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Investor attention to rounding as a salient forecasfeature

This version: February 2016

Abstract

Prior research suggests that, when making econdetiisions, investors focus on subsets of
more salient information. We extend this researghexamining variation in investor response to a
salient feature in analyst forecasts. We focudendundnes®f analyst forecasts as a salient signal of
imprecision. We examine whether: 1) investors moticunding even though it is binary and has
potentially limited information content, 2) investeaction to rounding is affected by its repetitiand
3) investor reaction to rounding varies by invegigre. We document a weaker market reaction to
rounded compared to non-rounded forecasts, consisith investors using rounding as an indicator
of less precise forecasts. Investor response tading is more pronounced in the presence of maltipl
rounded forecasts, simultaneously disclosed inyahakports, and is primarily attributed to less
sophisticated investors. We also provide evidemc@westors’ delayed assimilation of the informatio
content in rounded forecasts subsequent to thedsteannouncement date. Our results shed light on

the scope of limited investor attention.

Keywords: limited investor attention, rounding, @stor sophistication, repetition

JEL ClassificationsG14, G29, M41



Investor attention to rounding as a salient forecadeature
1. Introduction

In this paper we examine variation in investorsp@nse to a salient feature of analyst
forecasts.Evidence exists that investors are subject to tdieal constraints when making economic
decisions and as a result focus on subsets ofghullvailable information that are more salierd, i.
that tend to stand out and are easier to proc8seh selective attention to salient stimuli can be
economically justified if time and attention aresttp (Hirshleifer and Teoh, 2003). The literatuce t
date focuses largely on limited investor attentiorinformation released by firms, e.g. in earnings
announcements and annual reports. A number ofest@diamine how the form of information released
by analysts, being key intermediaries in capitarkees, affects investors’ abilities to assimilate
earnings-related information (Clement and Tse, 2@l8ason and Lee, 2003). The purpose of this
study is to build on the latter evidence and examiariation in selective attention to a salientdea
of analyst outputs. We focus on tlendnes®f analyst earnings-per-share (EPS) forecastedlfter
referred to asounding. Rounding manifests itself in forecasts that endero or five (e.g. $1.00,
$1.50, $1.15). We choose rounding because it allasvéo assess variation in investor attention to
salience along three dimensions. First, we examihether investors notice rounding as a salient
forecast feature even if it is less informativerttmher forecast characteristics (e.g. forecaszboy
prior forecast accuracy, firm experience, foredasjuency, forecast timeliness, broker size). Secon
we examine whether investor reaction to the safneicast feature is affected by the repetitiothef
feature. Finally, we study the variation in invesattention to the salient forecast feature by stwe
type. Our analysis contributes to the literaturdionted attention by shedding light on the scope o

investors’ attentional constraints.

Rounding represents a common type of measurememtigrdiscrete quantitative data based
on subjects’ responses or observers’ assessmengfletts a cognitive process associated with less

effort, uncertainty and imprecision (e.g. Huttetleg Hedges, and Bradburri990; Roberts and

! The salience of a stimulus is its prominence, tangéo ‘stand out’ or its degree of contrast wither stimuli
in the environment (Hirshleifer and Teoh, 2003 42)3
2 See Kahneman (1973), Nisbett and Ross (1980), Ristteraylor (1991), etc.
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Brewer, 2001). Consistent with this notion, pridadies examining rounding in analyst forecasts
document that rounded forecasts are issued byiéssned and lower effort analysts, and are, on
average, less accurate (Herrmann and Thomas, 2D@8how and You (2012) further show that
investors appreciate, to a degree, the roundirgdsiaanalyst forecasts, and perceive rounded fsi®ca

as a more noisy measure of the market’'s expectafiearnings at earnings announcements.

We examine whether and to what extent investorsgtntion to the rounding feature of
analyst forecasts at forecast revision announceanginen all other informative forecast charactags
that they can observe. The characteristics thagsiovs use in appraising forecast quality include:
analysts’ prior forecasting ability, brokerage fiaffiliation, forecast frequency, forecast timebse
firm-specific experience, firm and industry expseti(Park and Stice, 2000; Gleason and Lee, 2003).
On the one hand, rounding is likely to be lessnmig@tive to investors than other forecast attributes
because, unlike these other characteristics, ragridibinary. Apart from revealing that a foredast
less accurate, the rounding feature has no fuirtiigication for the relative imprecision of the éwast
On the other hand, the rounding feature of a fateisamore salient and easy-to-process charadterist
and may thus serve as a summary costless indichless precise forecasts. Information that isexasi
to extract (e.g., more salient) tends to be mdig feflected in judgments or prices (Bloomfiel@2).
Also prior empirical studies show that informatipresented in salient form is absorbed more easily
than information that is less salient and moreadift-to-process (Daniel, Hirshleifer and Teoh, 200
Hirshleifer and Teoh, 2003; Song and Swartz, 260&ng, Nekrasov, and Teoh, 2013; Ali and Gurun,
2009, Palomino, Renneboog, and Zhang, 2009). Tilemsa or form of information can also affect the

perceptions ohon-informationallyequivalent disclosures (Hirshleifer and Teoh, 300&here is also

3 Dechow and You (2012) examine the decision to dama trade-off between costs and benefits and trad
analysts engage in rounding when the penny digithef forecast is of less economic significance.ifThe
interpretation of these findings is that a rounftedcast is a simple and more easily observableypiar a more
noisy measure of the market’s expectation of egmillVe argue that a rounded forecast is less irdtventhan
other forecast attributes because, while it sigthasit is a noisy measure of the market’s exgistaf earnings,
it does not signal thextentof the noise due to its binary nature.

4 For instance, previous literature has shown thagstors respond to re-announcements of irrelevedtindant
or old information when this information is presshtin a more salient way (e.g., Schrand and Wal2@00).
Schrand and Walther (2000) show that managersegtcatly announce prior period information sepdyate
influence investors’ perceptions of the benchmasédufor evaluating current period earnings. Ha®®(Q) finds
that investors respond to re-announced gains frelmh €quity swaps in earnings announcements arghths are
associated with mean abnormal returns. Other stugliamining the effect of limited attention andesate on
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evidence that individuals are prepared to pay fmiass information, even when this is transparently
the case (Powdthavee and Riyanto, 2015). Theref@r@ypothesize that, despite the binary nature and
potentially limited informativeness of roundingyastors are likely to respond to it when appraising

analyst forecasts. We state the first hypothesibemull form:

Hi: Investors do not respond to rounding in analyseéasts.

Investors’ response to the information contained farecast characteristic is measured by the
degree to which this characteristic contributesxplaining return responses. Clement and Tse (2003)
show that, holding the magnitude of the revisionstant, investor response increases with broker siz
forecast frequency and timeliness. If, in line watfor evidence, rounding is negatively associatid
forecast precision then, investors’ response tading at revision announcements would translate int
a weaker reaction to the information of roundeel. (ess precise) forecastsmpared to non-rounded
(i.e. more precise) forecasts, holding the magsititthe revision constant.

The next testable prediction relates to the rapatitf the rounding feature. Previous rounding
literature has focused on rounding at a given paititne (Herrmann and Thomas, 2005; Zhou, 2010;
Dechow and You, 2012). Given prior evidence onystgderformance persistence (Sinha, Brown, and
Das, 1997; Mikhail, Walther and Willis, 2004; Bradsv, Brown and Huang, 2013, etc.), it is likely
that analysts who issue rounded forecasts do ssistently over time and across forecasting horizons
Analyst reports usually contain the previous fostessued for the same year, the current foreaast,

a one-year-ahead forecast. The inclusion of theique forecast in analyst reports is warrantedney t

need to explain to investors the changes that tedsen place in the firm or its environment since th
previous forecast issuance and the impact of ttleseges on firm valuation. The publication of a-one
year-ahead forecast in analyst reports is a regulalyst output that reveals the analyst view ef th
firm’s future prospect3The current, previous and one-year-ahead foreaastssually presented side

by side as illustrated by the sample analyst rejpoAppendix B. The issuance of multiple rounded

stock prices include Klibanoff, Lamont, and Wiznt809), Cooper, Dimitrov and Rau, (2001), Hubermaad a
Regev (2001).

SAsquith, Mikhail and Au, (2005) document that 99.1#6the analyst reports they examine provide an EPS
forecast and 95.3% of these reports contain fotedasat least one subsequent year.
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forecasts that are simultaneously disclosed anérebd by investors at no extra cost is likely to
reinforce the salience of the rounding featurelskidm (2000) provides experimental evidence that t
repetition of a feature makes salient features enere salient. In line with this, a number of sagi
capture the prominence of a disclosure item inyaakports by its repetition (e.g. Asquith, Mikhai
and Au, 2005; Previts, Previts, Bricker, Robinsom &' oung, 1994). To the extent that investor
attention is drawn to the higher salience of siamdbusly disclosed multiple rounded forecasts, we
expect that investors place more importance ondiognas an indicator of imprecise forecasts when
there are multiple rounded forecasts in the analgport (i.e. when a rounded forecast is issued
alongside a rounded previous forecast and a rouniegear-ahead forecast). If rounding repetitton i
perceived as more salient and reinforces the lusardunded forecasts are less precise, we expsct t
holding the magnitude of the revision constant,tfagket reaction to repeated rounding will be even

weaker than to one-time rounding. We state thithgsis in the null form:

Hy: There is no difference in investors’ response freeted and one-time rounding in analyst

forecasts.

Our final prediction is related to more sophistchiind less sophisticated investors’ use of
rounding. Existing experimental evidence on limigggintion suggests that limited attention maycffe
both naive and sophisticated investors’ interpiatadf financial information (Hopkins, 1996; Hirst
and Hopkins, 1998; Libby, Bloomfield and Nelsonp20etc.). However, evidence exists that small
traders are less thorough in their interpretatibearnings-related disclosures (Bhattacharya, 2001,
Allee, Bhattacharya, Black and Christensen, 20@#ttaéfio and Mendenhall, 2005, Blau, DeLisle and
Price, 2015). Less sophisticated investors tendet@lso more susceptible to salience and ease of
processing effects than more sophisticated invedtidiiao, Teoh and Zhu, 2018)This evidence
suggests that more sophisticated investors maytoroadditional informative and more costly-to-

process analyst characteristics in responding tecést revisions compared to less sophisticated

5Miao et al. (2013) document that more sophisticagdstors discount accruals relative to cash fleegardless
of whether a statement of cash flows (SCF) is mledior not, whereas less sophisticated investasdnt
accruals relative to cash flows only when SCF avjaed.
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investors. This might diminish the relative importa more sophisticated investors place on forecast
rounding and increase the weight they place orr ¢¢se salient but informative forecast characdtiess

In addition, if less sophisticated investors argodess busy, i.e. their attention may be lesy full
occupied than that of more sophisticated investargie’s (2005) load model suggests that individual
whose attention is not fully occupied (loaded) nb@ymore prone to distraction by salient stimuli.
Investors’ response to rounding may therefore vatly the level of investor sophistication. We expec
that less sophisticated investors take into accthentounding feature of analyst forecasts to atgre
extent compared to more sophisticated investorszwbgponding to analysts’ forecasts. Holding the
magnitude of the revision constant, this would $fate into a weaker response to rounding by less
sophisticated than by more sophisticated investdree third hypothesis, stated in the null, is the

following:

Hs: Investors’ response to rounding in analyst foresaktes not vary with the level of investor

sophistication.

In the empirical tests, we first examine whethefmsiors use rounding as a salient forecast
feature associated with imprecision, i.e. react ##gongly to information in rounded compared ta-no
rounded forecasts. We then examine whether invesdtention to rounding increases with the
recurrence of rounding instances within the anafggort. Third, we examine whether investors’
response to rounding in analyst forecasts varid¢l thie level of investor sophistication. We use
institutional ownership or institutional turnoves proxies for investor sophistication (Bonner, \Weit
and Young, 2003; Hilary and Hsu, 2013, Collins, @@and Hribar, 2003). Our results show that
investors react less strongly to rounded than tenoanded forecasts, consistent with investorsgusin

rounding as an indicator of less precise forecasts.document even weaker investor reaction to

7 Lavie’s (2005) load model suggests that interfeeginem less relevant stimuli (e.g. rounding) is ebkely to
occur when attention is not fully occupied (loaded)



rounding when multiple rounded forecasts are siam@lbusly disclosed in analyst reports and show that

investors’ response to rounding is primarily atitéd to less sophisticated investors.

We complete our analysis by investigating whetheunding is associated with price
adjustments following the forecast revision ann@ment. If investors’ use of rounding, and especiall
of repeated rounding, deters them from fully appnag all remaining informative cues, there may be
subsequent price adjustments reflecting delayeithéagon of the information content in rounded
forecasts. We test this assertion by examining kdrethe rounding indicator can predict one-year-
ahead size-adjusted returns. We find that roundimg, to a greater extent repeated rounding help
explain cross-sectional variation in future stoeturns after controlling for revision quantity, igoen
quality (e.g. forecast innovation), analyst coveragd systematic risk factors (size, book-to-nmarke
and momentum). This evidence supports the ideavestors’ susceptibility to the salience of rourgli
and their relative detraction from more subtle gstatharacteristics at the revision announcement. W
conduct a number of robustness tests to ensureesults are not affected by the anticipation of a
rounded actual EPS, firm characteristics that ddte rounding (e.g. firm complexity, see Dechow
and You, 2012), analyst characteristics, broken tharacteristics, and concurrent confounding event
during the revision announcement window.

The remainder of the paper is organized as foll@&extion 2 discusses the research design.
Section 3 describes the data and the main empnmésailts. Section 4 presents additional tests and

Section 5 discusses the study’s contribution aadriplications of its findings.

2. Research Design

2.1. Measuring the stock market response to fotegeagsions

We measure investor response to forecast revidignshe three-day (-1, 0, +1) mean
cumulative size-adjusted retur8AR;) surrounding analysts earnings forecast revision for firmn
yeart. The cumulating period starts in day —1 and endfay +1 where day 0 is the forecast revision

announcement date and days —1 and +1 are tradysgS¥sRsare calculated as the difference between



the buy-and-hold return of the firm and the buy-atd return of an equal-weighted portfolio of fsm

in the same NYSE decile.

2.2 Tests of stock market response to forecastiond

Previous research has shown that the market redctifiorecast revisions varies with analyst
characteristics and forecast features that areciaded with forecast accuracy (Abarbanell, Laneth an
Verrecchia, 1995, Clement and Tse, 2003; Bonneal.et2003). To examine the extent to which
investors use rounding relative to other charasties in responding to analyst forecast revisioves,

use the following model:

k

* Analyst_characteristics;j, + pAnalyst_characteristics;j; + €;j;

)
The variable definitions in the model are as foBo®AR; is the three day size-adjusted return defined
above REVR; is analysi’s forecast revision for firmin yeart scaled by closing stock price two days
prior to the revision. The forecast revision is ftiéference between analyss latest forecast
outstanding at the earnings announcement daterstygséi’'s most recent prior foreca8ROUND; is
an indicator variable equal to 1 if the analiystlatest forecast for firnin yeart outstanding at the
earnings announcement date in yierereafteicurrentforecast) ends in zero or five; and 0 otherwise.
REVR: *ROUND;: measures the differential market response to ralifalecasts compared to non-
rounded forecasts. The remaining interaction teRB3/R: *Analyst_characteristigs capture the
investor response variation with each of the amatymracteristics. These characteristics include
features associated with forecast accuracy (MikNddlther and Willis, 1997; Clement, 1999; Jacob,

Lys and Neale, 1999; Brown, 2001; Brown, 1991; Braand Mohd, 2003, Clement and Tse, 2003)

8 Our choice of the forecast revision measuremetiteadifference between the analyst’s current aiwd forecast
is consistent with prior literature (Gleason an@ 2003; Stickel, 1991; Imhoff and Lobo, 1984). &0 follow
previous literature (Herrmann and Thomas 2005; Becdnd You, 2012) in focusing on the latest andtystcast
outstanding at the earnings announcement date.



and with the likelihood of rounding (Herrmann ankoimas, 2005), namely, forecast horizon, prior
forecast accuracy, broker size, firm experienceedast frequency, number of days elapsed since the
prior forecast, number of companies and numbendhistries that the analyst follows. Consistenhwit
prior evidence, we expect investor response toeas® with prior forecast accuracy, broker size,
forecast frequency, and firm experience and toedee with the forecast horizon, days elapsed since
the last forecast and the number of companiesrahstries followed. If investors react to rounding
analyst forecasts as if it is an indicator of lgsscise forecasts, we expect the coefficient on the
interaction termrREVP*ROUNDto be negative and significant.

To enable comparisons between investor weightsnalyst characteristics and to assess the
relative importance of rounding in explaining integgesponse, we estimate equation 1 with all aaly
characteristics defined as indicator variables RE@UND. We set each variable to be equal to 0 (1)
when its value is below (above) the yearly median.

To test how the market response to analyst foreeaiions varies with rounding repetition,
we estimate equation (1) by splitting rounded faste ROUND = 1) into two groups depending on
repetition: repeated roundinREPEATED_ROUNPand one-time roundindNE-TIME_ROUND.
REPEATED_ROUNDs an indicator variable equal to 1 when an analggort contains a rounded
current forecast for firmin timet (ROUND = 1) and a rounded previous forecast and/or rounded on
year-ahead forecast, 0 otherwiSeNE-TIME_ROUNDis an indicator variable equal to laifily the
current forecast in the analyst report is roun@ediherwise. The previous forecast is the mostntece
prior forecast that we use in calculating the astaigrecast revisiorREVB, while the one-year-ahead
forecast is the earnings forecast for the subsdqaziod issued at the same time as the curreetst.

We estimate our equations by clustering the stahdemors by firm and revision announcement date
(similar to Hui and Yeung, 2013) to control for ssesectional dependence and heteroskedastic and

autocorrelated residuals. We also include yeadfedects.

° As a robustness test we standardize all varialiielsiding rounding, by subtracting the mean anddilig by
the standard deviation of each variable (standananal distribution). When using this measuremehg t
coefficients on analyst characteristics reflectithpact of one standard deviation instead of exéretmanges in
the variables and the relative weights are comperdihe results are qualitatively unchanged.
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3. Sample and results
3.1 Sample

We obtain analyst forecasts and actual data onaueawnings per share from the Institutional
Brokers Estimate SystemBIE/S) unadjusted detail file. We use the unadjustedildape to avoid a
retroactive stock split rounding effect as hightagh by Baber and Kang (2002). Returns data are
gathered from the Centre for Research and Sedritgs (CRSP) and the rest of the financial vagiabl
are obtained from COMPUSTAT. Our sample periodsiar1984, the first year with available analyst
forecast data after imposing the sample restristiand ends in 2012. Table 1, Panel A, descrilees th
sample selection. Consistent with Herrmann and Hw0f2005) and Dechow and You (2012), we select
all available analyst EPS forecasts issued cldsetite earnings announcement date. Applying the
sample restrictions of these two studies, we deleservations when the forecast horizon in theezuirr
year is less than 10 or more than 300 calendarfdalysthe earnings announcement; we require at leas
two forecasts per analyst; and we retain firms Hrat followed by at least one analyst that issues
rounded forecasts and one analyst that issues quoded forecasts. We retain observations with
available data on analyst characteristics and {tiagecumulative size-adjusted returns. In calcotati
the returns, we exclude dividend announcement&arrdngs announcements for the same firm during
the three-day revision announcement window to miiighe effect of confounding eveftszinally,
we remove observations with fewer than two analyetecasts per firm when standardizing analyst
characteristics (see footnote 9), and trim forecassions at the top and bottom 1%. The final demp

consists of 268,970 forecasts, 39,011 firm-yeads7af811 firms.

3.2 Descriptive statistics

Panel B of Table 1 reports the frequency of rougdinanalyst forecasts and actual earnings
per share. Consistent with previous evidence, riogng much more prevalent in analyst forecasts
(41% of forecasts are roundeRIQUND= 1)) than in actual earnings per share (22% afe&arnings

are rounded). Almost 79% (=87,317/110,699) of thalysts who issue a rounded current forecast

101n the main analysis we do not exclude forecasgsi@ns by other analysts issued in the three-dayew, but
we exclude them in a robustness test and the sesftitr the exclusion are qualitatively the same.

11



(ROUND =J) also report a rounded previous forecast and/ouaded one-year-ahead forecast in their
report (mearREPEATED_ROUNDR 32%). Further untabulated analysis shows tlentbst frequent
combination of repeated rounding is that of theenirand one-year ahead forecast (in 70% of inetanc
where the current forecast is rounded, the one-gkead forecast is also rounded), but cases where a
three forecasts, current, previous and one-yeadlae rounded are also fairly frequent (in 50% of
instances where the current forecast is roundedytévious and the one-year-ahead forecasts are als
rounded).

Table 2 presents summary statistics for analystacieristics. To ensure that our sample is
comparable to the samples of previous studiestanelardize the variables used to calculate desezipt
statistics in a manner similar to Clement and P&89©38), Herrmann and Thomas (2005) and Dechow
and You (2012} The standardization transforms the original minimand maximum values of each
variable to values of 0 and 1, respectively. Apmerdprovides the definitions of the standardized
variables in detail. This standardization yield=lative measure of each analyst characteristimgmo
those of all analysts who follow the same firmhe same period, filtering out systematic firm aedry
differences in the characteristi¢s.

We report the statistics for the standardized éem The distributions of analyst
characteristics in Panel A are comparable to thheperted by previous studies (Clement, 1999;
Clement and Tse, 2003; Herrmann and Thomas, 2008)Panel B we report the averages of the
standardized analyst characteristics for rounB€I{ND =1) and non-rounded®@OUND= 0) forecasts
and thet-statistics ang-values for the difference in means. Consistenh Wwierrmann and Thomas
(2005), mean accuracy is significantly lower foumded than for non-rounded forecasts. Relative to

non-rounded forecasts, rounded forecasts seem iesbed earlier in the year and by less active

1 We obtain qualitatively similar results when weeaapthe analysis using analyst characteristicslataized in
this way.

12 For prior forecast accuracy we set the standardiaedble to O for the least accurate forecasthgsg absolute
forecast error) and 1 for the most accurate fotqpawest absolute forecast error) to ensure tmameasure of
performance increases with forecast accuracy.

13 Based on raw analyst characteristics (statisticsafwlated), forecasts precede the earnings aceowent date
by 102 days on average and analysts have on avérgegrs of firm specific experience; they folloviirens in
4 industries on average and provide about 4 twaaxes-apart forecasts for each firm in a given y€he average
broker firm employs 45 analysts.
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analysts. We find the greatest differences in mbatween the samples of rounded and non-rounded
forecasts for forecast frequency (—0.0F2alue <0.001) and forecast horizon (0.0p9alue <0.001).
The direction of these mean differences is consistéth rounded forecasts being less accurate.

Panel C of Table 2 reports the Pearson (Spearnmrglations among the variables above
(below) the diagonal. As expected, forecast acgusagegatively correlated with rounding and fostca

horizon, and positively correlated with broker sifien experience and forecast frequency.

3.3 Empirical Results
3.3.1 Stock market response to forecast revisionditional on rounding

Table 3 reports 3-day mean cumulative size-adjustaans,SARs around analyst forecast
revisions. Panel A confirms previous literatureuitss that good news revisionREVP >0) are
associated with positive abnormal returns and bassmnrevisions REVP < 0) are associated with
negative abnormal returns (Gleason and Lee, 2@@Bjsistent with Stickel (1991), the highest positiv
and the lowest negativ@ARsare documented for the top 5% and bottom 5% a#dast revisions,
respectively (Panel A). To measure the differencenarket reaction to rounded and non-rounded
forecasts, we condition the returns to positive aadative revisions and the returns to revisions of
different magnitude (bottomSpercentile, § to 50" percentile; 59 to 95" and top & percentile) on
rounding type (Panel B). The main result from pahéd that rounded forecasts are associated with a
weaker three-day price response than non-roundegtésts. On average, firms that have positive
(negative) revisions with non-rounded forecastsernce a 3-day return of 1.6% (-1.8%). The 3-day
return to firms with positive (negative) revisionbere the revised forecast is rounded are sigmitfiga
smaller in absolute magnitude: 1.3% (—1.3%) respelgt Accordingly, the mean three-day hedge
return, calculated as the difference between rsttwnpositive and negative forecast revisions, is
significantly smaller for rounded forecasts (2.@%a@n for non-rounded forecasts (3.3%). Furthermore,

the hedge returns from going long on the top 5%shmit on the bottom 5% of forecast revisions are

1n additional univariate analysis, consistent viddéchow and You (2012), we find that firms with noled EPS
forecasts have EPS of larger magnitude, lower draharacteristics (e.g. lower stock volume and tiiig
higher book to market) and higher business comtyl€barger firms with more business segments).
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5.9% for non-rounded (2.7% for top 5% minus —3.2% dottom 5%) forecasts and only 4.1% for
rounded forecasts (1.8% for top 5% minus —2.2%bfattom 5%). The weaker investor response to
rounded forecasts, captured by the lower absobitens to rounded than to non-rounded forecasts, is
statistically significant across all categories.isTinitial result is consistent with investors ugin
rounding as a signal of less precise forecasts.

Table 4 presents results on how investor reactiofotecast revisions varies with analyst
characteristics including rounding (equation 1hia first column we include all analyst charadtigcs
exceptROUND In this specification, investor response to asialgrecast revisions varies only with
four out of the eight analyst attributes: forecastizon FOR_HORIZON_D) brokerage firm size
(BROKER_SIZE_D)iorecast frequencyN_FORECASTS_Dgnd number of days elapsed since the
prior forecastDAYS_ELAPSED_[3s evident from the significant interaction tewhshese variables
with REVP The results suggest that investors respond nianegdy to forecast revisions issued earlier
in the year (i.e. with larger forecast horizon)ily after the last forecast revision (i.e. leagslelapsed
since the last forecast), and by analysts releasioe frequent forecasts and working for larger
brokerage firms$® When we addROUNDto the rest of the analyst characteristics (seamhgmn of
regression results), we find that rounding is ingeatally significant in explaining stock returfgVP
X ROUNDcoeff. = —0.331f-stat = —10.05). The economic interpretation of dusfficient is that an
increase iMROUNDfrom 0 to 1 is associated with a 0.331 decrea#iesimssociation betwe&ARand
REVR i.e. when forecasts are rounded the associagbmeen returns and forecast revisions is lower
than when forecasts are non-rounded. This is ancgcically significant effect, given the standard
deviation of the association betweeARandREVP® The other characteristics significantly assodiate

with investor response are: forecast hori#EYP*FOR_HORIZON_E 0.238}-stat = 5.40), forecast

15 Clement and Tse (2003) also find that investgpoase to forecast revisions increases with thecémtehorizon
although forecast horizon is negatively associatitll forecast accuracy. They interpret these resdtinvestors
responding more strongly to timely forecasts maatéier in the year despite their relatively lowecaracy. The
authors also find that investor response decregitieshe number of days elapsed since the lastéste

6 To interpret the economic significance of this effewe consider a one standard deviation changben
association betwee®ARandREVPby estimating a simplified version of equationSAR: = a1 + 1 REVR: +

¢l (untabulated) (Francis and Martin, 2010; Kravetl®0A one standard deviation decrease3in(0.07) is
associated with a decreaseROUND of -0.211 = (0.0#0.331)*1. Compared to the standard deviation of
ROUND(0.492 from Panel A, Table Zhis effect is economically significant.
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frequency REVP*N_FORECASTS_[M=204,t-stat = 5.76), number of days elapsed since the last
forecast REVP*DAYS_ELAPSED D = 0:167, t-stat = -4.08), and broker size
(REVP*BROKER_SIZE D 6.066,t-stat = 2.31). The interactions betwdeBVPand the remaining
four analyst characteristics (prior accuracy, fiexperience and number of firms and industries
followed) are not significant at the 5% level. Ba&® these results we can rejeet $tated in the null.
The findings from the multivariate analysis confithe univariate evidence that when responding to
analyst forecast revisions investors react lessngly to rounded than to non-rounded forecasts,
consistent with investors using rounding as a prfaxyess precise forecasts. One implication of our
findings is that investors condition their respansa a subset of more readily observable forecast
characteristics, consistent with Clement and T€893P and Bonner et al. (2003) and with previous

evidence on limited attention.

3.3.2 Rounding repetition

We next test how the market response to roundirenalyst forecasts varies with rounding
repetition. Given that repetition increases theesak of a feature, this is a more powerful teshef
salience effect. Table 5, Panel A presents unitearisults on differences in cumulative size-adidist
returns between repeated roundifgEPEATED_ROUND = )l and one-time roundingONE-
TIME_ROUND =). In line with expectations, the returns to repdabunding are significantly lower
in absolute magnitude than the returns to one-touading for both good and bad news revisions. The
three-day hedge returns (from going long on pasiéiad short on negative revisions) are 2.4% (1.2%
to REVP> 0 minus -1.2% t&REVP< 0) to repeated rounding and 3.5% (1.59REVP> 0 minus
—2.0% toREVP< 0) to one-time rounding. The difference betwdenhedge returns to repeated and
one-time rounding is significant at the 1% levehe$e results suggest that investors treat rounded
forecasts as even less precise when more thanf ¢ine simultaneously disclosed forecasts is rounded
relative to when only the current forecast is raachd

We next estimate equation (1), distinguishing betweepeated and one-time rounding. Panel
B of Table 5 reports the regression results. Thedfioients on the analyst characteristics (not kaiieal
for brevity) remain qualitatively similar to thosim Table 4. The coefficient orREVP X
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REPEATED_ROUNDs negative and significarftoeff. = —0.378¢-stat = —11.35) and substantially
higher in absolute magnitude than the coefficiemtREVP xONE-TIME_ROUND which is not

significant at the 5% level (coeff. = —0.1a2stat = —-1.79). The difference in the magnitudehef
coefficients on repeated and one-time roundingtasissically significant (y*=22.64, p-value =

<0.001) Based on these results we can rejegstated in the null. The findings are consisteith wur
expectation, and the univariate evidence, thatrédpetition of rounding enhances its salience and

increases investors’ perception of rounding asdicator of less precise forecasts.

3.3.3 Rounding and investor sophistication

We next examine whether the response to roundings/aith levels of investor sophistication.
Following prior literature, we use the extent oftitutional ownership presence (e.g. Bonner et al.,
2003; Hilary and Hsu, 2013) and institutional tweo (Collins et al. 2003) as a proxy for investor
sophistication. We first measure the percentagestitutional investor holdingdNST_HOLDING in
the firm, based on prior evidence that institutiongestors are more sophisticated than retail Stes
and better able to process available informatioan@d 1990, Boehmer and Kelley, 2009). We
distinguish between more and less sophisticatedstovs by separating the top (fourth) quartile of
INST_HOLDINGHIGH_INST_HOLDING)Yrom the first three quartiled OW_ INST_HOLDIN{gof
our firm-analyst sample. The sample with availah#titutional ownership data from Thomson Reuters
consists of 183,369 observations over the 1984-p@tipd. Average institutional ownership is 88% in
theHIGH_INST_HOLDINGsub-samplend58% in theLOW_INST_HOLDINGub-sample.

Panel A of Table 6 reports the results from themegion of equation (1) for the
LOW_INST_HOLDINGand HIGH_INST_HOLDING sub-samples. The coefficient dREVP x
ROUND:is significantly negative in theOW_INST_HOLDINGub-sample (coeff. = —0.28Bstat =
=7.07), but insignificant in thellGH_INST_HOLDINGsub-sampldcoeff. = -1.140t-stat = —1.33).
To test whether the coefficient ®EVP x ROUNDJiffers statistically between groups, we pool the
two sub-samples and introduce a three way intemactietween an indicator variable for the

LOW_INST_HOLDINGub-sampleL(OW_OWN andREVP x ROUNRQuntabulated). We also add an
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interaction betweehOW_OWNandREVPto control for differences in investor responsdai@cast
revisions driven by the level of institutional hmigs (Mikhail, Walther and Willis, 2007) and an
interaction betweehOW_OWNandROUNDto account for correlation between rounding likebd
and lower institutional holdings (Dechow and YoQ12). The results from this specification yield an
insignificant coefficient orREVP x ROUND qoeff. = —0.075¢t-stat = —0.73) and a negative and
significant coefficient o OW_OWN x REVP x ROUNDogff. = —0.240¢-stat = —2.19), indicating a
significantly different market response to rounding the LOW_INST_HOLDING and
HIGH_INST_HOLDINGsub-samples. As expected, this evidence sugdeatsttie earlier results,
consistent with investors using rounding as arcitmir of less precise forecasts, are primarilyaited

to less sophisticated investdfs.

Our second measure of investor sophistication sedeon institutional investors’ trading
activity rather than mere ownership, consistenhwiollins et al. (2003). Since actively trading
institutional investors are more attentive thaaitébvestors to information in earnings-relateghsils
(Hirshleifer, Lim and Teoh, 2011; Collins et al0(3), the former are likely to attend less to thieesce
of forecast rounding when responding to analysdast revisions. We capture the trading activity of
institutional investors directly through their gfotio turnover. We measure institutional investors
turnover (NST_TURNOVERbased on the churn rates of the firm’s institugiloholdings, i.e., the
average frequency with which institutional investeootate positions in their portfolios (similar to
Gaspar, Massa and Matos, 2005). The calculationvektor turnover rates is a two-stage process. In
the first stage we calculate a measure of portfoifoover for each institutional investor in anyen
guarter (see Gaspar et al., 2005, p.143). In tbenskstage we calculate the investor turnover etio
the firm level by calculating the weighted averagthe total portfolio churn rates of firm’s instiional
investors over the four quarters of each year. Sdraple with available institutional turnover data
consists of 153,654 observations over the 1984-2@&tbd. We then distinguish between more and

less sophisticated investors by separating thgfaapth) quartile oiINST_TURNOVER our firm-

17 Using the sample median INST_HOLDINGto distinguish between high and low investor sajtason, we
find weaker evidence of differential investor resge to rounding (and remaining analyst charackesjsacross
the two sub-samples. Therefore, the lack of invastgponse to rounding seems to pertain to theekighvels of
investor sophistication, as captured by the toptdeaf institutional ownership.
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analyst sampleHIGH_INST_TURNOVERfrom the first three quartiled QW _INST_TURNOVBR
Average investor turnover is 0.372 in tHeGH_INST_TURNOVERub-sample and 0.279 in the
LOW_INST_ TURNOVES8ub-sample. This means that the average firmtiutisnal investors in the
low- (high-) turnover group turn over 14% (19%)tléir portfolio in a given quarter and 55% (76%)
in a given year, implying an average holding haminb 22 (16) months.

Panel B of Table 6 reports results from the esionatof equation (1) for the
LOW_INST_TURNOVERNd HIGH_INST_TURNOVERuUb-samples. The results are qualitatively

similar to those in Panel A. The coefficient REVP x ROUNDSs significantly negative in the

LOW_INST_TURNOVERub-sample (coeff. -0.253;stat = —-6.27), but insignificant in the

HIGH_INST_TURNOVERuUb-sample (coeff.

-0.048stat = -0.38¥ The coefficients on the
remaining analyst characteristics (included inghgmation but not tabulated) are similar to thinse
Panel B, with the exception of broker size, which significant in explaining returns in the
HIGH_INST_TURNOVERub-sample but not in théiGH_INST_HOLDINGsub-sample.

In Panel C we examine variation in investor respdogounding repetition. The coefficient on
REVP x REPEATED_ROUNIS negative and significam the LOW_INST_HOLDINGsub-sample
(coeff. = —0.303t-stat = —7.34) and tHeOW_INST_TURNOVEB&Ub-sample (coeff. = -0.282stat =
—6.61), but not significant at the 5% level in thk&sH_INST_HOLDINGsub-sample (coeff. = -0.219,
t-stat = —1.84), nor in thellGH_INST_TURNOVERub-samplécoeff. = —0.056¢-stat = —0.42). The
coefficient on REVP x ONE-TIME_ROUND is negative and significant only in the
LOW_INST_TURNOVES8ub-sample (coeff. = —0.158stat = —2.09). This provides some, albeit weak,
evidence that the intensifying effect of roundimgpetition on the perception of its salience is more

pronounced among less sophisticated investors.

18 To test whether the coefficient ®EVP x ROUNDiffers statistically between groups, we pool tive sub-
samples and introduce a three way interaction betaa indicator variable for th@®©W _INST_TURNOVESuUb-
sample (OW_TURNOVER and REVP x ROUND(untabulated). We also add an interaction between
LOW_TURNOVERIndREVPand an interaction betwed&®W_TURNOVERNAROUND. The results of this
specification yield an insignificant coefficient ®EVP x ROUNDqpeff. = —0.029t-stat = —0.23and a negative
and significant coefficient ohOW_TURNOVER x REVP x ROUNEbéff. = —0.247t-stat = —1.90). These
results are consistent with less frequently tradiggitutional investors using rounding as an iatlic of less
precise forecasts.
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In summary, the results in Table 6 suggest thatrthgket's attention to rounding as a proxy
for less precise forecasts pertains to the lowal$eof investor sophistication, measured eithemigh
institutional shareholder ownership or trading\atti This enables us to rejectHstated in the null.
The use of repeated rounding as a stronger sidriatecast imprecision is also primarily attributied
investors with lower levels of investor sophistioat corroborating the earlier evidence. Theseltgsu
are consistent with previous evidence that leshistipated investors are more susceptible to sagien

effects (Miao et al., 2013).

3.3.4. Rounding and future returns

So far we document a weaker market reaction todedicompared to non-rounded forecasts,
consistent with investors using rounding as a stliedicator of noisier earnings expectations. If
investors’ use of rounding, and especially of répeaounding, deters them from fully appraising all
remaining informative cues, we expect a delayeketaesponse to the information content of rounded
forecasts following the revision announcement. Tiotne post-revision price drift to analyst fordcas
revisions is well-established empirically, relatyhttle is known about the extent to which iafected
by forecast-specific attributes (Gleason and L8832 Gleason and Lee (2003) find that post-rewisio
announcement returns are associated with subtéetsspf the earnings revision signal (e.g. degfee o
forecast innovation). We examine whether roundisgaasalient forecast-specific feature is also
associated with stock returns following the revissamnouncement.

Similar to Gleason and Lee (2003), we regress éusize-adjusted returns over twelve months
after the revision announceme8®\Rs [+2, +253], on a rounding indicator and the remmaj factors
expected to affect the delayed price responserawsion quantity (price-scaled forecast revisjon)
revision quality (forecast innovation), firm infoation environment (analyst coverage), and systemati
risk factors (firm size, book-to-market ratio, ambmentum). We choose this twelve-month-ahead
window based on prior evidence of a post-revisioft dp to a year after the revision announcement
(Stickel, 1991; Gleason and Lee, 2003; Zhang, 2808), but repeat the analysis using the shorter
period between the forecast revision date andubhseegjuent earnings announcement date. The post-
revision drift documented in the prior literaturekeés the form of higher expected stock returns
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following good news and lower expected stock retdioiowing bad news. Accordingly, to capture the
incremental effect of rounding on future returns, arveate a categorical variadROUND_Signathat

is equal to +1 for rounded forecasts with good nRGUND= 1 andREVP>0), 0 for non-rounded
forecasts, and -1 for rounded forecasts with bagsn®OUND = 1 andREVP<0). This variable
construction implies a long position in firms withunded good news revisions and a short position in
firms with rounded bad news revisions. This apphno@cconsistent with Gleason and Lee’s (2003)
innovation signal variable construction and reBemiir expectation of a delayed market respondesto t
information content of rounded forecasts post-angement.Innovation Signalcontrols for the effect

of the level of forecast innovation on future returlt takes the value of +1 (—1) for high innowati
good (bad) news and 0 otherwise. Similar to GleasuhLee (2003), we define forecast revisions as
high innovation when the issued forecast is highlmwer) than both the analyst’s own prior forecast
and the current consensus for good (bad) news.oMeat for the level of analyst coveragedveragé

that a firm receives using an indicator variablaado 1 for firms followed by more than the median
number of analysts each year, and 0 otherwise. &suare the log of the firm’s market capitalization
(Sizg and the book-to-market ratiB/V) at the end of the previous calendar year Mathentunusing

the firm’'s market adjusted returns over the twelenths prior to the revision announcement.
Consistent with Hui and Yeung (2013), we limit &féect of outliers for these tests by trimming SARs
[+2,+253], B/M, SizeandMomentunat the top and bottom 1%.

Table 7 reports the regression results. In thé dmkimn we regress future returns on revision
guantity, revision quality, analyst coverage arstt gontrols. In this specificatidREVPis positively
associated with future returns (coeff. = 0.36&at = 2.91), consistent with prior evidence ofoatp
revision announcement price drift. In line with &en and Lee (2003), the innovation signal is
positively and significantly associated with futweturns (coeff. =0.00%;stat = 3.64). In the second
column we add the rounding signal variable. Theffament on ROUND_Signalis positive and
marginally significant at the 10% level (coeff. 0)t-stat = 1.95) and that omnovation_Signal
remains positive and significant (0.006stat = 2.98).This result suggests that rounding helps
marginally explain cross-sectional variation incktoeturns twelve months after the forecast rewuisio
The relative size of the coefficients suggests thiacast innovation is superior in predicting tveel
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month-ahead returns. A hedge strategy based@dND _Signalields 0.6% abnormal returns over
the next year compared to 1.2% basedroovation_Signalafter controlling for the magnitude of
revision, analyst coverage, firm size, book-to-neaidnd momenturif. In the next column we repeat
the analysis using repeated rounding in place ofundong. The coefficient on
REPEATEDROUND_Signals positive and significant (coeff. = 0.005stat = 2.76), and of similar
magnitude to that oimnovation Signal(coeff. = 0.006t-stat = 2.98).This result suggests that repeated
rounding and forecast innovation have similar ptlb explain cross-sectional variations in thetpos
revision price drift. The more pronounced contribntof REPEATEDROUND _Signato the post-
revision drift thanROUND_Signals consistent with the previously documented sigaiftly lower
returns to repeated than to one-time rounding dumwision announcements. To rule out a risk-based
explanation for the explanatory power of the rongdiignal in the post-revision price drift, we exae
the three day size-adjusted returns, sorted oprigmeding revision sign and rounding feature, adoun
the subsequent earnings announcement date. Ifithisdiue to a delayed market response, rattar th
omitted risk variables, then abnormal returns sthallister around earnings announcements when
information is released and the market is abletcect for the immediate under-reaction to thedast
revisions. The results show that the three-day &eadgurns to positive versus negative forecast
revisions for the entire sample, as well as fohaatinding categoryROUND= 1 andROUND= 0),
are consistently positive. Consistent with Gleaaiod Lee (2003), we interpret this as correctiothef
market’s initial misperception about future earsimgound the earnings release date. We document the
highest hedge return to repeated rounding (0.34a%pared to 0.309% fAROUND= 1 and 0.217%
for ROUND= 0), consistent with the drift being highest fepeated rounding.

Finally, we test a specification where we contral &ll remaining aspects of the forecast
revision, i.e. analyst and forecast characteristiffecting the market response. The results are
qualitatively similar both for the rounding (colurhand for the repeated rounding signal (column 5)

Additionally, forecast horizon, prior forecast amey and firm experience are positively associated

19 Since the estimated coefficients on the signdleakthe average abnormal return to a single jmosieither
long or short), we obtain the average hedge refitenthe combination of a long and of a short fias) by
doubling the coefficient (as in Gleason and Le®3)0
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with future returns FOR_HORIZON_[coeff. = 0.006¢-stat = 1.99L. AG_ ACCURACY _[xoeff. =
0.004 t-stat = 1.95FIRM_EXP_Dcoeff. = 0.009t-stat = 4.74,). These results suggest a delayedatark
response to less easily observable aspects ofafreevisions, such as the analyst’'s prior forecast
accuracy and firm-specific experience.

Taken together the results in Table 7 provide ewideof a delayed market response to rounded
forecasts. Rounding, especially when repeated sithesforecasts of the analyst report, is assatiate
with a delayed assimilation of information in arstlyorecasts. While this evidence suggests that
investors can enhance investment strategies (&akel 1991) by further conditioning the forecast
revision on the rounding type, the hedge returng lmeedifficult to exploit after taking transactionsts
into consideratior? This is consistent with Mikhail et al., (2004) aBdrber, Lehavy, NcNichols and
Trueman, (2001) who also find that exploiting thessmarket reaction to analyst forecast revisians i
unprofitable because of transaction costs. Thegefoe treat the results in Table 7 as completidhef
evidence of investor reaction to rounding on thésien announcement date, i.e. an immediate weaker
reaction to the information in rounded forecastdoidowed by a delayed market response post-
announcemertt. In addition, the evidence on investors’ delayesiraiation of information on analyst
prior forecast accuracy and firm-specific experehaother supports the idea of investors’ suscéipyib
to the salience of rounding and their relative agton from less easily observable analyst

characteristics.

4. Additional analyses
4.1 Firm-level determinants of the decision to rdun
Herrmann and Thomas (2005) provide evidence thalysis who issue rounded forecasts share the

characteristics of less informed analysts (i.ey ti@ve lower prior accuracy, lower forecast frequen

20 For a detailed review of the related literature Bamnath, Rock, and Shane (2008a).

21 Mikhail et al., (2004) interpret similar evideno&incomplete market reaction, i.e. a strategy tieterates
excess returns but is insufficient to cover tratisaccosts, as consistent with Grossman and Stigl{tL980)
expanded view of market efficiency: in a competitand rational economy, information gatherers reast a
return, in expectation, for their search and prsicgscosts.

22



longer forecast horizon, and larger number of cangsdindustries followed). Dechow and You (2012)
further show that the decision to round is a fuorctf analysts’ cost-benefit analysis and is inficed

by factors such as EPS magnitude, stock price iliylatrading volume, firm growth, size, and
institutional ownership. To control for endogenaditythe rounding choice and mitigate concerns over
omitted correlated variables, we run three testgafwlated). First, we estimate equation (1) byragld
firm-fixed effects. The coefficient oREVP*ROUNDIN this specificationremains negative and
significant. Second, we estimate equation (1) bgiragl firm characteristics associated with the
likelihood of rounding and their interactions wWiREVP as explanatory variables. Consistent with
Dechow and You (2012), we include the followingxficharacteristics: book-to-market rat8iM, the
earnings-to-price raticEP, the net amount received from external financingvdies, EXFIN, the
number of business segments,SEGMENTSthe volatility of the firm’'s returnsSTDRET and the
firm's trading volume, TVOL and interaction terms between these characterisiicd REVP.
REVP*ROUND also remains negative and significant in this dation. Third, we perform a
propensity score matching analysis that minimizeection bias related to firm characteristics
(Rosenbaum and Rubin, 1983). In the first stagestenate a logit model to obtain the probability of
an analyst issuing a rounded forec&DUND=1). As discussed above, we include both analydt an
firm characteristics in this model. Then we mateleherounded forecast to a non-rounded forecast
issued by an analyst with the closest propensityesfor rounding. We replicate equation (1) fosthi
matched score sample, settiR@OQUND equal to 1 for the treated (rounded forecastg), @ior the
control observations (non-rounded forecasts). Tdtgnated coefficient oREVP*ROUNDremains
gualitatively unchanged, indicating that investeaation is weaker to rounded than to non-rounded
forecasts. These results mitigate concerns tha@anlier findings are affected by selection bidatesl

to firm-specific characteristics.

4.2 Investor reaction to rounding in the presenta ounded consensus forecast
A potential reason for repeated rounding, espgomiien the current and the previous forecasts
are both rounded (in 59% of instances where theentiforecast is rounded, the previous forecast is

also rounded) is the presence of a rounded consémmcast. When the consensus forecast is rounded
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(in 52% of instances where the current forecasbimded the consensus forecast is also rounded),
analyst rounding may not be related to lower pregist may simply reflect the market’'s expectation
of rounded EPS in the current perid@ address this issue further we perform two t@sttabulated).
First, we exclude rounded forecasts that are issutne presence of a rounded consensus foreddst. T
also ensures exclusion of rounded forecasts thegnpally capture herding behaviour towards a
rounded consensus forecast. After excluding theseecésts, the coefficient ofRREVP x
REPEATED_ROUNDremains negative and significant. Second, we metdi observations and
introduce an additional indicator of a rounded ewmssis forecastROUND_CON$E In this
specification the coefficient oREVP x REPEATED_ROUNEEZmains negative and significant. The
coefficient onREVP x ROUND_CONRB also negative and significant. This resultassistent with
investors treating rounded forecasts as less greeisn when rounding simply reflects the expeatatio

of rounded EP%

4.3 If accuracy was all that matters

If accuracy was all that matters, investor respaasmalyst forecast revisions would have beeriysole
benchmarked against the ability of forecast charestics to predict future forecast accuracy. Aseh
could be factors other than forecast accuracyatetalue relevant, we do not view forecast acgurac
as the key benchmark in our main analy3idowever, we perform additional analysis using dass
accuracy as a benchmark. Following Clement and(Z863), we regress forecast accuracy on all
forecast characteristics, including rounding, drehtcompare the relative investor weights on raundi
and the remaining analyst characteristics (Tablwi#t) the ability of rounding to predict accuracy.
When we run the accuracy regression excluding riogr@desults not tabulated), we find that all aisaly
characteristics except broker size are signifidaetxplaining forecast accuracy whereas only aefubs

of them are significant in explaining returns. THilsding suggests that investors condition their

22 Consensus forecasts are sometimes disclosed liystireports. They are more often available on nagency
sites like Bloomberg, Reuters and Factset.

23 For example, investors may respond more strormiyntely forecasts because acting sooner impliegeta
investing profits (Schipper, 1991), even thoughs¢éhearly forecasts are generally less accurate ltian
forecasts.
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responses only on a subset of the factors thaigbriedecast accuracy, consistent with Clement and
Tse (2003) and Bonner et al. (2003) and the evielendimited attention. When we include rounding
in the accuracy regression, forecast horizon aretést frequency are still the strongest prediabrs
accuracy, consistent with forecast horizon anddase frequency having high weights in the returns
regression (Table 4). Rounding, however, is ambegléast important factors in predicting forecast
accuracy (along with the number of industries thatanalyst follows) even though it has the highest
coefficient in explaining the market response. Suolevinvestors’ weights on less salient forecast
characteristics, such as forecast horizon and éstdrequency, are compatible with the high prédict
ability of these characteristics for accuracy, Btee response to rounding seems very strong relédiv
the limited incremental ability of rounding to pretdaccuracy. The inconsistency between investor
weights and accuracy weights is even more pronalawben we perform the same analysis for repeated
rounding. This result suggests that investors redparounding as an indicator of less preciseciasts

despite its marginal negative association of roogavith accuracy.

4.4 Robustness tests

We conduct additional robustness tests on thetwhifi rounding to explain variations in
investor response to analyst forecast revisionst,fwhen estimating the market reaction to rounded
forecast revisions (equation 1), we redefR@UNDto include cases where both the current and the
prior forecast used in the calculation of the rewisare rounded whereas in the earlier tests wiaalef
ROUNDon the basis of a rounded current forecast onlyfiMl that the coefficient dREVP*ROUND
where both the current and prior forecasts aredediis negative and significant and larger in akisol
terms than the coefficient ?BREVP*ROUNDwhere only the current forecast is rounded. Thiglies
that the market reaction is even weaker to rourfdegcast revisions and reaffirms the effect of
rounding repetition on investor response to andtysicast revisions.

Second, we include broker firm fixed effects in tbgressions to control for the effect of broker
firm affiliation on investor reaction to forecagtvisions. The main result is qualitatively uncheshg
with a negative and statistically significant cogéint on REVP*ROUND The earlier evidence of
investors’ use of rounding is robust to the inabasbf broker firm effects.
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Third, we exclude negative forecasts to controtlierpossibility that the frequency of rounding
differs systematically on either side of the zdmeshold (Das and Zhang, 2003). The coefficient on
REVP*ROUNDIs still qualitatively similar.Finally, we repeat the main analysis by excludilig a
overlapping forecast revisions (i.e. all forecasssied in the same announcement window) to isolate
the price reaction to non-confounded forecast rewss consistent with Park and Stice (2000). In the
restricted sample (222,448 observations) the adeffi on REVP*ROUNDremains negative and
significant, confirming the robustness of our kegults to potentially confounding effects inducehf

the inclusion of overlapping forecasts.

5. Discussion

We examine investor response to forecast saliexxcproxied by rounding. Our results show
that investors respond to rounding in a way coestsiith it being a proxy for less precise foresast
Investors’ attention to the rounding feature inlgsiaforecasts manifests itself into a weaker lieact
to rounded than to non-rounded forecasts. We fiatlinvestors’ reaction to rounding is even weaker
in the presence of repeated rounding instancesremaly less sophisticated investors appear to use
rounding as a signal of less precise forecastalljrve document that rounding and, to a greater
extent, repeated rounding in analyst forecasts bgfpain cross-sectional variation in post-revision
announcement stock returns.

Our study makes several contributions to the litesa First, we contribute to the literature on
limited attention in capital markets (HirshleifexdaTeoh, 2003; Hirshleifer et al., 2011; Huanglet a
2013; DellaVigna and Pollet, 2013; Clement and 2803; Johnston, Leone, Ramnath and Yang, 2012;
Palomino et al., 2009, etc.) by providing evideandhe variation in investors’ response to inforiomat
salience. To the extent that our evidence is géimabde to other salient forecast features, theltes
suggest that investors pay attention to saliergdast features, even when these features havedimit
incremental information content. We also explore tble of repetition of salient features within the
same report and provide new evidence that repefiti@nsifies investor attention to salience. W al
shed new light on how investors’ reaction to sdli®necast characteristics varies by investor type.
Existing evidence suggests that disclosure of saliems reduces the information acquisition and
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attention costs of less sophisticated investors sty that in the context of salience associated wi
imprecision and enhanced by repetition, primaelysl sophisticated investors appear to rely onrgalie
features when appraising forecasts.

Second, our study contributes to the literaturdasacast rounding. Herrmann and Thomas
(2005) examine whether capital market expectatiwasnore closely aligned with consensus forecasts
that include or exclude rounded forecasts. Thewstiat returns first correlate more with earnings
surprises based on expectations including rounoletésts and then that prices move toward the more
accurate forecasts of non-rounding analysts. Decaond You (2012) further show that investors
respond less to unexpected earnings (actual monesdst earnings) when the forecast is rounded,
consistent with a rounded forecast being a nomiexy of the market’s expectation of earnings. Our
contribution to these studies is threefold. Fivgt, focus on investor reaction to forecast revisiasis
opposed to investor reaction to earnings announecemiadividual analyst forecast revisions play an
important role in the dissemination of earningsted information and are more frequent than easning
announcements. Examining investor response to mognohtterns of individual forecast revisions
sheds light on the mechanisms by which individumlygst forecasts affect the market expectation of
earnings. Second, unlike the two prior studiesexamine investor response to rounding in comparison
to other forecast features that explain variatiomiice reactions to forecast revisions. This helps
assess the relative importance investors placehenrdaunding feature relative to other forecast
attributes. Third, we condition investor reactiorr@unding on rounding patterns (i.e. repetitiothwa
and across forecasting horizons) and investor tJpes sheds light on the factors that explain cross
sectional variation in investor response to rougdin

Finally, our study adds to the literature on ineesfficiency in processing analyst forecasts
(Hui and Yeung, 2013; Zhang, 2006; Jiahge and Zhag, 2005; Gleason and Lee, 2003; Elgers, Lo,
and Pfeiffer 2001; Stickel, 1991, etc.). Gleasod laee (2003) show that investors mainly appraise th
most readily observable subset of informative astabharacteristics when responding to analyst
forecast revisions, and as a result price adjussrmacur subsequent to the forecast revision Wéie.
contribute to this line of research by documentirag rounding helps explain cross-sectional vanesi
in the post-revision price drift and its associatiath post-revision returns is comparable in magie
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to that of other forecast characteristics examimgegrior literature (e.g. innovation signal by Glea
and Lee, 2003).

In our analysis we assume that rounding is assmtiatith measurement error. This is a
common premise in the psychology, finance andssiadiliteratures that examine number rounding as
a phenomenon. In addition, the accounting litemfarg., Hermann and Thomas, 2005) and our study,
provide evidence of a negative association betweending and forecast accuracy. There could be an
alternative explanation of rounding as well. Itpisssible that analysts round the revisions of their
forecasts to make them more noticeable to invesiine Weber-Fechner law of ‘just noticeable
differences’ suggests that, to be noticeable, Hange in a stimulus has to be a constant ratibeof t
original stimulus. In the context of prices smddbalute changes in price are likely to be moreceati
by investorswhen applied to a low price than to a high priceo(¥be, 1973). With regard to analyst
forecasts, rounding may reflect analysts’ atteniptsavoid the possibility that the revision goes
unnoticed and to signal the direction of changiéforecast to investors. If this is true, roumgdireed
not be associated with measurement error, butadstey represent an attempt to make a signal more
noticeable; so that investors react more rathar tbss to information of rounded forecast revisions
This prediction, however, is not born out in outaddn additional analysis, we find that investor
reaction to rounded forecasts revisions is wedkan nhon-rounded forecast revisions, affirming that

investors view rounded forecast revisions as mogecise.

Our evidence suggests that both analysts and oreefdil to understand the costs associated
with rounded forecasts. For analysts, the simpliot avoiding a rounded forecast by adding or
subtracting an extra cent implies lack of efford #ack of incentives to be precise (e.g. low trgdiain
potential on the stock followed). This is consisteith Dechow and You (2012)'s evidence that
analysts issue rounded forecasts as a matter tbbeasfit considerations, i.e. when there are low
economic incentives to be precise. It is alsoria livith the evidence provided by Johnston et alL2
that due to limited attention and inadequate irizest analysts do not exert effort to adjust far 14"
week quarter in 53-week years which also has maequences. Furthermore, analysts may be unlikely

to add or subtract a cent to avoid rounded foredastause doing so may adversely affect their &stec
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consistency. Hilary and Hsu (2013) show that foseeansistency is much more important than
accuracy for analysts’ career progression and atiput Also, in the presence of multiple tasks,
analysts may ignore rounding as a signal of lowlity since accuracy in analyst forecasts hasehmu
smaller role in determining their compensation thtrer factors, such as increase in analyst viibil
and customer rating, stock picking, and attradiivgstment banking business (Groysberg, Healy, and
Maber, 2014; Emery and Li, 2009}.

From an investor perspective, attending more tiersiaind easy-to-process forecast features,
such as rounding, implies less attention to infdiomally equivalent or more informative forecast
characteristics (e.g. prior forecast accuracy anadlyat firm-specific experience). While investoraym
lose money by ignoring all aspects of the econoemeironment, inattention to the whole set of
available information may be economically justifieecause time and attention are costly (Hirshleifer
and Teoh, 2003). Selective attention is furthetifiesl by the vast amount of available information,
which increases information processing costs (Katame 1973). Therefore, salience in earnings-
related signals may affect investors’ assimilatarinformation given the opportunity cost of time
needed to process all informative cues.

Our study unravels an important role for saliengritive reference points in influencing
investor perceptions, which may have important atiduin consequences. Although the reported
significant effects may appear statistically smiddey still have important financial implication&n
interesting avenue for further research would bexigore whether firms or analysts strategicallg us
salient cognitive reference points (e.g. focal addo vertical and horizontal lines) as a way of
influencing investor perceptions. Our evidence adéseals an important role for the repetition diesa
guantitative information in influencing investordgements, which would be interesting to investigate
further in the context of companies’ annual repdtteally, there is evidence suggesting that atsilys
tend to neglect relevant financial statement infstiom (e.g., Lys and Sohn, 1990; Abarbanell, 1991;

Elgers and Lo, 1994; Abarbanell and Bushee, 198@6hTand Wong, 2002). In this regard, it will be

24 Ramnath, Rock, and Shane (2008b) also argue tkttragtic errors in analysts' earnings forecastiddosi
attributed to the inefficient processing of infotioa, or could be due to analysts' incentives. lenf{1998)
concludes that analysts’ incentives should be densd in testing for the rationality of earningssfoasts.
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interesting to examine analysts’ attention to saliearnings-related firm disclosures with varying

information content.
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Appendix A: Definition of Variables

Variable name

Variable definition

ACCURACY;

BROKER_SIZi

B/Mj:

DAYS_ELAPSE;t

EP;

EXFIN;

FIRM_EXFit

FOR_HORIZO

Innovatior_Signaj

INST_HOLDING;

Forecast accuracy measured as the difference detthemaximum absolu
forecast error for analysts that follow fifnin yeart andthe absolute forec:
error of analysi following firm j in yeart, scaled by the range of absol
forecast errors for analysts that follow fijnm yeart. The forecast error ihe
difference between firni's actual EPS and the last EPS forecast issut
analysti for yeart, scaled by price at the end of yedr.

Analyst broker size measured as the difference detvthe omber of analys
in the broker firm employing analystthat follows firmj in yeart and the
minimum number of analysts per broker firm emplgyanalysts that follow
firm j in yean, scaled by the range of brokerage size for aratizst follow firm
j in yeart.

The book-to-market ratio of firjnat the end of yedr

Denotes that a variable is defined as an indicagdable, equal to 1 if the val
of this variable is greater than the yearly medaotherwise.

Days elapsed since the last forecast measuredeadiftbrence between tl
number of days from analyss forecast of firmj’s earnings tahe most rece
forecast for firmj in yeart andthe minimum number of days between

adjacent forecasts of firj's earnings by any two analysts that follow fijrim
yeart, scaled by te range of the number of days between two adjdoestast
of firm j's earnings in yeatr

Earnings-to-price ratio, measured as the raticaofiags per share for firjnin
yeart and firmj’s price at the end of year

Net amount of cash flow received from external (defd equity) financin
activities by firmj in yeart divided by the market value of common equify
firm j at the end of yedr

Firm experience measured as the difference betwenumber of years
analysti’s firm j-specific experience as of yeaandthe minimum number
years of firmj-specific experience for analysts that follow firim yeart, scalei
by the range of years of firjrspecific experience for analysts that firin yea
t.

The forecast horizon measured as the differencedeet thenumber of day
from the forecast issuance date to firm earning@ancement date for analyst
following firm j in yeart and the minimurmumber of days between forec
issuance and earnings announcement for analydtsving firm j in yeart,
scaled by the range of forecast horizons for at&fgdlowing firmj in yeart.

Equals 1 wheinnovation= 1 andREVP>0, -1 wherinnovation= 1 andREVP
<0 and 0 wheinnovation= 0.Innovation= 1 when the issued forecast is hic
(lower) than both the analyst's own prior forecastl the current consensus
good (bad) news, 0 otherwise.

The percentage of shares in fiyield by institutions in year
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INST_TURNOVE;

Momentur;

N_FIRMS;

N_FORECAST;

N_IND;

N_SEGMENTS

ONE-TIME_ROUNIR

REPEATED_ROUNi

REPEATED_ROUND_Sigrit

REVFj;

The investor turnover for firm that measures the investment horizon o
firm's institutional shareholders over the four gess in ayear. We firs
calculate the weighted average of the total padafohurn rates of the firm’s
institutional investors over the four quartersha year as in Gaspar et al. (20
We obtain the churn rate for each institutionalestor and each quartas
follows:

Yjeq INjiePit — Njit—1Pje—1 — Nji APy
CRy =

3 NjitPje+Njit—1Pjt—1
e 5

whereP; andN;; are the price and number of shares of fitrald by institutionz
investori at the end of quartér The investor turnover for the firm is then

1 .
InvestorTurnovery, = Zieswkit(ZZLl CR;;—r+1), Where S is the set ¢

shareholders in comparky and wy;; is the weight of investor in the tota
percentage held by institutional investors at the @ quartet.

Market adjusted returns over the twelve months rpio the revisio
announcement date (measured as of day -2)

The size of the analyst portfolio measured as itfierdnce between theumbe
of firms followed by analyst that follows firmj in yeart andthe minimun
number of companies followed by analysts that felfom j in yeart, scaled b
the range of the number of companies followed kahets that follow firnj in
yeart.

Forecast frequency measured as the difference betthenumber of forecas
issued by analysfor firm j in yeart and the minimum number of firfjrforecast
issued by analysts that follow firjnin yeart, scaled by the range of firmn-
forecasts issued by analysts that follow firm yeart.

The diversity of the analyst portfolio measuredttesdifference between tl
number of industries followed by analyghat follows firmj in yeart andthe
minimum number of industries followed by analystattfollow firmj in yeart,
scaled by the range of the number of industridevi@d by analysts thdbllow
firm j in yeart.

The log of 1 plus the number of business segmdtftemj in yeart.

An indicator variable equal to 1dinly the current forecast in the analyst re
is rounded, O otherwise.

An indicator variable equal to 1 when an analygtoré contains a round
current forecast for firin timet (ROUND = 1) and a rounded previous forec
and/or rounded one-year-ahead forecast, 0 otherwise

Equals 1when REPEATEDROUND = 1 and REVP >0, -1 wher
REPEATEL_ROUND= 1 andREVP<0 and 0 wheREPEATEDROUND= 0.

Forecast revision defined as the difference betweegurrent (latest before -
earnings announcement) and previous forecast dystndor firm j in yeart,
scaled by price two days before the announcemetiedbrecast.
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ROUNTE:
ROUND_Signéi
SARs [-1,1}

SARs [+2,253]

SIZE;

STDREF

TVOL;

An indicator variable equal to 1 if analyt forecast for firnj in yeart ends it
zero or five; 0 otherwise.

Equals 1wheflROUND= 1 andREVP>0, -1 wherROUND= 1 andREVP<0Q
and 0 wherROUND= 0.

The three trading day cumulative size-adjustedrneturrounding analysts
earnings forecast revision for fifnin yeart. The cumulation period starts in (
-1 and ends in day +1, where day 0 is the foreeastion announcement d
and days -1 and +1 are trading da$#\Rsare calculated as the differel
between the buy-and-hold return of the firm andkhg-and-holdreturn of al
equally-weighted portfolio of firms in the same N& 8ecile.

The twelve months cumulative siaejjusted returns subsequent to the an
i's earnings forecast revision for fifpin yeart. The cumulation period starts
day+2 and ends in day +253, where day 0 is the fot@egision announceme
date and days +2 and +253 are trading ddgfksare calculated as the differel
between the buy-and-hold return of the firm andkbg-andhold return of a
equally-weighted portfolio of firms in the same N 8ecile.

The logarithm of firm’s market capitalization at the end of yeéar

The standard deviation of firfis monthly returns over the twelve mor
preceding the end of yetr

The trading volume of firnji s stock over the twelve months preceding the
of yeart.
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Appendix B Extracts from analyst reports

Quarterly and Annual EPS (USD)

Change y/y

Q1 0.63A  0.86A 0.86A 0.86A N/A N/A 095E 37% N/A
Q2 0.57A 0.58E N/A N/A 070E 4% N/A
Q3 0.73A 0.78E  N/A N/A  0.89E 0% N/A
Q4 0.76A 0.84E N/A N/A __ 098E 16% N/A

Year 2.69A 3.10E___ 3.05E] 3.05E 3.55E | 3.55E | 3.54E 13% 16%

P/E 29.1 257 22.0

Source: Barclays Research.
Consensus numbers are from Thomson Reuters

Quarterly and Annual EPS (USD)

Q1 0.63A 0.86A 0.86A 0.86A N/A N/A  094E 37% N/A
Q2 0.57A 059A 059A 0.59A N/A N/A  071E 4% N/A
Q3 0.73A 0.73E 076A 0.72E N/A N/A  0.86E 4% N/A
Q4 0.76A 0.81E N/A N/A | 0.96E 0% N/A
Year 2.69A 305E | 296E 299 355E  335E 348E 10% 13%
P/E 295 268 237

Source: Barclays Research.
Consensus numbers are from Thomson Reuters

SGS: Changes to Helvea’s estimates (2013-2015)

2013 2013E | 2014E m 2015E
(In CHF m) 2012 previous new | previous New
Revenues 5,578 6,130 6,135 6,700 6,662 7,283
Y-o-y growth 16.3% 9.9% 10.0% 9.3% 8.6% 9.3%
Y-o0-y organic growth 10.2% 8.9% 8.4% 9.3% 8.5% 9.3%
Y-o0-y acquisition growth 4.3% 1.2% 2.1% 0.0% 0.1% 0.0%
Y-o-y currency impact 1.8% 0.1% -0.5% 0.0% 0.0% 0.0%
Adj. operating income 9 1,052 1,069 1,191 1,207 1,363
Y-o-y growth 12% 14% 13% 13% 13%
AdJ. operating margin 16.9% 17.2% 17.4% 17.8% 18.1% 18.7%
Adj. net income 630 738 721 808 819 931
Y-o-y growth 17% 14% 9% 4% 14%
Adj. EPS 821 97.5 93.9 106.4 121.2
Y-o-y growth 19% 14% 9% 14% 14%

Sources: Company data; Helvea estimates
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Sample of analyst EPS forecasts and frequencyunidiag

This table presents the sample collection proceddasic statistics on rounding in analyst forexast actual
EPS. The sample consists of 268,970 analyst-firar-pbservations for the period 1984-20R®DUNDis an
indicator variable equal to 1 when analystforecast for firmj in yeart is rounded (i.e. ends in zero or five)
and 0 otherwiseREPEATED_ROUNDs an indicator variable equal to 1 when an analggort contains a
rounded current forecast for firnin timet (ROUND = 1) and a rounded previous forecast and/or roundee on
year-ahead forecast, 0 otherwiseNE-TIME_ROUNUDSs an indicator variable equal to oneifly the current

forecast in the analyst report is rounded, O othsrw

Panel A: Sample selection 1984 - 2012

Number of analyst Number of
forecasts firm-years Number of firms

Firm-year-analyst observations (based on last 661,791 101,695 16,659
forecast per analyst and firm year)
At least one analyst issuing a rounded forecast 501,108 64,721 11,612
and one analyst issuing a non-rounded forecast
Sample with available accounting data and 286,312 51,056 9,453
three-day SARs around forecast revisic
Sample after standardization of analyst
characteristics (deletion of single analyst 268,970 39,011 7,311
observations per firm and year) and trimming of
forecast revisions at top and bottom 1%

Panel B: Frequency of rounded forecasts

%
Number of forecasts of total

Total 268,970 100
Rounded actual EPS 58,003 22
Non-rounded actual EPS 210,967 78
Non-rounded EPS forecasts 158,271 59
Rounded EPS forecaRQUND=1) 110,699 41
REPEATED_ROUNDR1 87,317 32
ONE_TIME_ROUND=1 23,382 9
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Table 2
Descriptive statistics

This table presents sample descriptive statisTibe. sample consists of 268,970 analyst-firm-yeaeolations for the period 1984-
2012.

Panel A This panel presents descriptive statistics ofntlaén variables, calculated over the period 1984220 he definitions for the
variables are provided in Appendix A.

Mean Median Std. Dev. ¥5percentile 78 Percentile

REVP -0.002 -0.001 0.072 -0.028 0.026
ROUND 0.411 0.000 0.492 0.000 1.000
ACCURACY 0.633 0.778 0.375 0.333 0.979
FOR_HORIZON 0.399 0.292 0.374 0.040 0.739
BROKER_SIZE 0.446 0.379 0.364 0.096 0.791
FIRM_EXP 0.367 0.214 0.397 0.000 0.750
N_FORECASTS 0.430 0.400 0.362 0.000 0.714
DAYS_ELAPSED 0.316 0.118 0.386 0.000 0.588
N_FIRMS 0.391 0.316 0.364 0.000 0.667
N_IND 0.338 0.200 0.373 0.000 0.600
N 268,970

Panel B Descriptive statistics (means) of variables hynding type

ROUND=1 ROUND= 0 Diff t-stat p-values

REVP -0.004 -0.003 -0.001 -21.73 <0.001
ACCURACY 0.615 0.646 -0.031 -20.87 <0.001
FOR_HORIZON 0.433 0.375 0.059 40.21 <0.001
BROKER_SIZE 0.447 0.444 0.003 2.34 0.019
FIRM_EXP 0.378 0.358 0.020 12.53 <0.011
N_FORECASTS 0.387 0.459 -0.072 -50.88 <0.001
DAYS_ELAPSED 0.319 0.315 0.004 2.37 0.018
N_FIRMS 0.386 0.394 -0.008 -5.32 <0.001
N_IND 0.338 0.338 0.000 -0.25 0.801
N 110,699 158,271
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Panel C: This panel presents Pearson/Spearmareatiomecoefficients ang-values among the variables above/below the didg®hea definitions for the variables
are provided in Appendix A.

FOR_ BROKER_ N_ DAYS_ N_
SARs REVP  ACCURACY ROUNDHORIZON  SIZE FIRM_EXP FORCASTS ELAPSED FIRMS N_IND

SARs 1.000 0.138 -0.004 -0.001 -0.012 0.001 0.006 0.006 —0.006 0.000 -0.001
p-value <0.001 0.063 0.440 <0.001 0.609 0.003 0.002 0.001 0.823 0.507
REVP 0.216 1.000 -0.017 -0.042 -0.020 0.008 0.011 0.047 —0.008 0.010 0.000
p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0&1 <0.001 0.815
ACCURACY 0.000 -0.021 1.000 -0.040 -0.293 0.005 0.038 0.160 -0.021 0.026 0.000
p-value 0.837 <0.001 <0.001 <0.001 0.008 <0.001 <0.001 0GD. <0.001 0.889
ROUND -0.004 -0.039 -0.028 1.000 0.077 0.005 0.024 -0.098 0.005 -0.010 0.000
p-value 0.058 <0.001 <0.001 <0.001 0.019 <0.001 <0.001 10.0 <0.001 0.801
FOR_HORIZON -0.006 0.020 -0.235 0.080 1.000 0.003 -0.028 -0.384 -0.081 -0.059 -0.017
p-value 0.004 <0.001 <0.001 <0.001 0.124 <0.001 <0.001 0GD. <0.001 <0.001
BROKER_SIZE 0.001 0.009 0.015 0.000 0.005 1.000 0.014 0.054 440.0 0.064 -0.022
p-value 0.605 <0.001 <0.001 0.994 0.017 <0.001 <0.001 6D.0 <0.001 <0.001
FIRM_EXP 0.005 0.017 0.031 0.021 -0.018 0.020 1.000 0.019 .00 0.071 0.050
p-value 0.008 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 .0GD <0.001 <0.001
N_FORECASTS 0.005 0.015 0.158 -0.101 -0.388 0.057 0.027 1.000 .08 0.063 0.021
p-value 0.011 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 .06&D <0.001 <0.001
DAYS_ELAPSED -0.002 -0.025 0.002 0.020 -0.089 0.037 -0.013 0.070 1.000 0.018 0.021
p-value 0.391 <0.001 0.438 <0.001 <0.001 <0.001 <0.001 GD0.0 <0.001 <0.001
N_FIRMS 0.003 0.013 0.036 -0.008 -0.065 0.066 0.084 0.070 .00 1.000 0.651
p-value 0.118 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0GD. <0.001 <0.001
N_IND 0.001 -0.002 0.013 0.005 -0.027 -0.018 0.064 0.027 0.010 0.653 1.000
p-value 0.735 0.336 <0.001 0.007 <0.001 <0.001 <0.001 <0.00 <0.001 <0.001
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Table 3

Three-day mean cumulative size-adjusted returnsnarforecast revisions by revision sign and magieitand
rounding type

This table presents 3-dayl, 0, +1) mean cumulative sizgljusted returnsSAR$ around forecast revisions
(REVB. Day 0 is the day of the forecast revision angsdal and +1 are trading day@ARsare calculated as
the difference between the buy-and-hold returrheffirm and the buy-and-hold return of an equalbjighted
portfolio of firms in the same NYSE deciREVPis defined as the difference between the curmaethst (latest
before the earnings announcement) and the prefooeisast of analystfor firm j in yeart, scaled by price two
days before the announcement of the forecast. PgmeisentSARy REVPsign andREVPmagnitude. Panel
B presentsSARsby REVPsign andREVP magnitude for rounded and non-rounded forec&JINDis an
indicator variable equal to 1 when analystforecast for firnj in yeartis rounded (i.e. ends in zero or five) and
0 otherwise. The sample consists of 268,970 anfitystyear observations for the period 1984-2012*/***
indicate significance at 0.1/0.05/0.01 levels retipely (two-tailed t-test).

Panel A:3-daySARsby revision sign

REVP sign REVP>0 REVP< 0 Difference (REVP >0
—REVP <0)

SARs 0.014**=* -0.016*** 0.031***

N of obs. 123,337 142,864

REVP magnitude Top 5% 50% - 95% 5% - 50% Bottom 5% Difference (Top % -
Bottom 5%)

SARs 0.023*** 0.012%** —0.015*** —0.028*** 0.053***

N of obs. 13,465 121,180 120,890 13,435

Panel B:3-daySARsby revision sign for rounded and non-rounded fasts

REVP sign REVP> 0 REVP< 0 Difference (REVP
>0-REVP <0)

SAR$ROUND =0 0.016*** -0.018*** 0.033***

N of obs. 75,264 81,581

SAR$§ROUND =1 0.013%** —0.013*** 0.026***

N of obs. 48,073 61,283

Difference

(SAR{ROUND =1 —

SAR{ROUND = 0) —0.003*** 0.004***

REVP magnitude Top 5% 50% - 95% 5% - 50% Bottom 5%  Difference (Top
5% - Bottom 5%)

SAR$§ROUND =0 0.027*** 0.013*** —0.017*** —0.032*** Q059***

N of obs. 7,228 72,517 69,575 7,525

SAR$§ROUND =1 0.018*** 0.010%** —0.013*** —0.022*** Q041 ***

N of obs. 6,207 46,368 50,841 5,940

Difference

(SAR$ROUND =1 -

SAR|ROUND=0 —0.009*** —0.003*** 0.004*** 0.010***

43



Table 4
Market reaction to analyst rounding

This table presents estimates from regressionseaihncumulative three-day size-adjusted retus#sR% around
forecast revisions on analyst forecast revisid®®E\(P interacted wittROUND and other analyst characteristics.
REVPis defined as the difference between the curechst (latest before the earnings announcemedtihe
previous forecast of analyistor firm j in yeart, scaled by price two days before the announceofaht forecast.
ROUNDis an indicator variable equal to 1 when analisstorecast for firnj in yeart is rounded (i.e. ends in zero
or five) and 0 otherwise. Appendix A defines thet i&f the variables. TheD extension denotes the use of indicator
variables, set equal to 1 if the underlying forécasinalyst characteristic is above the yearlyiared otherwise.
The sample consists of 268,970 analyst-firm-yeaseolations for the period 1984-2012. */**/*** indite
significance at 0.1/0.05/0.01 levels respectivelpftailed).t-statistics in parentheses are based on robustastin
errors clustered by firm and revision announcemaatie to control for cross-sectional dependence and
heteroskedastic and autocorrelated residuals.

SARs [-1,1] SARs [-1,1]
Pred. Coeff./(-stat) Coeff./{-stat)
REVP 0.498*** 0.645***
(9.10 (11.11
REVRcROUND - —0.331***
(-10.05)
REVRFOR_HORIZON_D + 0.222*** 0.238***
(5.02) (5.40)
REVR(LAG_ACCURACY_D + 0.003 0.006
(0.10) (0.18)
REVRBROKER_SIZE D + 0.066** 0.066**
(2.28) (2.31)
REVRFIRM_EXP_D + 0.050 0.060*
(1.52) (1.82)
REVRN_FORECASTS D + 0.224%** 0.204***
(6.35) (5.76)
REVRDAYS ELAPSED D - -0.165*** -0.167***
(-4.00 (-4.08
REVRN_FIRMS D - -0.037 -0.036
(-0.88) (0.85)
REVR(N_IND D - 0.061 0.070
(1.38) (1.61)
ROUND —0.001***
(-4.17
FOR_HORIZON_D 0.001 0.001
(1.06) (1.14)
LAG_ACCURACY_D -0.000 -0.000
(-0.42) ¢0.41)
BROKER_SIZE D 0.000 0.000
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FIRM_EXP_D
N_FORECASTS_D
DAYS_ELAPSED D
N_FIRMS_D
N_IND_D

Constant

Year dummies

Observations
Adj. R?

(0.88)
0.001%**
(2.80
0.001%**
(2.72)
~0.000
(-0.59)
~0.000
(-0.41)
0.001
(1.40)
0.003%**
(2.82)
YES

268,970
0.0224

(0.89)
0.001%**
(2.91
0.001**
(2.53)
~0.000
0.58)
~0.000
0.39)
0.001
(1.43)
0.004%**

(3.21)
YES

268,970
0.0235
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Table 5
The effect of rounding repetition

Panel A of the table presents differences in cutivélahree-day size-adjusted returrAR3 around forecast
revisions of repeated and one-time rounding aralfat the period 1984-2012. The differencesSiiRsare
calculated separately for positive and negativedast revisiond/ROUNDis an indicator variable equal to 1 when
analysti’s forecast for firnj in yeart is rounded (i.e. ends in zero or five) and 0 otliseWwVREPEATED_ROUND
is an indicator variable equal to 1 when an analgort contains a rounded current forecast fon fifn time t
(ROUND = 1 and a rounded previous forecast and/or roundedyear-ahead forecast, 0 otherwi€NE-
TIME_ROUNDiIs an indicator variable equal to laifily the current forecast in the analyst report is dmah O
otherwise. Appendix A defines the rest of the \alga. Panel B presents the results of multivagatdysis. In the
interest of brevity, the panel reports the coefiits of the main variables of interest only. Thaple consists of
268,970 analyst-firm-year observations for the queti984-2012. */**/*** indicate significance at 0/0.05/0.01
levels respectively (two-tailedf}statistics in parentheses are based on robustatherrors clustered by firm and
revision announcement date to control for crostiseal dependence and heteroskedastic and auttatede
residuals.

Panel A:Univariate analysis: 3-day size adjusted retu@#Rs) by rounding type

REVP> 0 REVP< 0 Difference (REVP
>0-REVP<0)
SARs|ONE-TIME_ROUNB 1 0.015*** —0.020%*** 0.035%**
N of obs. 11,435 11,947
SAR$REPEATED_ROUNDBR1 0.012**=* —0.012%** 0.024***
N of obs. 36,638 49,336
Difference REPEATED _ROUNDB1 — —0.004*** 0.008*** 0.016***

ONE-TIME_ROUND =1)

Panel B Multivariate analysis: 3-day size-adjusted resu®AR$

SARs £1,1]
Coeff./-stat)
REVP 0.640%**
(11.53)
REVREXREPEATED_ROUND —0.378***
(-11.35)
REVPcONE-TIME_ROUND -0.102*
(-1.79)
REVPx Analyst characteristics YES
Analyst characteristics YES
Year dummies YES
Observations 268,970
Adj. R? 0.0230
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Table 6
Market reaction to analyst rounding conditionaltea level of investor sophistication

This table presents cumulative three-day size-sefjuseturns $AR3 around forecast revisions for rounded and
non-rounded forecasts conditional on measureswvefsior sophisticatiorNST_HOLDINGiIs the percentage of
institutional ownership. ThellGH_INST_HOLDINGsub-sampléncludes observations in the top fourth quartile
of INST_HOLDINGand theLOW_INST_HOLDINGub-sample includes observations in the firstetlqeartiles

of INST_HOLDING. ROUNDs an indicator variable equal to 1 when analy&irecast for firmj in yeart is
rounded (i.e. ends in zero or five) and 0 otherwI®ST_TURNOVEReasures the average investment turnover
of the firm’s institutional shareholders over treurf quarters in the year. THIGH_INST_TURNOVERUb-
sample includes observations in the top fourth tijeaof INST_TURNOVERINd theLOW _INST_TURNOVER
sub-sample includes observations in the first thyeartiles ofINST_TURNOVERREPEATED_ROUNDs an
indicator variable equal to 1 when an analyst repomtains a rounded current forecast for fiimtimet (ROUND
=1) and a rounded previous forecast and/or roundeelyear-ahead forecast, O otherwi€NE-TIME_ROUND

is an indicator variable equal to Joifilythe current forecast in the analyst report is dmah O otherwise. Appendix
A provides a detailed definition of all the varieabl The D extension denotes the use of indicator varialsiets,
equal to 1 if the underlying forecast or analysrelgteristic is above the yearly median, O otherwWike sample
with available institutional ownership (institutiainnvestor turnover) data consists of 183,369 (858) analyst-
firm-year observations for the period 1984-2012%/*#* indicate significance at 0.1/0.05/0.01 levaetespectively
(two-tailed). t-statistics in parentheses are based on robustlasthrerrors clustered by firm and revision
announcement date to control for cross-sectiona¢d@éence and heteroskedastic and autocorrelatddatss

Panel A: Multivariate analysis: Investor reaction to forecasvisions across different levels of investor
sophistication, measured by the percentage oturistnal ownership.

Pred. LOW_INST_HOLDING HIGH_INST_HOLDING
Sign SAR9-1,1] SARY-1,1]
Coeff./{-stat) Coeff./{-stat)

REVP 0.406*** 1.001***
(6.43) (4.54)
REVP(ROUND - —0.283*** -0.140
(-7.07) (-1.33)

REVPFOR_HORIZON_D -0.082* -0.288**
(-1.86) (-2.08)
REVRLAG_ACCURACY_D 0.189*** 0.161
(4.00) (0.94)

REVPRBROKER_SIZE_D 0.041 -0.087
(1.17) (-0.74)

REVPFIRM_EXP_D 0.028 0.180
(0.90) (1.62)
REVPN_FORECASTS D 0.165*** 0.113
(4.18) (0.98)

REVPxDAYS_ELAPSED_D 0.069* 0.096
(1.91) (1.00)

REVPxN_FIRMS_D -0.014 -0.134
(-0.36) (-0.80)
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REVPx N_IND_D 0.068 0.197
(1.64) (1.01)
Analyst characteristics YES YES
Year dummies YES YES
Observations 137,534 45,835
Adj. R? 0.0175 0.0326

Panel B: Multivariate analysis: Investor reaction to forecasvisions across different levels of investor
sophistication, measured by the percentage of imerdt turnover.

Pred.
Sign

LOW_INST_TURNOVER
SARd-1,1]
Coeff./{-stat)

HIGH_INST_TURNOVER
SAR9-1,1]
Coeff./-stat)

REVP 0.329*** 0.918*+*
(4.40) (5.27)
REVPxROUND - —0.253*** -0.048
(-6.27) (-0.38)
REVP x Analyst characteristics YES YES
Analyst characteristics YES YES
Year dummies YES YES
Observations 115,254 38,400
Adj. R? 0.0182 0.0321

Panel C: Multivariate analysis: Investor reaction to forecasvisions across different levels of investor
sophistication— the role of rounding repetition.

Pred. LOW_INST_ HIGH_INST_ LOW_INST_ HIGH_INST_
HOLDING HOLDING TURNOVER TURNOVER
SAR9-1,1] SAR9-1,1] SAR9-1,1] SAR9-1,1]
Coeff./t-stat) Coeff./t-stat) Coeff./t-stat) Coeff./t-stat)
REVP 0.402*** 1.013*** 0.326*** 0.918***
(6.38) (4.60) (4.36) (5.27)
REVEr REPEATED_ROUND —-0.303*** -0.219* —-0.282%** -0.056
(-7.34) (-1.84) (-6.61) (-0.42)
REVRr ONE-TIME_ROUND -0.158** 0.168 -0.065 -0.012
(-2.09) (1.13) (-0.77) (-0.06)
REVP x Analyst characteristics YES YES YES YES
Analyst characteristics YES YES YES YES
Year dummies YES YES YES YES
Observations 137,534 45,835 115,254 38,400
Adj. R 0.0175 0.0329 0.0184 0.0321
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Table 7
Future returns and analyst rounding
This table presents regressions of post-revisiperadjusted returns, SARE2,+253], on the forecast revisioREVB, signal:
related to the forecast quality, e.g. roundingel®f forecast innovation, analyst characteristies] risk factorsROUND _Signe
equals 1 wheROUND= 1 andREVP>0, -1 wherROUND= 1 andREVP<0 and 0 whelROUND= 0.ROUND:is an indicato
variable equal to 1 when analyis forecast for firmj in yeart is rounded (i.e. ends in zero or five), and 0 otlez
REPEATEI_ROUND_Signakquals 1 whelREPEATED_ROUNDB 1 andREVP>0, -1 wherREPEATED_ROUNDE 1 an(
REVF <0 and 0 wheREPEATED_ROUNDBE 0.REPEATED_ROUNI an indicator variable equal to 1 when an anabysor
contains a rounded current forecast for fjrim timet (ROUND = 1) and a rounded previous forecast and/or roundeeyear-
ahead forecast, 0 otherwisenovation Signalequals +1 wheimnovation= 1 andREVP>0, -1 wherinnovation= 1 andREVP
<0 and 0 wheinnovatior= 0.Innovatior= 1 when the issued forecast is higher (lower) thath the analyst’s own prior forec
and the current consensus for good (bad) newshérwise. Appendix A defines the rest of the vddabThe D extensiol
denotes the use of indicator variables, set equaiftthe underlying forecast or analyst charactieris above the yearly medii
0 otherwise SAR§+2,+253], BM, SizeandMomentumandREVPare trimmed at the top and bottom 1%. The sampter
trimming) consists of 248,987 analyst-firm-year etvations for the period 19812. */**/*** indicate significance &
0.1/0.05/0.01 levels respectively (two-tailed3tatidics in parentheses are based on robust standairg etustered by firm ai
revision announcement date to control for crossiczeal dependence and heteroskedastic and auttatedeesiduals.
SARs[+2,+253]  SARs[+2,+253] SARs[+2,+253] SARs[+2,+253] SARs[+2,+253]

Coeff./{-stat) Coeff./-stat) Coeff/-stat) Coeff.A-stat) Coeff.A-stat)
Constant -0.140*** -0.104*** —0.104%** -0.107*** —-0107***
(-4.70) (-3.28) (-3.28) (-3.37) (-3.38)
REVF 0.362** 0.344x* 0.335*** 0.346%*** 0.337%**
(2.91) (2.71) (2.65) (2.71) (2.65)
ROUND_Signa 0.003* 0.003*
(1.95) (1.92)
REPEATED_ROUND_Sigr 0.005%** 0.005%**
(2.76) (2.74)
Innovation_Signa 0.007*** 0.006*** 0.006*** 0.006*** 0.005***
(3.64 (2.98 (2.84 (2.91 (2.76
Coverage 0.014** 0.014** 0.014** 0.013* 0.013**
(2.30) (2.26) (2.26) (2.21) (2.21)
B/M 0.279%+* 0.288*** 0.288*** 0.286*** 0.286***
(4.69) (4.83) (4.83) (4.80) (4.79)
Size 0.006*** 0.006%** 0.006*** 0.006%** 0.006%**
(3.49 (3.54 (3.55 (3.36 (3.36
Momentur 0.020*** 0.020%*** 0.020%*** 0.020%** 0.020%**
(2.90) (2.97) (2.95) (2.97) (2.96)
FOR_HORIZON_| 0.006** 0.006**
(1.99) (1.99)
LAG_ACCURACY_ 0.004* 0.004*
(1.95) (1.95)
BROKER_SIZE_ 0.002 0.002
(1.10) (1.10)
N_FORECASTS_ 0.002 0.002
(1.04) (1.04)
FIRM_EXP_C 0.009%** 0.009%**
4.74 4.74
DAYS_ELAPSED_ -0.007*** -0.007***
(-3.35) (-3.35)
N_FIRMS [ 0.003 0.003
(0.98) (0.97)
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-0.002 -0.002

N_IND_C
(-0.55) (-0.54)
Year dummie YES YES YES YES YES
Observations 248,987 248,987 248,987 248,987 238,98
Adj. 2 0.0096 0.0098 0.0098 0.0101 0.0101
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