

N N
Pri{down|(+4)jump) = ~posindoyn)t ¢

posi,t

where Ngown, 1, N tpositdown),rs AN N (negarndown), ate defined in a similar manner as ahove.,

Panel A of Table 3 reports the averages of these daily probabilities for cach year in our sample
period, and Panel B reports the corresponding medians. The first column presents the number
of trading days in each year, and the second column presents the average number of stocks with
valid prices from CRSP on cach trading day. The third column presents the average probabilities
of a jump occurring on any given date. These numbers indicate that on a given day during our
sample period, 3.4% of stocks in the CRSP universe experience a juinp. _

The next two columns present the unconditional probability of a recommendation revision and
the probability conditional on a stock price Jump oceurring on the same day. The results indicate
that the probability of analysts issuing a recommendation revision conditional on a concurrent
price fump is larger than the unconditional probability for every single year in our sample period,
and the difference between the two bas been steadily increasing over time. Over the full sample
period, the average unconditional probability of a revision on a given day is 1.67%. The proba-
bility of a revision increases to 4,.26% when there is a jump on the same day, and the difference is
statistically significant with a t-stat of 4.10. The ¢-stats are obtained from the time series averages
and standard errors of the annual cross-sectional means.

We next examined the conditional probabilities incorporating directions of both jumps and
contemporaneous revisions. The last six columns of Table 3 repott the conditional and uncondi-
tional probabilities separately for upgrades and downgrades conditional on positive and negative
jumps, respectively. For both upgrades and downgrades, the revisions are much more likely to
be in the same dircction as the contempotaneous stock price jump and much less likely to be in
the opposite direction, As noted earlier, one of the main roles of analysts is to interpret and dis-
seminate information contained in corporate events to the marketplace and investors, Thus, it is
expected that analysts often release their reports and revise their recommendations concurtenily
with important corporate events,

We also observe a clear difference between upgrades and downgrades regarding the magni-
tude of the conditional probabilities. For example, the probability of an upgrade issued iogether
with a posilive jump is 3.5 times higher than the unconditional probability, while the probabil-
ity of a downgrade issued together with a negative jump amounts t 6.7 times as high as the
unconditional probability. Taken together, these numbers imply that the probability of issuing
a downgrade conditional on a negative Jjump is more than twice as large as the probability of
an upgrade conditional on a positive jump. The results suggest that analysts are more likely to
exploit conternporaneous news when the content of the news is bad than when the content is
good.
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Pancl B of Table 3 reports medians of daily probabilities during each year in the sample,
The results are largely similar to those presented in Panel A, although the magnitudes of the
probabilities are a bit smaller. We also note that the median conditional probabilities of revisions
in the oppositc direction of the contemporaneous price jumps are all zero for every year during
the sample period. This implies that revistons are made in the same direction in maore than half
of the trading days within a calendar year. This strongly suggests that analysts are quite reluctant
in issuing revisions that go against the current large movement in stock prices,

3. Market reactions to recommendation revisions: univariate analysts

3.1 Revisions made concurrently with stock price jumps

Although earlier studies, such as Stickel (1995) and Womack (1996), show that analysts create
value by providing usefn] information to investors, more recent studies, for example, Asquith,
Mikhail, and Auv (2003) and Altinkilic and Hansen (2009), challenge such conclusions. They
present evidence that analysts tend to issue recommendation revisions concuorrently with impor-
tant corporate events. We argue thai such coincidence is expected to some extent since one
important function of analysts is to interpret and translate publicly available corporate informa-
tion into investment advice, Nevertheless, if a non-trivial portion of market reactions to revisions
documented in the previous literature is indeed attributed to concurrent jumps, then the mag-
nitude of analysts’ value reported in the previous literature ts likely inflated. In this section,
we examine the extent to which previously documented market reactions may be explained by
contemporaneous stock price jumps.

We compute H-day cumulative buy-and-hold abnormal returns ABR;(t, 1 -- ) following a
recormmendation revision for stock £ on date ¢, as Tollows:

HH HH
ABR;(t,t + H) = Hr(l + Ri) — 1‘[!(1 + Ryr), (10)
T= T=

where R;; and R, ; are the returns on stock £ and the value-weighted index return, respectively.
We compuie serial-correlation consistent Hansen and Hodrick (1980) standard error estimates
allowing for non-zero serial correlation for up to six months to take into account that the return
-measurement intervals overlap across longer horizons. Hansen and Hodrick (1980) standard error
estimates are robust to both heteroskedasticity and serial correlation induced by overlapping
samples.

We first calculate the averages of this quantity for all recommendation revisions, and then
compare those accompanied by concurrent jumps on the same day with those that are not accom-
panied by jumps. Table 4 reports the results of this analysis. Day 0 is the revision date and the
other days in the column headings are the number of (rading days after the revision date. For
instance, the entries under the colwmnn heading 21’ present cumulative abnormal returns over 21
trading days, or roughly one calendar month, after the revision.

The results in the first and fifth row of Table 4 show that there are significant market reactions
to both upgrades and downgrades. Market reactions to upgrades (downgrades) are significantly
positive (negative) on the revision date and gradually increase afterward up to 126 trading days,
roughly hall a year. Specifically, the average abnormal refurn on the revision date is 2.05% for all
upgrades and — 3.01% for all downgrades, The abnormal return gradually increases to 4.88% by
the end of the sixth month for upgrades and decreases to —4.28% for downgrades. These results
_are consistent with findings documented in the extant literature (Womack (1996); Jegadeesh et al.
(2004); Jegadeesh and Kim (2006, 2010)).

Teble 4. Cumniative markes-adjusted returns: revisions with concurrent Jumeps vs. revisions without jurnps.

Number of trading days after revision date

Number of
observations

Recommendation

126

42

21

evision

239% 245% 341% 371% 4.88%
1.74% 246% 265%

205%
131%

97,709
89,443

All

Upgrades

3.64%

1.63%

No jump on the

revision date

Jump on the

i0.62% 10.61% 13.65% 1520% 18.23%

16.02%

8,266

revision date
Jump—no jump

Al

14.38%"

—428%
—~245%

12.55%
—398%
—238%

11.18%
—379%
—225%

837%
—334%
—181%

8929

—3.24%
—170%

8.70%
—3.01%
~-147%

125,194
111,664

No jump on the

Downgrades

revision date

Jump on the

- 1595% —16.02% —16.54% —-1722% —1%.66%

—15.74%

13,530
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revision date
Jump-—no jump

—1721%2

—1425% —1422% —14.30% —~1484%

—14.27%
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However, when we partition the revision sample into those with concurrent jumps and those
without concurrenl jumps, we observe a marked difference. Once we cxclude revisions made
concurrently with jurmnps, the magnitude of the initial market reaction drops by roughly a half (a
third) for downgrades (upgraces). This indicates that a substaniial portion of the initial market
reaction is largely driven by contemporancous jumps in stock prices or confounding corporate
events, although these revisions only account for 8% (11%) of all upgrades (downgrades). On
the flip side, the remaining revisions without concurrent jumps are still followed by significant —
albeit smatler —- market reactions, indicating that these revisions still have investment value,

3.2 Market reactions to revisions around stock price jumps

The results of the previous subsection show that revisions without concurrent jumps may still
provide some investment value. However, it could well be the case that market reactions can be
explained by corporate events that are close to analyst revisions, especially for revisions issued
right after significant corporate events. To address this concern, we focus on revisions made both
before and after jumps in stock prices. We note that it is important to distinguish revisions issued
before jumps versus those issued after. This is because recommendation revisions made before
jumps could well reflect analysts’ access to private information. As pointed out by Louth et al.
(2010), one important aspect of analysts’ job is to predict the impact of potential jump events,

In Table 5, we furiher separate revisions without concurrent jumps into those that are followed
by jumps within the next 10 trading days and those that had no subsequent jumps over the next
10 trading days. We also distinguish between positive and negative jumps to examine whether
the direction of the subsequent jumps has any effect on the information content of pre-jump
revisions. If there are multiple jumps within the next 10 trading days, we take the sign of the
most adjacent jump after the revision,

The results from Table 5 indicate that there are significant market reactions in general to
analyst recommendations made before stock price jutnps. For example, the average three-day
buy-and-hold abnormal return following upgrades preceding a jump is 2.1% while the corre-
sponding return following downgrades is — 1.04%, both of which are statistically significant. As
expected, market reactions are overwhelmingly dominated by the subscquent jumps themselves
when the return period overlaps with jumps, For example, 21-day abnormal return following an
upgrade is 11.82% when there is a subsequent positive jump within 10 days, but —9.34% when
there is a subsequent negative jump. We observe a similar paitern for downgrades as well.

To further explore this issue, we implement a day-by-day analysis from — 10 days to + 10
days around a jump. For each day during the event window, we identify revisions made on that
day, and then track down returns following revisions. In unreported results, we find that market
reactions are directly influenced by the jumps when the event period includes jump dates, For
example, a three-day return following a downgrade made one day prior to a positive jump is
8.24%, which precisely reflects the magnitude of the jump on the next day. To disentangle the
information content of analyst revisions from confounding events, we implement two sets of
analyses. Pirst, we examine market reactions to revisions issued after observing jumps. By con-

struction, these market reactions are not contaminated by jumps. Second, we examine short-term
three-day returns that do not overlap with sebsequent jump returns in a multivariate framework

in the next section,
In Table 6, we provide results analogous to those reported in Table 5 where we now focus

on revisions made agffer observing a jump. The results from Table 6 indicate that market reac-
tions to revisions issued subsequent to jumps are still significant, although the magnitude is

Table 5. Cummlative market-adjusted retums: revisions made hefare stock price jnmps.
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Tabie 6. Cumulative market-adjusted returns: revisions made after stock price jumps.

Number of trading days after revision date

Number of
observations

Recommendation

126

42

21

revision

1.63% 1.74% 2.46% 2.65% 3.64%

1.31%

89,443

Upgrades

{without

simultaneous
jumps)

184  GJ. Jiang and W. Kim

334%
529%
196%
7.87%
4.54%
0.65%
—2.68%
—245%

2.39%
4.84%
1.65%
6.11%
373%
0.32%
—2.07%
—2.38%

2.36%
301%
0.65%
4.28%
1.92%
0.76%
—1.60%
—2.25%

1.82%
1.31%
—051%
1.33%
—0.48%
126%
—0.56%
—181%

1.72%
118%
—0.54%
1Li1%
—0.61%
1.30%
—1.42%
—1.70%

1.39%
0.92%
—0.47%
0.82%
—057%
1.09%
—0.30%
—1.47%

8,996

75,358
14,085
5,089

Negative fjamp within past 10 days

Negative jurnp—no jump

All

Positive jump within past 10 days

No jump within past 10 days
Positive jump—no jump

Jump within past 10 days

Jump-no jump

111,664

Downgrades

{without

simultaneous

jumps)

—285%
—0.03%
222%
276%
5.61%
—3.54%
— 0.69%

-2.7%%
—0.59%
220%
1.40%
4.19%
—2506%
0.29%

—261%
—0.6%%
1.92%
9.50%
311%
—187%
0.74%

—197%
—1.09%
6.88%
—0.81%
1.16%
—1.37%
0.60%

—187%
—0.5%%%
0.87%
—982%
- L05%
—117%
8.76%

—161%
—8.87%
0.74%
—677%
0.834%
—0.96%
0.65%

90,646
21,018
10,436
10,582

Posilive jump within past 10 days

Positive jump-—no famp
Negative jump within past 10 days

No jump within past 10 days
Jump within past 10 days
Negative jurnp—no jomp

Jamp-no jump

icej identi i fyari ’ test developed in Hang and Oomen (2008) at the
Stock price jumps are identified using the “variance swap’ test ) o t
we takz the -I]nost recent one prior to the revision. The abnormal retrm is the raw buy-and-hold retum minus

umps and those that have jumps in stock prices over the past 10 days leading 1p to the revision date. Revisions

. - v . . - - . . . .
Notes: This table pI'ESEDtS the cumulative abnormmal returns fohowmg recormmendation revisions that are not aCCOm‘pa}l‘[ed by copeurrent StQCk price jusnps. Within Llpgiades and
oles:

downgrades, we further classify them into revisions that have no j

ing j i i y irection of the jumps.
following jumps are again catagorszeq by the d_1re_cnon O
3% c:ri::ic;s.l level. If there are multiple jurmps within the past 10 days,

date and other numbers in the heading denote the number of ading days

the CRSP value-weighted index setumn for the corresponding holding period. Day 0 is the revision

level. We use heteroskedasticity and serial comrelation consistent Hansen

and Hodrick (1980) standard ervors to compute the r-statistics. The sample period is from November 1993 to December 2007.

after the revision date, The average retams reported in bold face are statistically significant at the 5%

T

The European Journal of Finance 185

smaller than those not following jumps over a short horizon, For example, the average three-day
abnormal return following upgrades subsequent to a fump is 1.31%, while the corresponding
return following downgrades is — 1.09, both of which are statistically significant. The incremen-
tal information provided in post-jump revisions is observed regardless of the direction of the
preceding jump.

However, over a six-month event window, upgrades following jumps generate higher returng
thar upgrades not following jumps. For example, the cumulative market-adjusted return over
[26 days after an upgrade following positive Jumps is as high as 7.87% and significant, while
the corresponding return for downgrades following negative jumps is — 3.54% and insignificant.
These results show that analysts provide incremental information beyond that in the underlying
corporate event, especially for upgrades following positive jurnps.

4. Market reactions to recommendation revisions: multivariate analysis

In our previous univariate analyses, we distinguish between revisions made concurrently with
jurps and other revisions in an attempt to disentangle the effect of confounding corporate events,
We note that revisions occurring at different points around a jump may be fundamentally differ-
ent in terms of information content and quality. For example, revisions that come ‘too late’ or
follow corporate events may not have information value equal to that of revisions made before
the evenis. In addition, the relatively weak market reactions to post-jump revisions may reflect
that they either contain stale information or are issucd by analysts that simply ‘herd’ on other
analysts,®

To explore whether post-jump revisions are indeed issued by ‘herding’ analysts, we examine
the relative proportions of recornmendation revisions issued by ‘lead’ analysts following the
procedure in Cooper, Day, and Lewis (2001). We categorize each recommendation into four
categories: those without any jumps before or after 10 days of a revision, those with concurrent
jumps on the revision date, those issued within 10 days following a jump, and those issued within
10 days prior 10 a jump. Note that the last three categories are not mutually exclusive.

The results are reported in Table 7. Unconditionally, lead analysts issue slightly less than 10%
of all recommendation revisions. But when we condition Tevisions on
uous change in this proportion. Specifically, lead analysts are more likely to issue revisions on
days with juraps, but less likely to issue revisions following jumps. This finding suggests that
revisions made subsequent to jumps are more likely to be issued by herding analysts and thus
have less information content.

To control for inherent differences between revisions made concurrently with jumps and those
made after jumps, we run a set of multivariate regressions that explicitly control for various char-
actetistics at the revision-level, analyst-level, and firm-level. The revision characteristics include
an indicator for multiple level changes in recommendations, most recent or concurrent changes
in earnings forecast as well as target prices within one year of the recomnendation revision. The
analyst characteristics include whether or not an analystis a ‘lead’ analyst as identified in Cooper,
Day, and Lewis (2001), and whether or not an analyst belongs (o a top 20 broker based on num-

ber of analysts employed each yeat. The firm characteristics are size (narkel capitalization) and
markef 10 book equity.

Jjumps, there is a conspic-

The key variables include indicator for concurrent revision, the indicator for pre-jumyp revision,
and the indicator for post-jump revision. The multivariate anal ysis allows us (o properly compare
revisions made on days with jumps with other types of revisions after controlling for various
potential characteristics, We also control for year fixed effects and industry fixed effects (SIC 2
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Table 7. Proportion of recommendation revisions issued by ‘lead” analysts.

Revision type Difference (z-stat)

Jumps
No
All Jul:lps Simultaneous Post-jump  Pre-jump
(A) (B) ©) O B~ (A © - @A) D)~ @A
Downgrade 9.38  9.47 5,99 8.64 9.3 1.967 ~3906 —0.627
Upgrade  9.49 047 10.62 8.79 9,89 3.419 ~2727 1421
Totat 939 944 10.16 8.74 9.49 3,664 —4.835 0308

Notes: This table presents the propertions of recommendation revisions issued by ‘lead” analysts as identified in Cooper,
Day, and Lewlis (2001). We categorize each recommendation into four categories; those without any jumps before or
after 10 days of a revision, those with concurrent jumps on the reviston date, those issued within 10 days following a
jump, and those issued within 10 days prior t a jump. The last three calegories are not nurtuaity exclusive. The last three
columns present z-statistics from compating the propostions of each category. Bold face indicates statistical significance

at the 5% level.

digit) in most of our specifications. The standard exrors are clustered by both analyst and covered
firm, following Petersen (2009).

We report the regression results in Table 8, where the dependent variable is the three-day
cumulative buy-and-hold abnormal return. In this analysis, we carefully exclude all revisions
that are made within two days prior to a jump since their three-day returns are dominated by
the subsequent jump itself. Panel A reports regressions for upgrades while Panel B reports those
for downgrades, The first column in both panels reports unconditional mean market reactions
following upgrades and downgrades, which largely corresponds to univariate results reported in
Table 4.°

The resulis from columns (3) to (7) indicate that revisions made concurrently with jumps
amplify market reactions to a large extent, while those made after jumps mitigate market
reactions, even after controlling for potential differences in revision characteristics, analyst
characteristics, and firm characteristies. Specifically, the coefficient of post-jump revision dum-
mies are significantly negative (positive) for upgrades (downgrades), indicating that the market
discounts information contained in revisions made subsequent to jumps relative to revisions
untelated with jumps. This also suggests that differences in market reactions betweent coneur-
rent revisions and post-jump revisions are not simply picking op inherent differences in analyst
or revision characteristics.

We also test whether the combined effect of the post-jump dummy and the constant is sta-
tistically different from zero. In unreported results, we find that it is the case in most of the
specifications. p-Values for corresponding tests are all less than 0.1% except for columns (3) and
(7) in Panel B where the corresponding p-values are 0.0765 and 0.034, respectively. This suggests
that post-jump revisions still contain information content, albeit to a lesser degree compared to
revisions unrelated to jumps.

Market reactions to revisions made prior to jumps, on the other hand, are not much different
from those to revisions that are not related with any jumps. Specifically, the coelficients on pre-
jump revision dummies are insignificantly different from zero, once we appropriately control for
various revision, analyst, and firm characteristics. This implies that the degree of information
content in revisions made prior to jumps is similar to those from revisions that are not related
to jumps. When testing the equality of coefficients between pre-jump and post-jump dummies,

Table 8. Multivariate analysis: the effect of concurrent, pre-jump, and post-jurnp revisions.

All upgrades Exclude stale upgrades
(3) 4) (5) {©) (8)

@

1

Panel A: Upgrades

Constant

0.046%%%
(12.830)

0.01 9%

(8.661)

(.058%»*
(13.595)

(.01 g .04 7 0.04ges
(18.548) (15.140)

{9.237)

0.020#"
(9.576)

0.004%%%
(50.911)

0.087%%*
(34.423)

0.087%== 0.086%4* 0.082%== 0.091#%*
(38.684) {28.346) (36.921)

(42.093)

0.000%**
(40.98%)

Simultaneous jurmp

—0.010%**
(—10.332)

—0.010%%%  —QQ10%*  _pOIIMk . (00g%ex
(—12173)  (—8.991)  (—11.346)

(—13.119)

— 0_0093‘*:&
(—12.707)

Post-jump upgrade

—0.002
(—1.609)

— 0.003%*
(—2.123)

—0.001
(—0.693)

—0.002

(—1.503)

(—2.311)

—0.002%*
(—1.997)

Pre-jump upgrades

— (.004E*
(— 16.060)

— 0.006%%x
(—15.734)

— 000438

C(—18.764)

— 00045
(~18.458)

In(Market Cap)

0.001**
(2.020)

0.007%* 0.001

(1.982)

0.001%=
(2.605)

In(ME/BE)

0.003%x=
(4.597)

0.00gFw

(1.330)
(6.238)

0.00355%
(5.001)

Multiple level upgrade
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0.002*
(1.843)
0.007 =%
{8.831)
—0.000
(—1.691)
Yes
0.150
52,287
{Continued)

Yes
.132
72,451

0.005%w=
Yes

(1.091)
(4.973)
0.000
(0.350)
0.001
(1.181)
0.161
28,549

0.002

0.002%=
0.007%%
(10.395)
—0.000
( — 0.949)

(2.189)
0.155
66,813

Yes Yes Yes
0.136 0.146
91,596 89,224

Yes
0.025
91,596

No
0.00G
95,558

try FE

Lead analyst

Top20 broker

EPS forecast revision
Target price revision
Yearfindus|

R2
N

187
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Panel B: Downgrodes

Constant

—_ 0_056#’@':
(~12.306)

— 0.028%%

{—6.901)

— D.0E
(—10.072)

— 0057
(= 11.691)

—_ 0‘(}48***
{—12.87D)

— DOpEEE
{=7079)

— Q031 wex
{7459

p— 0_034'#*#
( —~47.881)

— .14
(~45.415)

— 0.139%x — (.138»%* — .124%** — .148%%=
(— 46.559) {—34.264) 46.606)

(—47.226)

— (. 1435
(—48.105)

Sirultaneous jomp

{—
1

0021 %+
(18.558)

— 0.000

(—0.198)

001w
(18.430)
— 0000

(- 0.041)

Q023w
(15.035)
—£.003

{—1396)

0,023 %=
(19.990)
—0.001

(—10.333)

0.019%#%
(20.019)
—0.001

{—0.539)

0.019%**
{19.670)
—0.001

{—05592)

Post-jump downgrade

Pre-jump downgrade

0.005%%
(16.271)

G.005%**
(12170

0.005%%*
(16.454)

0.0042++

(14.557)

in{Market Cap}

— Q007
(7477}

— DOOTFE
(- 6.024)

— 0‘{)08* k&

(—9.121)

— 00075+
(—9.977)

1n{ME/BE)

— 000G
( -7.163)
— 0.000%%*
(- 10.598)

— p.002%
(= 1.797y

—_ 0_00‘7***
{—6.321)

—0.000
{—0.236)

_— 0,00424**
{—3.921)

—_ [}_006*2“&
{ — 8.422)
—0.002%
{ ~1.895)
{(—11.116)

Multiple level downgrade

T.ead analyst

Top20 broker

0.00¢
(0.766)

0.001

0.000

(0.846)

EPS forecast revision

(1172)

0.020%++
(6143

Targe: price revision

Yes
0.256

63,022

Yes

Yes
0.233

39.548

Yés

Yes
0.229

114,920

N6 Yes Yes
0.229

0.000
122,922

Year/industry FE

0.245

87,019

0.238

0.034
117,851

86.814

117,861

181 ithi i j i inati i X : explanatory variables are indicators for concursent revisions,
We exciude revisions made within two days prior to a jurop to avoid contamination by jumps therpselves The key expl fes are | .
pre-jomp revisions, and post-jump revisions made within 10 rading days of a jump. Control variables are natural log of market capitalization, natural log of market equity to

book equity, an indicator for revisions with muttiple level changes, a dummy for whether or not an analyst is a ‘lead’ analyst as identified in Cooper, Day, and Lewis (2001}, a
i ithi i ision. ults for upgrades, while panel B reports those for

forecasts and target prices made by the same analyst within one year of the recommendation revision. Panel A reppr:ts the res g !

downgrades. Colbuth;S (1) ﬂ]roug]:? {6) report the results for the full sample, and colamns (7) and (8) exclude revisions where the_: previous recommendations are made more

than one year ago. The constant term contains the year and industry fixed effect for year 2002 and communications industry (two-digit SIC 48), Standard ervors are clustered by

both analyst and covered firm, following the approach in Petersen (2009). The sample period is from November 1993 to December 2067. FE, fixed effect. #¥%, ** ¥ represent

damrmy for whether or a0t an analyst belongs to a top 20 broker based on the pumber of analysts employed in a given year, and most recent or concurrent changes in eamings
statistical significance at 1%, 5%, 10% level, respectively.

Notes: This table presents the estimation results of multivariate regressions where the dependent variable is the three-day abnormal return following a recommendation revision.
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we casily reject the equality at the 1% level in all of our specifications, indicating that pre-
jump revisions are more informative than post-jump revisions, These findings are similar to
those reported in Ivkovie and Jegadeesh (2004) who find that market reactions are stronger for
pre-earnings announcement revisions than post-earnings announcement revisions.

In columns (7) and (8) of both Panels A and B, we additionally drop revisions that are more
than a year apart from the most recent previous recommendation 1o address concerns for stale
revisions, The median time between revisions is 124 trading days (180 calendar days), roughly

6 months. The results indicate that removing these potential stale revisions do not affect our
results,

5, Robustness checks

The analyses so far suggest that analysts provide valuable information to investors not only when
recommendation revisions are made before observing conspicuous jumps in stock prices, but also
when they are issued after observing jumps. In this subsection, we perform various robustness
checks of market reactions to post-jump revisions.

5.1 Controlling for potential post-fump stock price drift

Ivis well known that stock returns exhibit certain statistical patterns. There is a possibility that the
value we documented above may be driven by certain propertics of jumps themselves rather than
analysts’ skill. For example, stock price jumps may be followed by a subsequent drift in prices
regardless of recommendation revisions. To explore this possibility, we calculate the post-jurnp
stock price drift and control for the effect of post-jump stock price drift in market reactions to
recommendation revisions. The returns subsequent to jumps that are not followed by recommen-
dation revisions would provide a benchmark of post-jump stock price drift that is independent
of recommendation tevisions. In unreported results, we find that positive stock price jumps are
followed by substantial price drift while negative jumps are not. The presence of post-jump
momentum suggests that at least a part of the additional value that analysts create is being driven
by inherent characteristic of jumps. However, when we partition these Jjumps into those that are
followed by a recommendation revision the next day and those that are not, we find that the
post-jump cumulative 6-month returns are higher for those jumps followed by revisions. This
suggests that although a large portion of the market reaction to recommendation revisions can
be explained by the post-jump stock price drift, analysts seem o have the ability to pick those
stocks with larger post-jump price drift. We further extend our analysis by excluding all jumps
that are followed by another jump or a revision within five days of the Jjump and find similar
results,

5.2 Excluding revisions followed by jumps or preceded by clustered jumps

To ensure that analyst revisions are not confounded by information contained in subsequent
corporate events, we repeat the baseline analysis in Table 6 by further restricting our sample of
revisions to those that are not immediately followed by stock price jumps within 10 trading days.
Ln unreported results, we find that market reactions to revisions made in the same direction of
the preceding jumps have slightly smaller magnitude than those repotted in Table 6, but remain
significant. That is, short-term reactions to revisions are statistically significant regardless of the
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direciion of the preceding jumps, and longer lerm reactions are most proneunced for upgrades
following positive jumps, ‘ .

In a similar spirit, we next control for potential clustering of jumps in stock prices. That is,
we restrict our sample to revisions made after observing a single jump. Specifically, we exclude
those revisions preceded by jumps where there are other jamps within plus or minus 10 days.
These clustered jumps could reflect a sequence of corporate events. In unreported results, we find
that the results are largely similar (o those reported in Table 6,

5.3 Conirolling for liquidity shocks or market-wide information shocks

Jumps can be the result of information shocks as well as liquidity shocks. 'To ensure that jumps
in our empirical analysis are triggered by information rather than liquidity shocks, we c?)fcludc
those jumps whose return is immediately reversed over the next few trading days. Speghcall)lf,
if more than 75% of the jump return is reversed over the next five trading days, then the jump is
believed to be driven by a liquidity shock and is thus excluded from our sample.

We also control for potential effects of market-wide information shocks. For each dgly dur-
ing our sample period, we calculate the ratio of number of stocks with positive jumps‘ against the
number of stocks with negative jumps. We then sort all days in our sample into 10'dec1lfas accord-
ing to this ratio. Days in the fop and bottom deciles are defined as those potentially influenced
by significant market-wide information shocks. We then exclude revisions made on these days
and repeat our empirical analysis,” In unreported results, we find that the resul-ts based on these
sub-samples are consistent with those in Table 6. In fact, after removing those jumps potentially
driven by liquidity shocks or market-wide information shocks, the patterns are even stronger.

5.4 Exeluding revisions by ‘lead’ analysts

In our final robusiness check, we exclude those analysts that are more likely to lead other ana-
lysts than follow other analysts, The purpose is to examine whether the information content of
revisions as documented above is entirely due to a small elite group of so-called ‘lead’ analysts.
Our classification of ‘lead’ analyst follows Cooper, Day, and Lewis (2001), and is i'ntenc.ied to
proxy for analysts’ ability, Basically, we locate the two most adjacent 1'e0011.1mendauons issued
by different analysts before a given revision and after this revision, respectively, Th(;m‘ we cal-
culate the number of days between these four adjacent recommendations and the revision date.
The shorter the distance between a given revision and subsequent revision by a different ana-
lyst, and the longer the distance between the previous revision by a different analyst and a given
revision, the more likely that the analyst who issued the given revision is a leader rather th.anla
follower. In unreported results, we show that after excluding revisions by ‘lead’ apalystr? V\:’lthm
top 10 percentile, the cumulative abnormal returns are only slightly lower but remain statlstll.({ally
significant. This is evidence that the information content of analyst recommendation revisions
cannot be entirely credited to the ‘lead’ analysts,

6. Conclusion

The value of analyst revision is one of the key research questions in analy:_;t literature. Exist-
ing studies have so far reached mixed conclusions, In this paper, we use jumps as proxy of
significant information events and examine the extent to which market reactions to fecommer-
dation revisions are related to jumps in stock prices and whether revisions issued around jumps
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have investment value beyond confounding corporate events. Our results show that compazed to
unconditional probabilitics of issuing upgrades or down grades on any given day, the probability
of issuing a revision is higher on days with stock price jumnps. Although revisions made contem-
poraneously with jumps only account for roughly 10% of the entire revision sample, they explain
up to a half (a third) of the initial market reactions to downgrades (upgrades).

Nevertheless, when we examine market reactions to recommendation revisions issued after
stock price jumps, there are still significant market teactions. This effect is more pronounced
for upgrades following positive jumps. Our multivariate results indicate that revisions issued
concurrently with jumps amplify market reactions to a large extent, while post-jump revisions
mitigate market reactions. In addition, pre-jump revisions are similar to revisions unrelated to
jumps in terms of the magnitude of market reactions and are more informative than post-juimp
revisions.

Overall, our results suggest that analyst recommendation revisions contain significant infor-
mation about future stock returns, but the valoe they create may not be as large as suggested
in the existing literature. This study also highlights the importance of controlling for potentially
confounding underlying corporate events when examining the information processing ability of
analysts,
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Notes

1. Since some jumps may be triggered by analyst revisions themselves, we note that our estimate of the information
content of analyst revisions is on the conservative side. In addition, existing studies have documented evidence of
anglysts ‘tipping’ to their own firms before making revistons public, see, for example, Juergens and Lindsey (2009),
Christophe, Ferri, and Hsieh (2010), and Anderson and Martinez, (2011}, This implies that the information content
of revisions may be reflected in stock prices prior to the announcement of revisions. As such, we interpret our results
as providing a conservative estimate of analysts’ investment value,

2. See Andersen, Benzoni, and Lund (2002), Bakshi, Cao, and Chen (1997), Bates (2000), Chernov et al, (2003),
Eraker, Johannes, and Polson (2003), Johannes (2004), and Pan (2002}, among others.

3. For instance, Aft-Sahalia {2002) exploils the restriction on the transition densily of diffusion processes to assess the
likelibood of jumps, Caer and Wu (2003) make use of the decay of the time vatue of an option with respect to the
option’s inaturity, Barndorff-Nielsen and Shephard (2006) propose a bi-power vatiation (BPV) measure to separate
the jump variance and diffusive variance. Lee and Mykland (2008) exploit the properties of BPY and develop a
rolling-based nonparametric test of jumps. Ait-Sabafia and Jacod (2009) propose a family of statistical tests of
Jjumps using power variations of returns. Jiang and Qomen (2008) propose a jump st based on the ilea of ‘vaclance
swap’ and explicitly take into account market microstructure noise.

4. For the purpose of our analysis, there are several reasons to use daily data instead of high frequency data as smployed
by Bradley et al. (2014), First, intraday stock returns are known to subject to severe market microstructure effect.
In a recent study, Christensen, Ooimen, and Podolskij (forthcoming) show that fumps in financial asset prices are
far Tess as frequent as (ests based on high frequency data suggest, Many intraday large retuins are simply the effect
of market microstructare noise or illiquidity as they are often quickly reversed. Secend, as Bradley et al. (2014)
acknowledge, time stamps provided in I/B/E/S can be detayed by 2.4 hours, The inaccuracy of these time stamps
would undermine any empitical design that utilizes high frequency intraday data, Dong et al. (2011) also question
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the accuracy of ¥B/H/S time stainps. Finally, using daily data allows us to work on a larger sample of stocks over a
longer sample period, Compared to Bradley et al. (2014) who focus-on NYSE stocks over 2002-2007, ouwr sample
cover all stocks in CRSP database over the period of 1993-2007,

5. We would like to thank an anonymous referee for peinting this cul.

6. The number of observations and reported market reactions are slightly different between coluwmn (1) of Table § and
those in Table 4 since we drop revisions made within two days prior to a jurup in Table 8.

7. We also use an alternalive way of identifying days with market-wide information. Specifically, we apply our jump
test directly to CRSP value weighted index returns. However, this approach Ideatilies only 18 days with market-wide
jumps during our sample period. Excluding revisions on these days has victually no effect on our results.
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Appendix. Jump test and identification

The idea of the variance swap test is as follows. Assuime that stock prices follow a very general martingale process:
dinS; = apds -+ /V,dW, -+ Jdg,, (A1)

yvhere St 15 the steck price at lime 1, a; is the instantaneous drifi, V, is the Instantancous variance when there are n
jlllll’lpS: Jp tepresents the jumps in asset prices, W; is a standard Brownian motior, and qr 15 a counting process wit[?
finite mslantaneuus intensity A;. The process is general in the sense that since the demeraned assel relur[;l rocess is
a local ma:'ltmgale in an efficient market, it can be decomposed into two canenical otthogonal components pnamef
puwlly continwous martdngale and a purely discontnuous martingale (see Jacod and Shiryaey (2003 leorer‘ri 4.18 y1'a
addition, there is no functional form restriction on the drift, the diffusion, or the jump components A, lyi 16‘.1 -
te (1) and then integrating over lime, it can be shown that ! v Appyig o feouma

Tras r
2 |2 ams, [ =Von+2f @ :
. Sr t| = ¥ -+ A (C" - 1 - J;)dql, (AZ)

<) el ’ 1Y i {1 e o ¥
:Thuﬁty(w = fﬂ Vide 15: the integrated variance, Ecuation (2) forms the basis for the juan test. In the absence of jumps
1']e ‘( i Lenancfe between simple and logarithmic returns captures one half of the integrated vartance in the continuous time‘:
Lmit. Let {54,,5;, ..., Sy } be stock prices ohserved over the period [0, 7] where #) = 0, &y = 7', Realized variance is
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defined as
N
RVy =3 (A3)
=1

where r, = In[S, /8, ] is the continwonsly compounded logarithmic return, and the vatiance swap in the discretized
version of the left hand side of Equation (A2) is defined as:

N N
S
SWVN =23 (Ri—r) =23 Ri—2Mh (3:7) , (Ad)

=l i=1

whete R, = (S,, / S,!_l) — Lis the simplo return, both of which are sampled with step size 7'/N over the interval [0, T].
Hang and Oomen (2008} show that:

VoV RVy )d
AT PR L N{O, 1), A5
,./szswv( Swv, ) TNeD (A3)

where & is the number of observation sampled between O and 7, Qswy = (L/9ueXom), Xor = fy Vodu, and jt, =
2HEAT [(p + 1)/21/+/%. To implement the test statistic in Bquation (AS), we obtain conslstent estimators of Vo and
Xo,ry. Barndorff-Nielsen and Shephard (2006) show that BPV,y is a consistent estimator of Vo

plim BPVy = Vo). (A6)

N-soo
Thus, a consistent estimator of V(g r)is obtained based on the bi-power variation (BPV):

1 N-1
BPVy = — |

3 ril bl (AT)
ity

i=1
Furthermore, to obtain a feasible version of the lest statistic given in Equation (A5), we obtain a consistent estimator
of Dsyv based on Ssyy = (1/NuetN ugh /N —p + D0 L T, el ™ with p = 6.
Onco the above jump test rejects the null hypothesis of no jumps in a given quarter in our empirical analysis, we
proceed to identify those days with stock price jumps following a sequential procedure. Let {71712 e fiy | D daily
returns over the interval [£1, zy], the sequential procedure is described in the following steps:

Step I Assuine that we have performed a jumyp test using return observations over a quarter [ty gy 1. If the jump test does
not reject the null hypothesis of 1o jumps, we move to the next quarter, and repeat the procedure from Step 1, If the
test rejects the null hypothesis of no jumps, we record the jump test statistic /S and proceed to Step 2.

Step 2 Replace each daily return by the median of the sample (denoted by Fuedian)s performy the jump detection test
on the series. For example, when ith day’s retuen is replaced, we perform the jump detection test on the series
{Fey s vees Py » Fancddians Py -m Ty } AN record the test statistic JS; fori = 1, .., , M.

Step 3 Constroet the series JSg — J8; fori = 1, ..., N. Then, the stock price change on day j is identified as a jump if
450 — J5; has the highest value among ail days,

Stepr 4 Replace the identified jump observation by fyedinn and start again from Step 1 with a new sample of stock returns,

The above procedure continues unitl all jumps are identified. Andersen et al. (2010) propose a similar procedure for
identifying intraday jump returns, The main difference is that instead of using the median of the sample to replace each
single return in Step 2 of the sequential procedure, they use the mean of remaining N — | teturns.

Finally, daily stock retums contain market microstructurs voise. We take this into account tn both the jump test and
Jjump identification. Specifically, the jump test is modified with the assumption that stock prices ate observed with noise
where the standard deviation of the noise is estimated from the antocovariance of observed stock retums and is used to
adjust the asymptotic variance of the jump test. Detalls can be found in Jiang and Oomen (2008). In addition, to ensure
that identified jump returns are not the result of bid-ask bounce, we impose additional restrictions. That is, the absolute
value of an idertifled jurnp return must be more than twice the tick size, We find that this restriction has virtually no
effect on identified jumps.




