
DOI: 10.1111/1475-679X.12457
Journal of Accounting Research
Vol. 60 No. 5 December 2022

Printed in U.S.A.

The Roles of Data Providers and
Analysts in the Production,

Dissemination, and Pricing of Street
Earnings

K H R Y S T Y N A B O C H K A Y , ∗ S T A N M A R K O V , † M U S A S U B A S I , ‡
A N D E R I C W E I S B R O D §

Received 18 January 2021; accepted 29 May 2022

ABSTRACT

In September 2009, Thomson Reuters (TR) discontinued its practice of
relying on analysts to determine the treatment of unexpected charges and
gains in favor of their immediate exclusion from GAAP earnings. Adopting
a difference-in-differences approach, we show that this plausibly exogenous
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change in TR’s methodology resulted in street earnings that are more predic-
tive of future performance; and timelier, more accurate, and less dispersed
analyst forecasts of future earnings, consistent with TR enhancing the prop-
erties of street earnings and analyst forecasts. Finally, using path analysis we
show that a significant portion of TR’s effect on price discovery is through its
effect on analysts; and that the change in TR’s treatment of unexpected items
increased (decreased) the relative influence of TR (analysts) on the pricing
of street earnings. We conclude that forecast data providers like TR are more
than a conduit of information from analysts to investors.

JEL codes: D62, D83, D84, G14, G24, M40, M41

Keywords: analyst information production; forecast data providers;
I/B/E/S; price discovery; street earnings processing

1. Introduction

A nascent but growing literature examines the role of forecast data
providers (FDPs) in capital markets and concludes that they add value
by aggregating and disseminating information produced by analysts
such as earnings estimates, stock recommendations, and street earnings
(Akbas et al. [2018], Kaplan, Martin, and Xie [2021], Schaub [2018]). In
this study, we exploit a plausibly exogenous change in how a prominent
FDP, Thomson Reuters (TR), produces and distributes street earnings to
examine whether TR also influences analyst information production activ-
ities and, more broadly, to deepen our understanding of how FDPs add
value in capital markets.

Street earnings are GAAP earnings adjusted for non-cash or transitory
items and distributed by FDPs (Black et al. [2018]).1 Street earnings are
prevalent, more predictive of future performance and more impactful than
GAAP earnings (e.g, Black et al. [2018], Bradshaw et al. [2018], Doyle,
Lundholm, and Soliman [2006]). With the properties of street earnings
dependent on which items are excluded from GAAP earnings, there is a
substantial interest in understanding forces that shape analyst exclusions.
Prior literature has thoroughly documented the role of managers in in-
fluencing analyst exclusions and shaping the properties of street earnings
(Black et al. [2019], Bentley et al. [2018], Christensen et al. [2011], Doyle,
Jennings, and Soliman [2013]), but largely overlooked the role of FDPs
for two main reasons. First, FDPs claim to report street earnings as deter-
mined by analysts. For example, TR states that its “goal is to present actuals
on an operating basis, whereby a corporation’s reported earnings are ad-
justed to reflect the basis that the majority of contributors use to value the
stock” (Thomson Reuters [2009]). Second, neither FDPs’ interactions with
analysts nor FDPs’ own activities are directly observable. Stymied by lack of

1 More specifically, street earnings in our study is the Earnings per Share (EPS) actual from
the I/B/E/S database. Street earnings often differ from GAAP earnings, but not in all cases
(Bentley et al. [2018]).
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the roles of data providers and analysts 1697

observational data, researchers have accepted FDPs’ self-declared objective
to report street earnings as determined by equity analysts as the represen-
tation of FDPs’ actual role.

Drawing on institutional evidence, we suggest that reporting street earn-
ings as determined by analysts may sometimes impose a cost on FDPs that
they may not want to bear. Specifically, GAAP earnings often include un-
expected gains and charges whose treatment by analysts is not known un-
til after earnings are released. Delaying dissemination until all, or most,
analysts process the earnings release to assess the nature of each of these
line items and to determine street earnings increases the likelihood that
investors obtain earnings information from alternative sources (analysts
or media), reducing FDPs’ usefulness to investors as a source of street
earnings.

A 2009 change in how TR produces and distributes street earnings exem-
plifies TR’s unwillingness to bear the cost of delayed street earnings report-
ing. According to TR’s own policy documents, some earnings releases in-
clude unexpected charges and gains whose treatment by analysts—exclude
from GAAP earnings or not—is known only after earnings are announced
and processed by analysts (unexpected line items, henceforth). With the
express goal of improving the timeliness of its reporting of street earn-
ings, TR discontinued its policy of reporting street earnings after ascer-
taining analysts’ treatment of unexpected line items in favor of reporting
street earnings immediately and exclusive of unexpected line items. This
plausibly exogenous change in TR’s activities presents a unique opportu-
nity to identify TR’s influence on street earnings and analyst information
production.2

We begin by investigating the effect of TR’s methodology change on
two key properties of TR-reported street earnings: timeliness and ability
to predict future performance. Adopting a difference-in-differences (DiD)
approach, we assign earnings announcements containing unexpected line
items to the treatment group and all other announcements to the con-
trol group; and we define the pre- and post-periods as 2005–September
2009 and October 2009–2019. We find that the timeliness of street earn-
ings dissemination in the treatment sample increases by approximately 6.1
hours relative to the control sample following the methodology change. We
also find that the ability of street earnings to predict future cash flows, as
captured by the slope coefficient in a typical cash flow prediction model
(e.g., Doyle, Lundholm, and Soliman [2003]), is 35% lower in the treat-
ment group prior to the methodology change, but increases approximately
21% relative to the control group as a result of the methodology change.
This finding suggests that analysts did not exclude all unexpected line items

2 Our conversations with TR staff reveal that the change in methodology occurred as part of
TR’s integration of its First Call and I/B/E/S databases, an event whose timing is likely exoge-
nous to how analysts treat unexpected line items. See subsection 2.2 for institutional details.
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1698 k. bochkay, s. markov, m. subasi, and e. weisbrod

from GAAP earnings, and that excluding these items, as per TR’s new ap-
proach after 2009, improved the predictive ability of TR-reported street
earnings. More broadly, the documented change in the predictive ability of
TR-reported street earnings (induced by TR’s decision to exclude all unex-
pected line items from GAAP earnings) suggests that FDPs do more than
just aggregate and disseminate street earnings produced by analysts.

There are reasons to expect that the change in TR’s treatment of unex-
pected line items may influence analyst decision-making. Specifically, an-
alysts’ exclusion decisions are informed by their imperfect understanding
of the company’s business and the nature of the unexpected line items
(operating or nonoperating, permanent or transitory). Given this ambi-
guity, analysts may wish to conform or “herd” their treatment of these
items toward TR’s definition (e.g., Trueman [1994], Welch [2000]).3 Prior
to the methodology change, analysts wishing to conform with TR’s treat-
ment of unexpected line items faced difficulties as TR waited to ascer-
tain analysts’ treatment of these items. Following the methodology change,
TR’s more timely dissemination and clear decision rule—exclude all unex-
pected line items—may facilitate wider conformity among analysts because
of its salience, simplicity, and increased predictive ability of resulting street
earnings.

We infer whether analysts’ exclusion decisions are similar to TR’s from
the difference between TR-reported street earnings for quarter one and
analysts’ implied actuals (Brown and Larocque [2013]). Using the same
DiD approach, we find that analysts’ implied actuals become more simi-
lar to TR-reported street earnings, consistent with TR influencing analyst
exclusion decisions.

We also find robust evidence that TR’s methodology change enhances
the informational properties of analyst forecasts of next quarter street earn-
ings. Specifically, as a percentage of the sample mean, analyst forecasts
become 5.94% less dispersed and 9.45% more accurate in the treatment
group relative to the control group. These findings are consistent with an-
alysts adopting TR’s uniform treatment of unexpected line items and/or
reallocating resources from street earnings measurement to forecasting fu-
ture earnings.

In additional analyses, we examine whether the methodology change af-
fected some analysts more than others. Prior to the methodology change,
many analysts published their reports prior to observing TR’s street earn-
ings, as TR waited to observe analysts’ treatment of unexpected line items.
Consistent with the methodology change giving these analysts an opportu-
nity to incorporate TR’s street earnings information, we find that the effects
of the methodology change are concentrated among analysts who tended
to publish reports faster than TR in the pre-period.

3 More broadly, analysts may either incorporate TR’s street earnings as their own actual, or
reference TR’s street earnings as a benchmark. Figure A1 provides anecdotal evidence that
some analysts include TR-reported street earnings information in their reports.
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the roles of data providers and analysts 1699

Our findings so far suggest that FDPs’ role in capital markets is broader
than previously thought. They raise a strong possibility that FDPs make cap-
ital markets more efficient not only directly—by disseminating information
to investors—but also indirectly—by enhancing the informational proper-
ties of analyst reports. We investigate the direct and indirect effects of FDPs
on price discovery by modeling the timeliness of the market reaction to
earnings as a function of the methodology change and the delay with which
analysts revise their forecasts of the next quarter earnings, with the method-
ology change causally affecting analyst delay.4 We find significant direct ef-
fects of the methodology change on analyst forecasting delay and market
timeliness, consistent with more timely dissemination of street earnings by
TR improving analyst and investor timeliness. Importantly, we find a sig-
nificant indirect effect of the methodology change on investors, mediated
through analysts. We estimate that around 27.7% of the total effect of the
2009 methodology change on market timeliness is mediated by its effect on
analysts’ timeliness.

In our final analysis, we model market reaction timeliness as a function
of TR delay and analyst delay, with TR delay causally affecting analyst de-
lay and the methodology change moderating all these effects. This anal-
ysis allows us to quantify the relative roles of TR and analysts and exam-
ine how these roles change following the methodology change, subject to
the caveat that the delay with which TR determines and disseminates street
earnings is not exogenous to the delay with which the market determines
and prices street earnings. These association tests are nevertheless infor-
mative. We find that the relative importance of TR’s (analysts’) delay in
determining the timeliness of market response to earnings becomes much
stronger (weaker) following the methodology change. Specifically, we find
that the impact of TR (analysts) on market reaction timeliness is around
17% stronger (9% weaker) after the methodology change, relative to a one
standard deviation change in market reaction timeliness. Collectively, these
results demonstrate how changes in TR’s street earnings processing intro-
duced by the methodology change shifted some portion of analysts’ street
earnings dissemination role to TR.

Our study contributes to prior literature on the role of information in-
termediaries in capital markets. Specifically, prior studies investigate FDPs
(Akbas et al. [2018], Kaplan, Martin, and Xie [2021], Schaub [2018]) and
analysts (Yezegel [2015], Zhang [2008]) separately, assuming that FDPs’
role is limited to the aggregation and dissemination of analyst-produced in-
formation. We use a plausibly exogenous change in how a prominent FDP
collects and distributes information to show that FDPs influence analyst in-
formation production. Consequently, FDPs influence price discovery not

4 We measure market reaction timeliness using an intraday area-under-the-curve metric
that mirrors the five-day area-under-the-curve timeliness measure used in prior literature
(e.g., Blankespoor, deHaan, and Zhu [2018] and Twedt [2015]).
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1700 k. bochkay, s. markov, m. subasi, and e. weisbrod

only directly, by disseminating street earnings to investors, but also indi-
rectly, through their effects on analysts. By accounting for analysts’ reliance
on FDPs, we paint a more complete picture of how these intermediaries
add value in capital markets.

Our results that FDPs influence the measurement of street earnings are
consistent with results in Kaplan, Martin, and Xie [2021] that FDPs influ-
ence the measurement of the analyst consensus but differ in two major re-
spects. They speak to the information intermediary role of FDPs in a unique
and economically important setting, earnings releases, and the ability of
FDPs to influence analyst forecasting behavior.

We also contribute to the street earnings literature, most recently sur-
veyed by Black et al. [2018]. Specifically, we are the first to document the
role of FDPs in shaping the properties and consequences of street earnings
in capital markets, complementing prior work that exclusively focuses on
the role of corporate managers or analysts (e.g., Christensen et al. [2011],
Bentley et al. [2018], Gu and Chen [2004], Baik, Farber, and Petroni
[2009]). The role of FDPs has been conjectured by many (Bradshaw and
Soliman [2007] and Lambert [2004]), but remained unexamined due to
the difficulty of identifying exogenous variation in FDPs’ activities.

2. Background

2.1 motivation

“Street earnings” refer to earnings actuals disseminated by FDPs (Black
et al. [2018]) and are often measured on a non-GAAP basis (Bentley et al.
[2018]). GAAP line items that are excluded from street earnings are called
“exclusions,” and generally represent items deemed transitory or non-cash,
and thus less relevant for the firm’s future performance. Consistent with
this notion, a large body of research finds that street earnings are more
value relevant to investors than GAAP earnings (Bradshaw et al. [2018])
and are more informative about future firm operating performance (Black
et al. [2018]). However, street earnings can vary in “quality,” where qual-
ity refers to the ability of current street earnings to predict future street
earnings.

Prior studies typically focus on the role of managers and analysts in de-
termining the quality of street earnings exclusions. For instance, Gu and
Chen [2004] and Baik, Farber, and Petroni [2009] find that analysts’ abil-
ity and incentives, respectively, determine street earnings exclusions. Man-
agers also influence street earnings exclusions through their earnings guid-
ance (Christensen et al. [2011]), conference call presentations (Black et al.
[2019]), and pro forma reporting (Bentley et al. [2018]).

In this regard, prior literature has largely overlooked the role of FDPs
in determining the quality of street earnings. Although the timeliness of
street earnings dissemination by FDPs is associated with a more efficient
market response to earnings announcements (Schaub [2018]), there is
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the roles of data providers and analysts 1701

no evidence documenting FDPs’ impact on street earnings content. That
is, FDPs are viewed as a mere conduit of information from analysts to in-
vestors. Several researchers have, however, conjectured a broader role of
FDPs. Lambert [2004, p. 211] discusses that “a case can be made that it’s
the forecast database service (First Call) that makes the exclusion decision.”
Bradshaw and Soliman [2007, p. 736] argue that “there is no compelling
evidence in the literature that identifies street earnings as a predominantly
analyst-driven, manager-driven, or FDP-driven phenomenon.”

Kaplan, Martin, and Xie [2021] provide initial evidence of a broader
role for FDPs in shaping the properties of the information they produce.
They show that TR is more likely to exclude optimistic forecasts from the
I/B/E/S consensus, and that these discretionary exclusion decisions result
in a more accurate ex ante consensus forecast. In this paper, we study FDPs’
discretion in determining street earnings exclusions and explore its impact
on the properties of street earnings and street earnings processing by other
intermediaries. Specifically, we examine whether a change in TR’s method
for determining street earnings exclusions influences the quality of street
earnings, analysts’ information production, and the subsequent pricing of
street earnings information. To the extent that TR’s methodology influ-
ences analysts’ behavior, it can also have indirect effects on the investors
who rely on those analysts. Therefore, while prior literature has focused
exclusively on the direct effects of FDPs’ information dissemination on in-
vestors (Akbas et al. [2018], Schaub [2018]), we examine whether FDPs
play a broader role in capital markets through their measurement of street
earnings and their effect on other intermediaries such as financial analysts.

2.2 the 2009 methodology change

In this paper, we exploit a plausibly exogenous change in how a promi-
nent data provider, TR, collects and disseminates street earnings when an
earnings press release reports unexpected line items.5 Unexpected line
items are charges or gains that were not anticipated by analysts prior to
the earnings announcement.6 Absent unexpected line items, TR collects
street earnings in accordance with the exclusion decisions made by the ma-
jority of contributing analysts in their forecasts of quarter t earnings, which
we refer to as the “ex ante consensus forecast” for quarter t. However, if un-
expected line items are present, it is impossible to infer analysts’ treatment

5 We focus on TR for several reasons. First, TR’s 2009 methodology change serves as a nat-
ural experiment for exploring the role of FDPs in the production and dissemination of street
earnings. Second, TR is a leading financial data provider in today’s capital markets. Accord-
ing to a 2018 Ipreo special report, there are four major consensus data providers, namely, TR,
FactSet, Bloomberg, and S&P’s Capital IQ, and each is equally likely to be cited as the headline
number on news feeds (Ipreo [2018]). Finally, I/B/E/S is the most commonly used source of
street earnings and analyst forecast data in prior literature (Call et al. [2021]).

6 TR provides several examples of line items that can sometimes be “unexpected” prior to
the earnings announcement, including nonrecurring income taxes, settlement of litigation or
insurance, and asset write-downs (Thomson Reuters [2009]).
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1702 k. bochkay, s. markov, m. subasi, and e. weisbrod

Fig 1.—2009 Thomson Reuters’ methodology change. This figure illustrates TR’s approach
to street earnings processing before and after the 2009 methodology change.

of these items from their quarter t forecasts, as, by definition, they are un-
expected by analysts.7 Therefore, prior to the 2009 methodology change,
TR waited until it could observe analysts’ ex post treatment of the unex-
pected line items in their subsequent reports.8 Once a sufficient number
of analysts issue reports following the earnings announcement, TR aggre-
gates analysts’ quarter t actuals to form an ex post consensus actual that
reflects analysts’ treatment of unexpected line items. We refer to this as
analysts’ “ex post consensus actual” for quarter t.

Figure 1 illustrates TR’s approach to street earnings processing before
and after the 2009 methodology change. Prior to 2009, when an earnings

7 It is important to note that the term “unexpected line items” does not refer to the con-
cept of “unexpected exclusions” in Bratten, Larocque, and Yohn [2021] and Bradshaw et al.
[2018]. Unexpected exclusions include the mis-estimated portion of line items that were ex-
pected (but excluded) by analysts prior to the earnings announcement, as well as any portion
of unexpected line items announced at the earnings announcement that are subsequently
excluded from street earnings.

8 Analysts typically issue research reports immediately after earnings announcements
([e.g. Ivković and Jegadeesh 2004]). These reports generally provide the analyst’s own cal-
culation of “actual” quarter t earnings reported by the company, as well as potential updates to
the analyst’s future (t + n) earnings forecasts and investment recommendations (see examples
in figure A1).
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the roles of data providers and analysts 1703

press release reported unexpected line items (“treatment condition”), TR
adopted analysts’ ex post consensus actual as the I/B/E/S street earnings
actual. If no unexpected line items were present (“control condition”),
TR specialists determined the I/B/E/S street earnings actual from the
press release, in accordance with analysts’ ex ante consensus forecast. After
the 2009 methodology change, TR specialists strictly calculate all I/B/E/S
street earnings actuals in accordance with analysts’ ex ante consensus forecast,
regardless of the presence of unexpected line items in the earnings press
release.9

To illustrate the differences in TR’s street earnings processing before and
after the 2009 methodology change, figure A2 provides an example of an
earnings announcement containing unexpected line items for Fifth-Third
Bank (FITB).10 The ex ante consensus forecast of FITB’s Q3 Earnings per
Share (EPS) was $0.40. In its Q3 earnings press release, FITB reported
GAAP EPS of $0.65, which included unexpected gains of $0.22. According
to TR, following the earnings announcement, “most of the brokers adopted
$0.65 actual in their model and some raised their full year estimates with-
out changing [their Q4] EPS estimate” (Thomson Reuters [2017]). If this
announcement had occurred prior to the 2009 methodology change, TR
would have “held-out” the announcement until it observed analysts’ ex post
consensus actual, and then recorded the street earnings actual as $0.65. In
reality, this announcement occurred after the 2009 methodology change
(in 2016) and the street earnings actual was recorded at $0.43 to reflect an
earnings surprise of $0.03 on the same measurement basis as the ex ante
consensus forecast.

In the next sections, we examine the impact of the 2009 methodology
change on the properties of street earnings, analyst information produc-
tion, and investor response to earnings announcements.11 Specifically, our
analysis proceeds in three related steps. First, we examine the impact of
the methodology change on the timeliness and predictive ability of street
earnings. Second, we examine how TR’s methodology change impacted
analysts’ reliance on TR’s street earnings and whether the methodology
change impacted properties of analyst forecasts such as accuracy and dis-
persion. Finally, we examine the impact of the methodology change on the
timeliness of investor response to earnings announcements, recognizing

9 Although the “hold-out” period was eliminated after September 30, 2009, TR continues to
monitor analysts’ ex post consensus actuals for changes in analysts’ majority accounting basis.
If an accounting basis change is observed, TR disseminates a secondary “go-forward” actual
for that announcement (Thomson Reuters [2017]).

10 We cannot directly observe the presence or amounts of unexpected line items in the
I/B/E/S academic database. However, TR provides the amount of unexpected line items for
this example in a white paper explaining the difference between street earnings actuals and
“go-forward” actuals (see Thomson Reuters [2017]).

11 It is possible that changes in management disclosures, induced by the 2009 methodology
change or independent of it, may have influenced the properties of street earnings and analyst
forecasts. We address this possibility in subsection 7.3.

 1475679x, 2022, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1475-679X

.12457 by U
niversity O

f M
aryland, W

iley O
nline L

ibrary on [28/09/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



1704 k. bochkay, s. markov, m. subasi, and e. weisbrod

T A B L E 1
Sample Selection

Description Observations

I/B/E/S firm-quarter actuals from 2005–2019 with valid
activation delay, timestamp, and stock price data

200,916

Less: observations missing required WRDS data for
equation (1) variables

(30,976)

Less: observations missing press release data from
EDGAR

(26,760)

Less: fixed-effects singleton observations (265)
Full Sample 142,915
Full Sample 142,915
Less: observations missing future earnings or cash flow

data
(9,098)

Table 4 Sample 133,817
Full Sample 142,915
Less: observations missing forecast dispersion data (47,279)
Table 5 Sample 95,636

This table describes the initial sample selection procedure used to collect the data analyzed in our study.
Data requirements specific to individual tables or analyses are provided in the descriptions of those analyses.

the possibility of FDPs’ indirect effect on investors through analysts. We
view the methodology change as a unique setting to isolate the role of FDPs
in the processing of street earnings by investors and by other intermedi-
aries.

3. Data and Sample Selection

Before describing our empirical research design, we provide a brief
overview of the data used in our analyses. Table 1 describes our sample se-
lection procedure. To conduct our analyses, we collect the text of quarterly
earnings press releases from 8-K filings. Therefore, our sample period be-
gins in 2005, the first full year following the 2003–2004 SEC regulations
expanding the scope of 8-K filing requirements to include all quarterly
earnings press releases (McMullin, Miller, and Twedt [2019]). The sample
period ends in 2019, the most recent year of data availability at the time of
data collection.

We begin by collecting all quarterly street earnings actuals in I/B/E/S
for firms whose stock is listed on NYSE, NYSE MKT, NYSE ARCA, or
NASDAQ with a price greater than $1 as of two trading days before the
earnings announcement. Our analyses also require precise earnings an-
nouncement timestamps. Therefore, we obtain earnings announcement
timestamps from multiple sources, and choose the earliest available times-
tamp, following procedures similar to those used by deHaan, Shevlin, and
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the roles of data providers and analysts 1705

Thornock [2015] and Johnson and So [2018].12,13 This yields an initial
sample of 200,916 quarterly earnings announcements.

We merge this initial sample with additional WRDS databases to com-
pute the control variables defined in table A1. We then match each remain-
ing observation to the text of the earnings press release from Form 8-K
collected from the SEC EDGAR Web site. Finally, we exclude 265 observa-
tions that are “singletons” in any of the fixed effects included in our regres-
sions (i.e., firm, year-quarter, or announcement hour fixed effects). These
steps generate our main sample of 142,915 quarterly earnings announce-
ments made by 5,758 unique firms between January 2005 and December
2019. We winsorize all continuous variables at the top and bottom 1% lev-
els. When examining intraday market reaction timeliness, we winsorize all
intraday timeliness variables to one full trading day, including extended
hours trading (i.e., 960 trading minutes).

Some of our analyses have additional data requirements. Our tests ex-
amining the association between current street earnings and future street
earnings and cash flows require data for these future outcomes over
the next four quarters, reducing our sample to 133,817 observations for
the analyses tabulated in table 4. Similarly, we require a minimum of
three forecasts when calculating analysts’ forecast dispersion, which re-
duces the sample analyzed in table 5 to 95,636 observations.

Table 2 reports summary statistics for our variables of interest and con-
trols over the full sample period from January 2005 to December 2019. The
mean (median) time it takes TR to activate street earnings in the I/B/E/S
database (Activation Delay) is 543 (46) minutes. Around 44.8% of the sam-
ple observations are in the treatment group (i.e., have at least one poten-
tial unexpected line item in the press release). Approximately 16.4% of
sample announcements are by firms in the S&P 500 index, 32.8% of an-
nouncements report bad news, and around 5.6% of announcements are
made on Friday. Approximately 25% of announcements in our sample dis-
close earnings for the fourth fiscal quarter (QTR4). However, the incidence
of Treatment observations is higher for QTR4 announcements (54%, untab-
ulated), consistent with these announcements being affected by year-end

12 Specifically, for announcements with timestamp data available from both Wall Street
Horizon (WSH) and Ravenpack, we use the earlier of these two timestamps. When one or
both of these data sources are unavailable, we use the earliest available timestamp from WSH,
Ravenpack, or I/B/E/S. This results in approximately 56.79%, 20.75%, and 22.46% of times-
tamps sourced from WSH, Ravenpack, and I/B/E/S, respectively. Consistent with Bradley
et al. [2014], we observe that the I/B/E/S announcement timestamps are delayed relative
to the earliest available timestamp for approximately 36.29% of announcements with WSH
and/or Ravenpack data available.

13 We eliminate observations with Reporting Lag greater than 120 days, zero or negative Ac-
tivation Delay, or Activation Delay greater than 10 days, as these are likely due to irregular or
erroneous timestamp data.
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1706 k. bochkay, s. markov, m. subasi, and e. weisbrod

T A B L E 2
Descriptive Statistics

N Mean Median SD Q1 Q3

Dependent and independent variables
Activation Delay 142,915 543.363 46.000 1,665.260 18.000 146.000
Post 142,915 0.672 1.000 0.470 0.000 1.000
Treatment 142,915 0.448 0.000 0.497 0.000 1.000
Future Street Earnings 133,817 0.013 0.038 0.156 0.007 0.079
Future Cash Flows 133,817 0.057 0.074 0.147 0.018 0.127
Street Earnings 133,817 0.004 0.010 0.040 0.002 0.021
DIFF 22,086 0.724 1.000 0.447 0.000 1.000
Forecasting Delay 95,636 437.526 339.000 278.389 235.000 617.000
MAFE 95,636 0.211 0.114 0.280 0.053 0.240
Dispersion 95,636 0.101 0.054 0.135 0.027 0.115
MRT 142,915 1.577 1.964 1.910 1.014 3.182
Control variables
Abs(GAAP-Street) 142,915 0.006 0.000 0.017 0.000 0.005
Abs(Surprise) 142,915 0.516 0.136 1.259 0.046 0.385
Bad News 142,915 0.328 0.000 0.470 0.000 1.000
EPS Guidance 142,915 0.191 0.000 0.393 0.000 0.000
QTR4 142,915 0.247 0.000 0.431 0.000 0.000
Reporting Lag 142,915 3.456 3.466 0.336 3.219 3.638
Size 142,915 13.867 13.751 1.777 12.579 15.016
Firm Age 142,915 2.639 2.750 0.939 2.052 3.294
Institutional Ownership 142,915 0.675 0.747 0.271 0.503 0.893
Analyst Following 142,915 1.910 2.079 1.063 1.386 2.708
S&P 500 142,915 0.164 0.000 0.371 0.000 0.000
Advertising 142,915 1.157 0.000 1.798 0.000 1.841
Unactivated Actuals 142,915 3.681 3.807 1.193 2.944 4.564
Friday 142,915 0.056 0.000 0.230 0.000 0.000
Press Release Words 142,915 8.041 7.996 0.512 7.694 8.338
HardInfoMix 142,915 0.050 0.044 0.028 0.032 0.060
Non-GAAP Words 142,915 0.011 0.009 0.011 0.002 0.018
Media Coverage 142,915 3.392 3.434 1.294 2.565 4.205

This table presents summary statistics for the main dependent and independent variables as well as the
control variables used in our analyses. The main sample includes 142,915 quarterly earnings announce-
ments made between January 2005 and December 2019. Variable definitions are reported in table A1.

adjustments and write-downs. Accordingly, we include QTR4 as a control
variable in all of our analyses.14

4. Effects of the 2009 Methodology Change on Properties of I/B/E/S
Street Earnings

4.1 timeliness of street earnings

TR’s elimination of the “hold-out” period for announcements with unex-
pected line items suggests that, before the 2009 methodology change, street

14 In untabulated tests, we repeat all of our analyses on four subsamples partitioned by the
fiscal quarter and find consistent results.
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the roles of data providers and analysts 1707

earnings activation should be incrementally delayed for these announce-
ments relative to announcements that do not report unexpected line items.
After the 2009 methodology change, this incremental delay should be re-
duced or eliminated, allowing us to employ a DiD research design to study
the implications of TR information processing for analysts and investors.
Conceptually, in this design, announcements reporting unexpected line
items represent a natural “treatment” group relative to the “control” group
of firm-quarter announcements that do not report unexpected line items.

The I/B/E/S database does not explicitly identify which announcements
contain line items deemed “unexpected” by TR specialists. Therefore, we
use Compustat data to define Treatment firm-quarters as those that con-
tain any of the following eight items that appear in a list of common un-
expected items discussed in the TR methodology guide (see Thomson
Reuters [2009]): a large restructuring charge, a large acquisition expense
or gain, net credit or charge to reserves for bad debts from loan recover-
ies or charge-offs, nonrecurring income taxes, settlement of litigation or
insurance, asset write-down, goodwill impairment, and large special items.

We begin our empirical analyses by examining the effects of the 2009
methodology change on street earnings activation delay for two reasons.
First, although there is little doubt as to whether the 2009 methodology
change affected street earnings activation delay, documenting these effects
serves as an opportunity to describe and validate our research design. Sec-
ond, quantifying the effects of the 2009 methodology change on street
earnings activation delay extends prior research on the capital market ef-
fects of FDPs’ methodology decisions (Kaplan, Martin, and Xie [2021]).

In figure 2(a), we plot the time-series averages of TR’s street earnings
Activation Delay for Treatment and control observations during our sample
period. Prior to the methodology change, both groups exhibit similar
trends in Activation Delay, consistent with the parallel trends assumption,
but the mean activation delay is always much higher for Treatment observa-
tions relative to the control group. In September 2009, we observe a signif-
icant drop in Activation Delay, from around 2,800 minutes to less than 200
minutes, for Treatment announcements, while the drop in Activation Delay
for control announcements is roughly half as large. Observing a decrease in
the activation delay for control firm-quarters suggests that our assignment
of observations into treatment and control groups is imperfect. However,
this imperfect assignment only biases our empirical tests against finding
predicted results (i.e., the magnitude of the treatment effects we are able
to identify empirically are likely smaller than the true treatment effects). To
further validate our treatment and control groups, in figure 2(b), we plot
the time-series averages of Activation Delay for observations that are ran-
domly assigned into treatment and control groups. We find no discernible
differences in Activation Delay for randomly assigned groups, suggesting that
our initial classification based on unexpected charges/gains is meaningful.
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1708 k. bochkay, s. markov, m. subasi, and e. weisbrod

Fig 2.—Activation delay in the pre- and post-periods of Thomson Reuters’ methodology
change. This figure plots the average street earnings activation delay (Activation Delay) for
each quarter over the period January 2005–December 2019 for: (a) Treatment observations
and Control observations, and (b) observations that are randomly assigned to treatment and
control groups. Activation Delay is the time (in minutes) from the earnings press release time
until TR’s street earnings activation time. Treatment observations are those that likely report
unexpected items, as defined in table A1.
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the roles of data providers and analysts 1709

Next, to quantify the effect of the 2009 methodology change on street
earnings activation delay, we estimate the following DiD model:

Ln(Act ivat ion Del ay) = β1Treatment + β2Post × Treatment

+ A × Cont rol s + B × F irmF E + C

× YearQt rF E + D × AnnH ourF E + ε,

(1)

where Ln(Activation Delay) is the natural logarithm of the time (in minutes)
from the press release time until TR’s street earnings activation time, Post
equals 1 for observations after September 30, 2009, and 0 otherwise, Treat-
ment equals 1 for observations that likely report unexpected line items, and
0 otherwise, Controls is a vector of variables listed as “Control variables” in
table A1, and FirmFE, YearQtrFE, and AnnHourFE are firm, year-quarter, and
earnings announcement hour fixed effects, respectively.15,16 Throughout
our analyses, we evaluate the statistical significance of our regression esti-
mates based on standard errors clustered by firm and announcement date
(Hirshleifer, Lim, and Teoh [2009], Petersen [2009]).

Column 1 of table 3 presents the results of estimating equation (1) with-
out Controls and column 2 provides results of estimating the full model. Fo-
cusing on column 2, we find that while Activation Delay for Treatment observa-
tions is longer on average prior to the methodology change (coef. = 0.516,
t-stat. = 22.28), this difference is significantly reduced in the Post period, as
evidenced by a significantly negative DiD coefficient for Post × Treatment
(coef. = −0.496, t-stat. = −19.35). Relative to the sample mean activation
delay of 543 minutes, the marginal effect of the Treatment coefficient sug-
gests that, ceteris paribus, the average treatment announcement is delayed by
approximately 6.1 hours prior to the methodology change. The sum of the
Treatment and Post × Treatment coefficients suggests that this incremen-
tal delay is eliminated following the methodology change.

Figure 3 plots the estimated marginal effects from estimating Equa-
tion (1)) after replacing Post × Treatment with interactions between
Treatment and quarterly event-time indicator variables. Consistent with the
results tabulated in table 3 and figure 2, the estimated marginal effects for
treatment and control observations follow parallel trends prior to the 2009
methodology change, and significant differences in the estimated activa-
tion delay between treatment and control observations become insignifi-
cant after the 2009 methodology change.

Collectively, these results demonstrate that our assignment of observa-
tions into treatment and control groups captures TR’s methodology change

15 Year-quarter fixed effects are indicator variables for the calendar year-quarter in which
the earnings press release was announced. These fixed effects control for time-trends over the
sample period unrelated to the 2009 methodology change.

16 We control for the time of day of the earnings announcement in all of our tests be-
cause earnings announcements are clustered in the pre-market open and post-close hours,
and street earnings activation delay, as well as many of our intraday outcome variables, also
vary with the time of day.
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1710 k. bochkay, s. markov, m. subasi, and e. weisbrod

T A B L E 3
Effects of Thomson Reuters’ Methodology Change on Street Earnings Activation Delay

(1) (2)

Treatment 0.582∗∗∗ 0.516∗∗∗

(24.34) (22.28)
Post × Treatment −0.508∗∗∗ −0.496∗∗∗

(−19.30) (−19.35)
Control variables
Abs(GAAP-Street) 3.150∗∗∗

(10.70)
Abs(Surprise) 0.058∗∗∗

(14.63)
Bad News 0.060∗∗∗

(7.19)
EPS Guidance −0.045∗∗

(−2.47)
QTR4 0.106∗∗∗

(6.04)
Reporting Lag 0.074∗∗

(2.43)
Size −0.026∗∗

(−2.32)
Firm Age −0.119∗∗∗

(−3.91)
Institutional Ownership 0.136∗∗∗

(3.54)
Analyst Following −0.031∗∗∗

(−2.83)
S&P 500 −0.082∗

(−1.90)
Advertising 0.001

(0.10)
Unactivated Actuals 0.343∗∗∗

(34.52)
Friday −0.053∗∗

(−2.03)
Press Release Words 0.133∗∗∗

(6.78)
HardInfoMix −0.041

(−0.14)
Non-GAAP Words −0.594

(−0.72)
Media Coverage 0.005

(0.78)
Firm, Year-Qtr, AnnHour FE Yes Yes
Observations 142,915 142,915
Adjusted R2 0.499 0.519

This table reports the estimated coefficients from a regression of Ln(Activation Delay) on indicators iden-
tifying treatment and control observations before and after the 2009 TR methodology change, as defined
in Equation (1). Ln(Activation Delay) is the natural logarithm of the time (in minutes) from the press release
time until TR’s street earnings activation time. Post is an indicator that equals 1 for earnings press releases
announced after September 30, 2009 and 0 otherwise. Treatment is an indicator variable for observations
that report unexpected items as defined in table A1. “Control variables” are as defined in table A1, and
Firm, Year-Qtr and AnnHour FE are firm, year-quarter, and earnings announcement hour fixed effects, re-
spectively. ***, **, * indicate significance at the 1%, 5%, and 10% levels, respectively, using the two-tailed
t-test. Standard errors are based on a two-way clustering at both firm level and earnings announcement
date level.
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the roles of data providers and analysts 1711

Fig 3.—Effects of Thomson Reuters’ methodology change on street earnings activation delay.
This figure plots the estimated marginal effects from estimating Equation (1) after replacing
Post × Treatment with interactions between Treatment and each quarter event-time indicator
variable (i.e., each Year-Qtr FE from Equation (1)). The figure plots the estimated marginal
effects from quarter t − 8 to quarter t + 8 relative to the 2009 methodology change. Quarter
t = 0 is the quarter ending on September 30, 2009. The red (blue) line plots the estimated
value of Ln(Activation Delay) when Treatment = 1 (Treatment = 0). The error bars around
each point provide the 95% confidence intervals for the estimated marginal effects. Quarterly
indicators for each of the 60 quarters included in the sample period, with the exception of
2005Q1 (reference level) are included in the estimation. All other control variables and fixed
effects are as specified in Equation (1). Variable definitions are reported in table A1.

reasonably well. Furthermore, these results extend prior research by Ka-
plan, Martin, and Xie [2021] by showing that FDPs’ discretionary method-
ology decisions affect their timeliness. Our results also demonstrate that
TR’s methodology decisions have an economically meaningful effect on the
activation delay that is incremental to the proxies for information complex-
ity, investor demand, and limited attention examined by Akbas et al. [2018].

4.2 the predictive ability of street earnings

As discussed in subsection 2.2, the 2009 methodology change affected
both the timeliness and measurement basis of I/B/E/S street earnings for
announcements containing unexpected line items. The measurement basis
of street earnings changed from analysts’ ex post consensus actual, which
might include or exclude the unexpected line items, to strictly excluding all
unexpected line items following the methodology change, to stay consistent
with analysts’ ex ante consensus forecast (Thomson Reuters [2017]).

The effect of the 2009 methodology change on the predictive ability
of street earnings is an empirical question. The answer to this question
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1712 k. bochkay, s. markov, m. subasi, and e. weisbrod

depends on (1) whether unexpected line items are persistent or transitory
and (2) analysts’ judgment as to which unexpected line items to include
versus exclude in their ex post actuals. Street earnings have the greatest pre-
dictive ability for future operating performance when recurring line items
are included and transitory line items are excluded. If analysts consistently
include recurring line items and exclude transitory line items from their
ex post actuals, the 2009 methodology change likely reduced the predictive
ability of street earnings. However, Black et al. [2018, p. 270] note that “un-
informative incentives can also influence analysts’ exclusions.” Therefore,
to the extent that analysts include transitory unexpected line items in their
ex post actuals, the methodology change may instead improve the predic-
tive ability of street earnings by uniformly excluding these line items.17

In this section, we examine the impact of TR’s 2009 methodology change
on the ability of street earnings to predict future earnings and cash flows.
The predictive ability of street earnings is an important area of study in
prior literature. For example, a number of studies compare the predic-
tive ability of street earnings with that of managers’ pro forma reporting
(e.g., Barth, Gow, and Taylor [2012] and Bentley et al. [2018]). Although
prior literature finds that street earnings have greater predictive ability than
pro forma earnings, the role of FDPs versus analysts in determining the pre-
dictive ability of street earnings remains unexamined.

We test how changes in the measurement basis of I/B/E/S street earn-
ings due to the 2009 methodology change affected the predictive ability of
those street earnings by estimating the following model:

F uture Out come = β1Treatment + β2Post × Treatment
+ β3St reet E arnings
+ β4St reet E arnings × Post
+ β5St reet E arnings × Treatment
+ β6St reet E arnings × Post × Treatment
+ A × Cont rol s
+ B × F irmF E + C × YearQt rF E
+ D × AnnH ourF E + ε,

(2)

where Future Outcome is either Future Street Earnings, defined as the sum of
I/B/E/S actual EPS for quarters t+1 to t+4, scaled by total assets per share,
or Future Cash Flows, defined as the sum of cash flows from operations for
quarters t+1 to t+4, scaled by total assets. Street Earnings is defined as the

17 Returning to the FITB example in figure A3, a majority of analysts included the $0.22
per share of unexpected gains in their ex post actuals. Before the 2009 methodology change,
TR would have adopted analysts’ treatment of these unexpected line items and included the
$0.22 in street earnings. However, this announcement occurred in 2016, after the methodol-
ogy change, so they were excluded. If the $0.22 of gains are persistent (transitory) in nature,
then FITB’s street earnings should be more useful in predicting future street earnings and
cash flows before (after) the 2009 methodology change.
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the roles of data providers and analysts 1713

T A B L E 4
Effects of Thomson Reuters’ Methodology Change on the Predictive Value of Street Earnings

(1) (2)
Future Street Earnings Future Cash Flows

Treatment 0.003∗∗ 0.001
(2.30) (0.98)

Post × Treatment −0.004∗∗ −0.003∗∗

(−2.26) (−2.21)
Street Earnings 1.566∗∗∗ 1.185∗∗∗

(21.12) (16.32)
Street Earnings × Post −0.377∗∗∗ −0.115∗

(−5.62) (−1.67)
Street Earnings × Treatment −0.594∗∗∗ −0.420∗∗∗

(−8.62) (−6.52)
Street Earnings × Post × Treatment 0.406∗∗∗ 0.270∗∗∗

(5.36) (3.78)
Controls Yes Yes
Firm, Year-Qtr, AnnHour FE Yes Yes
Observations 133,817 133,817
Adjusted R2 0.834 0.798

This table reports coefficient estimates from regressing future street earnings and cash flows on current
quarter street earnings, interacted with an indicator variable for Thomson Reuters’ 2009 methodology
change, Post, and an indicator variable for treatment observations, Treatment. Street Earnings is defined as
the I/B/E/S actual EPS for quarter t, scaled by total assets per share. The dependent variable in column 1
is Future Street Earnings, defined as the sum of I/B/E/S actual EPS for quarters t+1 to t+4, scaled by total
assets per share. In column 2, the dependent variable is Future Cash Flows, defined as the sum of cash from
operations for quarters t+1 to t+4, scaled by total assets. Controls is the vector of variables listed as “Control
variables” in table A1. Firm, Year-Qtr and AnnHour FE are firm, year-quarter, and earnings announcement
hour fixed effects, respectively. Control variables and fixed effects are included in all columns, but not
reported. Variable definitions are provided in table A1. ***, **, * indicate significance at the 1%, 5%, and
10% levels, respectively, using the two-tailed t-test. Standard errors are based on a two-way clustering at both
firm level and earnings announcement date level.

I/B/E/S actual EPS for quarter t, scaled by total assets per share. All other
variables are as defined in equation (1).

In equation (2), Street Earnings is measured over one quarter, while Future
Street Earnings and Future Cash Flows are measured over the following four
quarters. Thus, perfectly permanent Street Earnings will have a coefficient of
four while perfectly transitory Street Earnings will have a coefficient of zero
(Bentley et al. [2018]). The coefficient on St reet E arnings, β3, captures the
predictive ability of St reet E arnings for the control firms during the pre-
methodology change period, while the coefficient on St reet E arnings ×
Treatment , β5, captures the average difference in the predictive ability of
St reet E arnings for the treatment sample relative to the control sample
in that same period. Our coefficient of interest is β6, the coefficient for
St reet E arnings × Post × Treatment , which captures the DiD for the pre-
dictive ability of St reet E arnings in the treatment sample relative to the
control sample following the methodology change.

Table 4 reports the results from estimating Equation (2)). In column 1,
the dependent variable is Future Street Earnings. The positive Street Earnings
coefficient of 1.566 (t-stat. = 21.12) implies that, for announcements in the
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1714 k. bochkay, s. markov, m. subasi, and e. weisbrod

control sample prior to the methodology change, $1 of street earnings in
the current quarter is associated with $1.56 of street earnings over the next
four quarters.18

The negative St reet E arnings × Treatment coefficient (coef. = −0.594,
t-stat. = −8.62) indicates that the predictive ability of street earn-
ings is lower for treatment announcements prior to the methodology
change. However, the positive coefficient of 0.406 (t-stat. = 5.36) for
St reet E arnings × Post × Treatment suggests that the 2009 methodology
change increased the predictive ability of street earnings for treatment ob-
servations relative to the control sample.

The results in column 2, where the dependent variable is Future Cash
Flows, lead to similar inferences. Specifically, relative to the coefficient
of 1.185 (t-stat. = 16.32) for St reet E arnings, the coefficient of −0.420
(t-stat. = −6.52) for St reet E arnings × Treatment implies that the ability
of street earnings to predict future cash flows is approximately 35% lower
in the treatment group prior to the methodology change, all else equal
(i.e., 0.420/1.185). However, the positive coefficient of 0.270 (t-stat. = 3.78)
for St reet E arnings × Post × Treatment indicates that the 2009 methodol-
ogy change increased the predictive ability of street earnings for treatment
observations relative to the control sample by approximately 21%.

To visually illustrate these results, figure 4 plots the regression results
from table 4. The slope of the solid blue (solid red) lines indicates the ef-
fect of the methodology change on the street earnings coefficient for the
control (treatment) sample. The dashed red line provides the counterfac-
tual path that would have resulted if the estimated coefficients from the
treatment sample had followed a parallel trend of the control sample. The
incremental increase among treatment observations due to the method-
ology change is noted as the effect of the methodology change. Taken to-
gether, these results suggest that the 2009 methodology change significantly
improved the predictive ability of street earnings for announcements con-
taining unexpected line items.

5. Effects of TR’s 2009 Methodology Change on Analysts’
Information Production

5.1 predictions

The 2009 methodology change occurred as part of TR’s systems inte-
gration between its I/B/E/S and First Call databases, making it a plau-
sibly exogenous event with respect to analysts’ and investors’ responses
to earnings announcements. In this section, we examine the implications

18 We note that the Street Earnings coefficients in table 4 are lower than those reported in
prior studies (e.g., Bentley et al. [2018]). In untabulated tests, we find that this is due to the
inclusion of firm and year-quarter fixed effects in our models.
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the roles of data providers and analysts 1715

Fig 4.—Effects of Thomson Reuters’ methodology change on the predictive value of street
earnings. This figure plots the estimated marginal effects of TR’s methodology change on the
predictive ability of current street earnings for future street earnings and cash flows, based on
the regression estimates tabulated in table 4. The dependent variable in panel (a) is Future
Street Earnings. In panel (b), the dependent variable is Future Cash Flows. Full variable defini-
tions are provided in table A1. In each panel, the solid blue (solid red) lines plot the estimated
coefficients associating Street Earnings with the dependent measure for the control (treatment)
group before and after TR’s methodology change. The dashed red line provides the counter-
factual path that would have resulted if the estimated coefficients from the treatment sample
had followed a parallel trend to the control sample over the same period. The variation in the
Street Earnings coefficients between groups is calculated by summing the relevant interaction
terms from table 4. For example, the Street Earnings coefficient for the treatment group in the
pre-period is equal to the sum of the Street Earnings and Street Earnings × Treatment coefficients.
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1716 k. bochkay, s. markov, m. subasi, and e. weisbrod

of the 2009 methodology change for analysts’ post-earnings information
production.

There are two reasons why the change in TR’s treatment of unexpected
line items may influence analyst decision-making. Specifically, analysts’ ex-
clusion decisions depend on their imperfect understanding of the com-
pany’s operations and the nature of unexpected line items (operating vs.
nonoperating, permanent vs. transitory). Given this ambiguity, analysts may
conform their treatment of unexpected line items to TR’s definition. Prior
research finds that the observability of the consensus forecast causes indi-
vidual analysts to skew their forecasts toward the consensus (e.g., Trueman
[1994] and Welch [2000]). In our setting, we posit that similar herding
forces may be in play after 2009 when street earnings become observable
to individual analysts (as opposed to TR waiting to observe analysts’ ex post
actuals).

Second, even analysts who do not observe TR-reported street earnings
but have become aware of TR’s decision rule—exclude all unexpected line
items—may adopt the rule as their own because of the rule’s simplicity
and beneficial effect on street earnings properties (i.e., higher predictive
ability). Since changes in TR’s policies and methodologies are announced
to subscribers, we believe that at least some analysts and/or analysts–
subscribers have been made aware of the 2009 methodology change.
Moreover, figure A1 provides anecdotal evidence of analysts referring to
I/B/E/S street earnings in their reports, making it more plausible that TR’s
methodology change had an impact on analysts.

5.2 method and results

To examine the effect of the 2009 methodology change on analysts’ post-
earnings information production, we modify Equation (1) as follows:

Property = β1Treatment + β2Post × Treatment + A × Cont rol s

+ B × F irmF E + C × YearQt rF E + D × AnnH ourF E + ε,
(3)

where Property is one of the following three properties of analysts’ informa-
tion production: DIFF, MAFE, and Dispersion. DIFF is a dummy variable that
equals 1 if at least one analyst who issues an EPS forecast over the five days
after the first fiscal quarter’s earnings announcement differs by at least one
penny with respect to her inferred actual EPS from I/B/E/S reported ac-
tual EPS. We infer an analyst’s first fiscal quarter actual EPS by subtracting
the sum of her next three quarters’ EPS forecasts from the full fiscal year
EPS forecast (see Brown and Larocque [2013]). As DIFF is defined using
only the first fiscal quarter analyst EPS forecasts, our sample is reduced to
22,086 observations for this variable. MAFE is the mean absolute forecast
error defined as the analyst EPS forecast of next quarter earnings minus
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the roles of data providers and analysts 1717

T A B L E 5
Effects of Thomson Reuters’ Methodology Change on Properties of Analyst Forecasts

DIFF MAFE Dispersion
(1) (2) (3)

Treatment 0.064∗∗∗ 0.032∗∗∗ 0.013∗∗∗

(4.78) (7.45) (6.87)
Post × Treatment −0.040∗∗∗ −0.020∗∗∗ −0.006∗∗∗

(−2.68) (−3.92) (−2.62)
Controls Yes Yes Yes
Firm, Year-Qtr, AnnHour FE Yes Yes Yes
Observations 22,086 95,636 95,636
Adjusted R2 0.193 0.324 0.414

This table reports coefficient estimates from regressing analyst forecast characteristics on an indicator
variable for Thomson Reuters’ 2009 methodology change, Post, an indicator variable for treatment observa-
tions, Treatment, and the interaction term between Post and Treatment. The dependent variable in column 1
is DIFF, which is analogous to the DIFF indicator in Brown and Larocque [2013] and equals 1 if at least one
analyst, who issues an EPS forecast over the five days after an earnings announcement, differs with respect to
her first fiscal quarter inferred EPS actual from the I/B/E/S reported actual EPS for the same quarter by at
least one penny. In column 2, the dependent variable is MAFE, defined as the mean absolute forecast error
across all forecasts of next quarter earnings issued within five days after the earnings announcement scaled
by the absolute value of actual EPS. The dependent variable in column 3, Dispersion, is calculated as the
standard deviation of analyst next quarter earnings forecasts issued in the five days following an earnings
announcement scaled by the absolute value of actual EPS. Controls is the vector of variables listed as “Con-
trol variables” in table A1. Firm, Year-Qtr and AnnHour FE are firm, year-quarter, and earnings announcement
hour fixed effects, respectively. Control variables and announcement hour fixed effects are included in all
columns, but not reported. Variable definitions are provided in table A1. ***, **, * indicate significance at
the 1%, 5%, and 10% levels, respectively, using the two-tailed t-test. Standard errors are based on a two-way
clustering at both firm level and earnings announcement date level.

the actual EPS scaled by the absolute value of actual EPS.19 Dispersion is the
standard deviation of analyst next-quarter EPS forecasts issued in the five
days following an earnings announcement divided by the absolute value of
actual EPS. All other variables are as defined in Equation (1).

As the methodology change improved the predictive ability of TR’s street
earnings, we expect analysts’ individual quarter t actuals to conform with
TR’s street earnings more often. Further, as analysts may build from this
improved quarter t actual in developing their quarter t + n forecasts, we
expect an increase the accuracy of those forecasts. Finally, if analysts be-
come more uniform in incorporating TR’s quarter t street earnings in their
t + n forecasts following the methodology change, their t+n forecasts may
become less dispersed.

Table 5 reports the results from estimating Equation (3)). Columns
(1)–(3) report the results using DIFF, MAFE, and Dispersion as depen-
dent variables, respectively. The negative and significant coefficient on
Post×Treatment (coef. = −0.040, t-stat. = −2.68) in column 1 suggests that,
for the treatment group, analysts’ ex post implied actuals become more sim-
ilar to I/B/E/S street earnings relative to the control group. This finding is
consistent with analysts adopting TR’s treatment of unexpected line items.

19 Following Loh and Stulz [2018], denominator values smaller than $0.25 are set to $0.25
to limit the impact of small denominators.
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1718 k. bochkay, s. markov, m. subasi, and e. weisbrod

In column 2, the negative and significant coefficient on Post×Treatment
(coef. = −0.020, t-stat. = −3.92) suggests that, following the methodol-
ogy change, the mean absolute forecast error drops by 9.45% in the treat-
ment group relative to the control group, as a percentage of the sample
mean MAFE. Finally, in column 3, the negative coefficient on Post×Treatment
(coef. = −0.006, t-stat. = −2.62) suggests that, following the methodology
change, forecast dispersion drops by 5.94% in the treatment group relative
to the control group, as a percentage of the sample mean.

Figure 5 plots the estimated marginal effects from estimating Equa-
tion (3)) after replacing Post × Treatment with interactions between
Treatment and quarterly event-time indicator variables.20 As DIFF is only
measured for fiscal Q1 earnings announcements, the estimated marginal
effects exhibit large standard errors when plotted in event time. Nev-
ertheless, consistent with the results tabulated in table 5, the estimated
marginal effects for treatment and control observations follow roughly par-
allel trends prior to the 2009 methodology change for DIFF, MAFE, and
Dispersion, and the estimated differences between treatment and control ob-
servations generally become smaller or insignificant after the 2009 method-
ology change.

Collectively, consistent with the improvements in the quality of I/B/E/S
street earnings documented in section 4, the results in this section provide
evidence of an increased similarity between analysts and TR with respect to
the first quarter actual EPS, as well as improvements in forecast accuracy
and lower dispersion. More generally, these results imply that, in addition
to shaping the properties of street earnings, FDPs can affect the informa-
tion production of other intermediaries.

5.3 cross-sectional analyses

In this section, we examine whether the methodology change affected
some analysts more than others. Prior to the methodology change, TR
waited for a majority analyst basis to emerge with respect to the treatment
of unexpected line items. Hence, many analysts issued their next quarter
earnings forecasts prior to observing TR’s street earnings (timely analysts,
henceforth). TR’s methodology change, which increased its timeliness
from days to minutes, gave timely analysts an opportunity to incorporate
TR’s street earnings prior to issuing their next quarter forecasts.21 We
expect these analysts to experience a greater increase in their forecast
accuracy and reliance on TR after the methodology change.

20 As discussed further in section 7, analysts’ forecasts are significantly impacted by the
2008–2009 financial crisis (Loh and Stulz [2018]). Therefore, we also include a financial crisis
indicator as an additional control so that the effects of the quarterly indicators better isolate
the event-induced variation in the outcome variables.

21 After the methodology change, more than 99% of all individual analysts’ post-earnings
forecasts are announced after TR releases street earnings, for both treatment and control
observations.
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the roles of data providers and analysts 1719

Fig 5.—Effects of Thomson Reuters’ methodology change on analysts’ information produc-
tion. This figure plots estimated marginal effects for analysts’ DIFF, MAFE, and Dispersion,
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1720 k. bochkay, s. markov, m. subasi, and e. weisbrod

respectively, from estimating Equation (3) after replacing Post × Treatment with interactions
between Treatment and each quarter event-time indicator variable (i.e., each Year-Qtr FE from
Equation (3)). The figure plots the estimated marginal effects from quarter t − 8 to quar-
ter t + 8 relative to the 2009 methodology change. Quarter t = 0 is the quarter ending on
September 30, 2009. The red (blue) line plots the estimated value of each outcome variable
when Treatment = 1 (Treatment = 0). The error bars around each point provide the 95%
confidence intervals for the estimated marginal effects. Quarterly indicators for each of the
60 quarters included in the sample period, with the exception of 2005Q1 (reference level)
are included in the estimation. To mitigate the confounding effect of the 2008–2009 financial
crisis on analysts’ information production, in each model, we also include an interaction be-
tween Treatment and an indicator variable for the crisis period as defined in Loh and Stulz
[2018]. All other control variables and fixed effects are as specified in Equation (3). Variable
definitions are reported in table A1.

To examine the differential impact of TR’s methodology change on
timely analysts, we employ a two-stage analysis. In the first stage, we model
the likelihood of an analyst to issue a forecast before TR disseminates
street earnings in the pre-period as a function of various analyst char-
acteristics (e.g., All-Star status, employer size, general forecasting experi-
ence, firm-specific forecasting experience, forecast accuracy, and analyst
distraction). Intuitively, this stage uses the information in analyst attributes
and the timing of analyst forecasts in the pre-period to identify analysts
in the post period who would have likely released reports prior to TR’s
street earnings if not for the methodology change. In the second stage, we
test whether the effects of the methodology change are stronger for these
analysts.

Stated formally, in the first stage we estimate the following equation:

TimelyAnalyst i, j,t = β0 + β1General E x per iencei,t + β2F irm E x per iencei, j,t

+ β3Al l stari,t + β4Accuracyi,t

+ β5E mpl oyer Sizei,t + β6Concur rent E Asi,t

+ A × Cont rol s j,t + εi, j,t ,

(4)

where TimelyAnalyst i, j,t is an indicator equal to 1 if analyst i announces
a quarter t+1 forecast for firm j after firm j’s quarter t earnings are an-
nounced but before TR activates firm j’s quarter t street earnings, and 0
otherwise. GeneralExperiencei,t (FirmExperiencei, j,t ) is defined as the number
of years for which analyst i issued at least one forecast for any firm (firm
j), as of the date of firm j’s quarter t announcement. Allstar i,t is an indi-
cator equal to 1 if analyst i was classified as an All-Star analyst in the year
they issued their forecast, and 0 otherwise. Accuracyi,t is the mean absolute
forecast error (scaled by actual earnings per share) across all of analyst i’s
one-quarter ahead earnings forecasts issued over the one-year period lead-
ing up to analyst i’s forecast, multiplied by minus one. EmployerSizei,t is the
number of analysts employed by analyst i’s broker over the one-year period
leading up to analyst i’s forecast. ConcurrentEAsi,t is the number of firms
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the roles of data providers and analysts 1721

covered by analyst i that announce earnings within five days of analyst i’s
forecast (Driskill, Kirk, and Tucker [2020]), and Controls j,t is the vector of
firm-quarter controls listed as “Control variables” in table A1. We estimate
Equation (4)) during the pre-period. This allows us to predict the likeli-
hood that an analyst would have announced their report before TR in the
post-period, if not for the methodology change.

In the second stage, we apply the estimated coefficients from Equa-
tion (4)) to calculate the probability that analyst i’s report will be an-
nounced before TR activates street earnings, ̂T imel y Anal yst i, j,t . We classify

observations in the top (bottom) quartile of ̂T imel y Anal yst i, j,t as those
with high (low) probability of being forecast by a timely analyst. In other
words, observations with high (low) values of ̂T imel y Anal yst are reports
written by analysts who would be more (less) likely to announce before TR
prior to the methodology change. We then re-estimate Equation (3)) sepa-
rately for observations in the high and low ̂T imel y Anal yst subsamples, with
analyst-firm-quarter measures of DIFFi, j,t and AFEi, j,t (absolute forecast er-
ror) as the dependent variables, respectively.

Table 6 reports results of estimating Equation (4)). The estimation sam-
ple is drawn from the individual next-quarter forecasts that were used to
conduct our analyses in table 5. We restrict the sample to forecasts an-
nounced before the September 30, 2009 methodology change, and re-
quire available data to compute all of the measures included in Equa-
tion (4), resulting in an estimation sample of 181,685 analyst-firm-quarter
observations.

We find that analysts with more General Experience and larger Employer Size
are more likely to announce their forecasts before TR activates street earn-
ings. We also observe that analysts who are less accurate over the prior year
are more likely to announce their forecasts before TR, consistent with a
trade-off between forecast timeliness and accuracy. We use the coefficients
in column 1 of table 6 to compute ̂T imel y Anal yst i, j,t .

Table 7 reports the results of estimating Equation (3) after partition-
ing our sample into timely/untimely analysts based on the predicted
probability ̂T imel y Anal yst i, j,t . In columns (1) and (2), we observe a
significant reduction in DIFFi, j,t for observations with high values of

̂T imel y Anal yst i, j,t , but no significant results for observations with low val-

ues of ̂T imel y Anal yst i, j,t . In columns (3) and (4), we observe a similar pat-
tern for AFEi, j,t . These results suggest that analysts who were more likely to
issue their reports before TR in the pre-period, and thus not have an oppor-
tunity to incorporate TR’s street earnings information, are more likely to
benefit from the methodology change.22 As TR disseminates street earnings

22 In untabulated analyses, we test for differential effects of the methodology change on
analysts based on their All-Star status, level of resources, forecasting experience, or prior fore-
cast accuracy and find weak evidence of significant differences based on individual analyst
characteristics.
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T A B L E 6
Determinants of Analysts’ Timeliness Relative to Thomson Reuters

Timely Analyst

(1) (2)

General Experience 0.042∗∗∗ 0.019∗∗∗

(3.47) (2.85)
Firm Experience 0.008 0.009∗

(0.93) (1.71)
Allstar 0.028∗ −0.015

(1.75) (−1.39)
Accuracy −0.071∗∗∗ −0.026∗∗∗

(−7.36) (−3.57)
Employer Size 0.052∗∗∗ 0.039∗∗∗

(10.48) (10.31)
Concurrent EAs −0.019∗ −0.008

(−1.71) (−0.97)
Controls Yes Yes
Firm, Year-Qtr, AnnHour FE No Yes
Observations 181,685 181,540
Adjusted R2 0.061 0.194

This table reports coefficient estimates from an OLS regression of an indicator variable for an-
alysts’ timeliness relative to Thomson Reuters, Timely Analyst, on analyst-firm-quarter characteristics.
The estimation sample is drawn from the individual next-quarter forecasts that were used to con-
duct our analyses in table 5. We restrict the sample to forecasts announced before the September
30, 2009 methodology change, and require available data to compute all of the measures included in
Equation (4)). The dependent measure, Timely Analyst, is an indicator equal to 1 if analyst i announces
their quarter t+1 forecast for firm j after firm j’s quarter t earnings are announced but before TR activates
firm j’s quarter t street earnings, and 0 otherwise. Full variable definitions are provided in table A1. Con-
trols is the vector of variables listed as “Control variables” in table A1. Firm, Year-Qtr and AnnHour FE are
firm, year-quarter, and earnings announcement hour fixed effects, respectively. Control variables and fixed
effects are included according to the notes in each column, but not reported. ***, **, * indicate signifi-
cance at the 1%, 5%, and 10% levels, respectively, using the two-tailed t-test. Standard errors are based on a
two-way clustering at both firm level and earnings announcement date level.

more quickly after the methodology change, without waiting for analysts to
issue their reports, these analysts gain the opportunity to incorporate street
earnings information in their reports, resulting in improved forecast accu-
racy. Collectively, observing consistent results for firm-level tests in table 5
and analyst-level cross-sectional tests in table 7 make it less likely that our
results are subject to alternative explanations.

6. Street Earnings Information Processing and Market Reaction
Timeliness

6.1 the effect of the 2009 methodology change on price
efficiency

This section examines the implications of our findings in sections 4
and 5 for investor processing of street earnings. Ultimately, we expect
any meaningful changes in the properties of street earnings and analysts’
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T A B L E 7
Variation in the Effects of Thomson Reuters’ Methodology Change on Individual Analysts

DI F F i, j,t AF E i, j,t

Low High Low High
(1) (2) (3) (4)

Treatment 0.015 0.061∗∗∗ 0.011∗∗ 0.053∗∗∗

(0.88) (3.49) (2.11) (4.56)
Post × −0.008 −0.039∗∗ −0.008 −0.046∗∗∗

Treatment (−0.42) (−1.99) (−1.41) (−3.55)
Controls Yes Yes Yes Yes
Firm, Year-Qtr, AnnHour FE Yes Yes Yes Yes
Observations 30,344 29,410 158,482 202,956
Adjusted R2 0.119 0.099 0.315 0.281

This table reports coefficient estimates from regressing analyst forecast characteristics on an indica-
tor variable for Thomson Reuters’ 2009 methodology change, Post, an indicator variable for treatment
observations, Treatment, and the interaction term between Post and Treatment, conditional on the pre-
dicted likelihood of an analyst to issue an earnings forecast prior to TR’s announcement of street earn-
ings, ̂T imel yAnal yst . ̂T imel yAnal yst is determined based on the regression model in column 1 of ta-
ble 6. The Low and High subsamples are defined as observations in the lowest and highest quartiles of

̂T imel yAnal yst , respectively. The estimation sample is drawn from the individual analysts’ next-quarter fore-
casts that were used to conduct our analyses in table 5. We restrict the sample to forecasts in the Low and
High ̂T imel yAnal yst subsamples, and require available data to compute all of the measures included in
Equation (4). The dependent variable in columns (1)–(2) is DI F F i, j,t , an indicator that equals 1 if ana-
lyst i’s inferred EPS actual for firm j for quarter t differs from the I/B/E/S reported actual for the same
firm-quarter by at least one penny (Brown and Larocque [2013]). In columns (3) and (4), the dependent
variable is AF E i, j,t , defined as the absolute forecast error for analyst i’s quarter t+1 forecast for firm j scaled
by the absolute value of firm j’s actual EPS for quarter t+1. Firm, Year-Qtr, and AnnHour FE are firm, year-
quarter, and earnings announcement hour fixed effects, respectively. Control variables and fixed effects are
included in all columns, but not reported. Variable definitions are provided in table A1. ***, **, * indicate
significance at the 1%, 5%, and 10% levels, respectively, using the two-tailed t-test. Standard errors are based
on a two-way clustering at both firm level and earnings announcement date level.

information production to affect investors. In this regard, Schaub [2018]
finds that the timeliness of street earnings dissemination by FDPs is associ-
ated with the efficiency of the market response to earnings announcements.
Therefore, to the extent that the 2009 methodology change improves the
timeliness of street earnings dissemination for announcements with unex-
pected line items, we expect timelier market reactions for these earnings
announcements.

Zhang [2008] and Yezegel [2015] find that the efficiency of the market
response to earnings announcements also depends on the timeliness of an-
alysts’ forecasts and recommendation revisions. Our results in section 5 and
examples in figure A1 suggest that analysts incorporate FDPs’ street earn-
ings information in producing their post-earnings reports. Therefore, ana-
lysts’ timeliness might also depend on the timeliness of TR’s street earnings
dissemination. This dependence of analysts on TR may, in turn, mediate the
relation between TR’s activation delay and the market response to earnings
announcements. That is, the 2009 methodology change can affect investors
directly—by affecting the speed of TR’s street earnings dissemination, and
indirectly—by influencing the timeliness of financial analysts.
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1724 k. bochkay, s. markov, m. subasi, and e. weisbrod

To test the direct and indirect (through analysts) effects of the 2009
methodology change on the timeliness of investor response to earnings,
we estimate the following system of equations:

Ln(F orecast ing Del ay) = β1Treatment + β2Post × Treatment

+ A × Cont rol s + B × F irmF E

+ C × YearQt rF E + D × AnnH ourF E + ε,

(5)

MRT[0,16] = α + γ1Ln(F orecast ing Del ay)

+ γ2Treatment + γ3Post × Treatment

+ A × Cont rol s + B × F irmF E

+ C × YearQt rF E + D × AnnH ourF E + ε,

(6)

where Ln(Forecasting Delay) is the natural logarithm of the number of trad-
ing minutes from the earnings press release time to the announcement
time of the first analyst forecast following the earnings press release, and
MRT[0,16] is intraday market reaction timeliness. All other variables are as
previously defined. We standardize all continuous variables in equations (5)
and (6) to have a mean of zero and standard deviation of one.

We examine the effect of the 2009 methodology change on investors’
market reaction timeliness during the first 16 trading hours after the earn-
ings announcement (i.e., one full extended-hours trading day), as the me-
dian Activation Delay during our sample period is only 46 minutes.23 To
calculate MRT[0,16], we partition the 16-hour trading day beginning at the
minute of the earnings press release into four 4-hour intervals. We then
calculate MRT[0,16] as follows:

MRT[0,16] = RE T[0,4hr]

RE T[0,16hr]
+ RE T[0,8hr]

RE T[0,16hr]
+ RE T[0,12hr]

RE T[0,16hr]
+ 0.5,

where RE T[0,t] is the buy-and-hold return up to hour t following the earn-
ings press release.24 Intuitively, price discovery is more (less) efficient if
earlier intervals over the 16-hour period account for a larger (smaller) por-

23 Prior literature measures post-earnings information dissemination at the daily level, and
examines variation in post-earnings announcement drift when dissemination is delayed be-
yond a trading day (Schaub [2018] and Zhang [2008]). Our focus on intraday MRT is consis-
tent with the intraday variation in dissemination we examine, as well as the results in Martineau
[2021] that the phenomenon of post-earnings announcement drift has become less significant
over our recent sample period.

24 Following Li et al. [2015] and Akbas et al. [2018], we use TAQ data to examine trading
during both regular and extended trading hours, such that a full trading day covers 16 trading
hours (960 trading minutes, from 4:00 a.m. to 8:00 p.m.), and winsorize each intraday return
ratio at −1 and 1 to mitigate the effect of extreme outliers. For consistency, in this section, we
also measure Activation Delay in trading minutes.
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the roles of data providers and analysts 1725

T A B L E 8
Effects of Thomson Reuters’ Methodology Change on Analysts’ and Investors’ Timeliness

(1) (2) (3)
Ln(Forecasting Delay) MRT[0,16] Indirect Effect

Ln(Forecasting Delay) −23.573∗∗∗

(−36.96)
Treatment 3.422∗∗∗ −1.512∗∗

(5.13) (−2.34)
Post × Treatment −2.213∗∗∗ 1.361∗∗ 0.522∗∗∗

(−3.03) (2.01) (p < .01)
Controls Yes Yes
Firm, Year-Qtr, AnnHour FE Yes Yes
Observations 142,915 142,915
Adjusted R2 0.447 0.561

This table reports coefficient estimates from regressing measures of analyst and investor timeliness on an
indicator variable for Thomson Reuters’ 2009 methodology change, Post, an indicator variable for treatment
observations, Treatment, and the interaction term between Post and Treatment. The dependent variable in col-
umn 1 is analyst forecasting delay, Ln(Forecasting Delay). In column 2, the dependent variable is investors’
intraday market reaction timeliness, MRT[0,16]. Column (3) provides the indirect effect of Post×Treatment
on MRT[0,16], mediated by Ln(Forecasting Delay). Following Imai, Keele, and Yamamoto [2010], we test for
the indirect effect using nonparametric bootstrapped standard errors of the product of coefficients on
Post×Treatment from columns (1) and (2). Controls is the vector of variables listed as “Control variables”
in table A1. Firm, Year-Qtr and AnnHour FE are firm, year-quarter, and earnings announcement hour fixed
effects, respectively. Control variables and fixed effects are included in all columns, but not reported. Vari-
able definitions are provided in table A1. ***, **, * indicate significance at the 1%, 5%, and 10% levels,
respectively, using the two-tailed t-test. Standard errors are based on a two-way clustering at both firm level
and earnings announcement date level.

tion of the 16-hour buy-and-hold return, resulting in larger (smaller) values
of MRT.25

Table 8 presents the standardized coefficients (in percentage) from es-
timating Eqs. (5) and (6). In column 1, where the dependent variable is
Ln(Forecasting Delay), the coefficients of 3.422 (t-stat. = 5.13) and −2.213
(t-stat. = −3.03) on Treatment and Post×Treatment, respectively, indicate that
prior to the methodology change, analysts’ post-earnings reports were in-
crementally delayed by 3.4% for announcements with unexpected line
items, and that this incremental delay was reduced by 2.2% following the
methodology change. These results suggest that the timeliness of analysts’
post-earnings reports depends on the timeliness of TR’s street earnings dis-
semination, consistent with our earlier findings in section 5 that analysts
incorporate TR’s street earnings information in their post-earnings reports.

In column 2, where the dependent measure is MRT[0,16], the estimated
coefficients are −1.512 (t-stat. = −2.34) and 1.361 (t-stat. = 2.01) on Treat-
ment and Post×Treatment, respectively. These coefficients indicate that, prior
to the methodology change, investors’ market reaction was around 1.5%
less timely for announcements with unexpected line items, and that the

25 Our intraday market reaction timeliness measure is analogous to the “intraperiod timeli-
ness” (IPT) measure used in prior literature (e.g., Butler, Kraft, and Weiss [2007], Bushman,
Smith, and Wittenberg-Moerman [2010], Drake, Thornock, and Twedt [2017], Twedt [2015]).
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1726 k. bochkay, s. markov, m. subasi, and e. weisbrod

methodology change improved investor timeliness by around 1.4% for
these announcements. We also observe a significant negative coefficient
on Ln(Forecasting Delay), consistent with longer analyst delays leading to less
timely market reactions to earnings news (Yezegel [2015], Zhang [2008]).

Column (3) of table 8 provides the indirect effect of Post×Treatment on
MRT[0,16], mediated by Ln(Forecasting Delay). Following Imai, Keele, and Ya-
mamoto [2010], we test for the indirect effect using nonparametric boot-
strapped standard errors of the product of coefficients on Post×Treatment
in Equation (5) and Ln(Forecasting Delay) in Equation (6). The coefficient
of 0.522 (bootstrapped p-value < 0.01) suggests that a significant portion of
the overall effect of the 2009 methodology change on the market response
to earnings is mediated through its effect on analysts’ information produc-
tion. Specifically, we estimate that approximately 27.7% of the total effect
of the 2009 methodology change on MRT[0,16] is mediated by Ln(Forecasting
Delay) [0.522/(1.361 + 0.522)]. Taken together, these results provide ev-
idence that FDPs influence investors directly—by promptly disseminating
street earnings information, and indirectly—by influencing the informa-
tion production of financial analysts.

6.2 the relative roles of tr and analysts in the pricing of
street earnings

The analyses in subsection 6.1 use the 2009 methodology change as a
shock to TR’s activation delay that is plausibly exogenous to analysts and in-
vestors, allowing us to provide causal evidence that TR’s activation delay has
both direct and indirect effects on market reaction timeliness. In this sec-
tion, we modify our analysis to more broadly examine the relative roles of
FDPs and analysts in determining the efficiency of the market response to
earnings. Specifically, we model market reaction timeliness as a function of
TR and analyst delays, both measured in trading minutes. Our goal in this
section is not to draw causal inferences from the difference between treat-
ment and control groups. Rather, relying on the causal relations identified
in our previous tests, we seek to disentangle analysts’ and FDPs’ roles in de-
termining the timeliness of investor response to earnings and to examine
how these roles change following the 2009 methodology change.

Prior studies examine the price effects of analysts’ post-earnings timeli-
ness (Yezegel [2015], Zhang [2008]) separately from the effects of street
earnings timeliness (Schaub [2018]). Zhang [2008] focuses on the timeli-
ness of analysts’ forecast revisions, while Yezegel [2015] focuses on analysts’
recommendation revisions. The extent to which investors value the timeli-
ness of analysts’ ex post actuals remains unknown. However, TR’s practice
of relying on analysts’ ex post actuals to determine the treatment of unex-
pected line items suggests that they may provide investors with important
street earnings information prior to the methodology change.

After the 2009 methodology change, TR discontinued its practice
of relying on analysts’ ex post actuals to determine the treatment of
unexpected line items. This may decrease the importance of analysts’
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the roles of data providers and analysts 1727

post-earnings timeliness in determining market reaction timeliness. How-
ever, to the extent that the methodology change improves other aspects
of analysts’ input (e.g., accuracy of earnings forecasts), and these aspects
are more important to investors, we may instead observe an increase in the
importance of analysts’ timeliness following the methodology change.

Thus, to examine the relative roles of Activation Delay and Forecasting Delay
in determining MRT, we make two key changes to our research design from
subsection 6.1. First, as noted above, we replace Treatment with Activation De-
lay. Second, in addition to allowing Forecasting Delay to mediate the relation
between Activation Delay and MRT[0,16], we also allow the 2009 methodol-
ogy change to moderate the effects of Activation Delay and Forecasting Delay.
Thus, our expanded model represents a “moderated mediation” path anal-
ysis research design (Hayes [2017]), as follows.

Path A and path C model the direct effects of Activation Delay on Forecast-
ing Delay and MRT[0,16], respectively, while path B captures the direct effect
of Forecasting Delay on MRT[0,16]. Consequently, path A × path B captures
the indirect effect of Activation Delay, mediated through Forecasting Delay, on
MRT[0,16].

Stated formally, we estimate the following system of equations:

Ln(F orecast ing Del ay) = β1Ln(Act ivat ion Del ay)

+ A × Cont rol s + B × F irmF E

+ C × YearQt rF E + D × AnnH ourF E + ε,

(7)

MRT[0,16] = α + γ1Ln(Act ivat ion Del ay) + γ2Ln(F orecast ing Del ay)

+ A × Cont rol s + B × F irmF E

+ C × YearQt rF E + D × AnnH ourF E + ε,

(8)

where all variables are as previously defined. We estimate Eqs. (7) and (8)
on the pre- and post-methodology change subsamples. We also run a fully
interacted model with Post to test for differences in the effects of Activation
Delay and Forecasting Delay on MRT[0,16] following the methodology change.

Figure 6 and table 9 present the standardized coefficients (in percent-
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1728 k. bochkay, s. markov, m. subasi, and e. weisbrod

Fig 6.—Thomson Reuters’ activation delay, analyst forecast delay, and market reaction timeli-
ness. This figure plots the path diagram underlying the structural equation model of table 9,
which explores the direct, indirect, and total effects of TR’s activation delay and analyst fore-
cast delay on the market reaction timeliness for the periods before and after TR’s method-
ology change (i.e., September 30, 2009). The standardized coefficient estimates of the direct
and indirect effects are obtained via the structural equation model of table 9 and reported
as a percentage of one standard deviation of Market Reaction Timeliness (MRT). ***, **, *
indicate significance at the 1%, 5%, and 10% levels, respectively, based on nonparametric
bootstrapped standard errors (Imai, Keele, and Yamamoto [2010]).

age) from estimating Eqs. (7) and (8). Columns (1) and (2) of table 9
report the results of estimating Eqs. (7) and (8) on the pre- and post-
methodology change periods. Column (3) reports the differences in the
estimated coefficients. We find that while the effect of Ln(Activation Delay)
on Ln(Forecasting Delay) (path A) is positive and significant in both pre- and
post-periods, it increases substantially, from 18.220 to 29.674 following the
methodology change. This increase of 11.427 is statistically significant at the
1% level, and suggests that analysts increase their reliance on FDPs’ street
earnings following the methodology change, consistent with the evidence
from our DiD tests.26

Prior to the methodology change, the direct effects of Ln(Activation Delay)
and Ln(Forecasting Delay) on intraday MRT are relatively similar (−20.626 vs.
−21.301), consistent with both intermediaries having similar importance in
determining market timeliness. However, we find that the direct effect of
activation delay on MRT becomes much stronger following the methodol-
ogy change (−20.626 vs. −37.822), while the direct effect of forecasting de-
lay becomes weaker (−21.301 vs. −12.063). Both differences are statistically

26 Note that prior to the 2009 methodology change, the direction of path A is reversed for
some announcements (i.e., those with unexpected line items). After the 2009 methodology
change, the expected causal direction goes from activation delay to forecasting delay for all
announcements, consistent with the stronger association we observe in the post period.
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the roles of data providers and analysts 1729

T A B L E 9
Thomson Reuters’ Activation Delay, Analyst Forecast Delay, and Market Reaction Timeliness

(1) (2) (3)
Outcome Variable: MRT[0,16] Pre- Post- Difference
Mediating Variable: Ln(Forecasting Delay) Sample Sample Post–Pre

Mediating Path (path A)
Ln(Activation Delay), Ln(Forecasting Delay) 18.220∗∗∗ 29.647∗∗∗ 11.427∗∗

Direct Effects
Ln(Forecasting Delay) (path B) −21.301∗∗∗ −12.063∗∗∗ 9.239∗∗∗

Ln(Activation Delay) (path C) −20.626∗∗∗ −37.822∗∗∗ −17.196∗∗∗

Indirect Effects
Ln(Activation Delay) (path A × path B) −3.881∗∗∗ −3.576∗∗∗ 0.305
Total Effects
Ln(Activation Delay) −24.507∗∗∗ −41.398∗∗∗ −16.887∗∗∗

Ln(Forecasting Delay) −21.301∗∗∗ −12.063∗∗∗ 9.239∗∗∗

Effect Mediated (%) 15.837∗∗∗ 8.639∗∗∗

Controls Yes Yes
Firm, Year-Qtr, AnnHour FE Yes Yes
Observations 46,887 96,028
R2 0.114 0.246

This table reports the standardized coefficient estimates from a path analysis of the relation between
street earnings activation delay (Ln(Activation Delay)) and the intraday market reaction timeliness of street
earnings news (MRT[0,16]), recognizing the mediating role of analysts’ forecasting delay (Ln(Forecasting De-
lay)). We use a structural equation model to estimate the direct, indirect, and total effects of Ln(Activation
Delay) and Ln(Forecasting Delay) on MRT[0,16], as defined in Equations (7) and (8) of the text. Column (1)
reports the results for the period prior to Thomson Reuters’ methodology change (i.e., the period prior to
September 30, 2009), while Column (2) reports the results for the period after the methodology change. In
column 3, we test the difference in estimated coefficients between the Post and Pre periods. Controls denotes
the vector of variables listed as “Control variables” in table A1. Firm FE, Year-Qtr FE, and AnnHour FE are firm,
year-quarter, and earnings announcement hour fixed effects, respectively. Control variables are included in
all columns, but not reported. Variable definitions are provided in table A1. ***, **, * indicate significance
at the 1%, 5%, and 10% levels, respectively. Tests of direct effects are based on standard errors clustered by
firm and earnings announcement date. Tests of indirect effects are based on nonparametric bootstrapped
standard errors (Imai, Keele, and Yamamoto [2010]).

significant at the 1% level.27 Collectively, these results highlight the relative
roles of TR and analysts in aiding price discovery, and demonstrate how
changes in TR’s street earnings processing introduced by the methodology
change shifted some portion of analysts’ street earnings dissemination role
to TR.

7. Additional Analyses and Sensitivity Tests

7.1 treatment and control assignments
In this section, we describe additional analyses performed to check the

robustness of our main findings to alternative research designs. First, as
we cannot directly observe which announcements report unexpected line

27 The indirect effect of activation delay on intraday MRT (path A × path B) depends on
both path A and path B. As path A became stronger after the methodology change while path
B became weaker, the overall indirect effect does not change significantly between the pre-
and post-periods.
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1730 k. bochkay, s. markov, m. subasi, and e. weisbrod

items, our treatment and control assignments introduce measurement er-
ror. Therefore, in table A1 of the online appendix, we repeat all of our tests
using an alternative text-based classification of our treatment and control
groups based on keywords from the earnings press release related to un-
expected line items.28 We obtain similar results across all of our tests. In
table A2 of the online appendix, we perform placebo tests that randomly
assign observations into treatment and control groups and find no signif-
icant results around the 2009 methodology change. This further validates
that our Treatment variable proxies for the likelihood that an announcement
contains unexpected line items. Collectively, these results provide further
support that our main findings are not driven by a specific choice of the
treatment variable.

7.2 parallel trends assumption

Our research design also relies on the assumption that, if not for the
2009 methodology change, our treatment and control observations would
exhibit parallel trends in our dependent variables over time. We perform
a number of tests to validate the parallel trends assumption. First, figures 3
and 5 plot the estimated marginal effects from our main DiD analyses af-
ter replacing Post × Treatment with interactions between Treatment and
quarterly event-time indicator variables. These figures provide visual evi-
dence that the treatment and control groups follow roughly parallel trends
prior to the 2009 methodology change, and the estimated differences be-
tween treatment and control observations become smaller or insignificant
after the 2009 methodology change.

Second, in table A3 of the online appendix, we perform placebo tests
that randomly shuffle announcements between the pre- and post-period.
We find no significant DiD between the treatment and control groups when
announcement dates are randomized into the pre- and post-periods. Fi-
nally, we acknowledge that the date of the 2009 methodology change oc-
curs shortly after the end of the 2007–2008 financial crisis. Therefore, in
table A4 of the online appendix we repeat all of our analyses after exclud-
ing announcements that occur during the financial crisis period specified
by Loh and Stulz [2018], and find that all inferences remain qualitatively
unchanged.

28 List of keywords related to the discussion of unexpected line items: one-time, onetime, non-
recurring, nonrecurring, one-time charge, one-time gain, special item, special items, nonrecurring item,
nonrecurring items, extraordinary item, extraordinary items, eps effect of, restructuring charge, restructur-
ing charges, restructuring costs, restructuring cost, unusual, asset sale gains, asset sale losses, inventory
adjustments, currency adjustments, realized securities gains, realized securities losses, acquisition expense,
acquisition gain, failed acquisition, impairment of goodwill, goodwill impairment, impairment of in-
vestment, investment impairment, asset impairment, impairment of asset, dilution gain, dilution loss,
litigation settlement, litigation gains, litigation charges, tax settlements, tax adjustments, nonrecurring
income taxes, insurance settlements, insurance settlement, insurance recovery, insurance proceeds, write-
off, write-offs, write-down, write-downs, charge-offs, charge-off, credit to reserves for bad debts, charge to
reserves for bad debts.
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the roles of data providers and analysts 1731

7.3 changes in management disclosures

Although the focus of our study is on how a plausibly exogenous change
in TR’s activities influenced the properties of street earnings and analyst
forecasts, we acknowledge the general possibility that managers’ behavior,
induced by the TR’s methodology change or independent of it, may
influence our inferences. We address this possibility in several ways. First,
we examine whether managers change the complexity (i.e., readability)
of press release sentences discussing one-time items around 2009. We find
no evidence that they do, which alleviates the concern that our findings of
enhanced informational properties of street earnings and analyst forecasts
are due to earnings press releases becoming easier to process. Second, we
examine a subset of earnings announcements with available conference
call timestamps, and find that in the post-methodology change period,
street earnings are almost always activated prior to the conference call.
This makes it unlikely that our results are driven by changes in managers’
conference call discussion. Third, in all of our tests we control for manage-
ment guidance and textual properties of the earnings press release such
as length, non-GAAP disclosure words, and the proportion of informa-
tive numbers. We acknowledge that these tests do not capture all of the
ways in which managers may change their disclosures, and leave a more
comprehensive analysis of management disclosures for future research.

8. Conclusions

In this study, we exploit a plausibly exogenous change in how a promi-
nent FDP, TR, produces and distributes street earnings in order to deepen
our understanding of FDPs’ role in capital markets. In September 2009, TR
discontinued its practice of relying on financial analysts to determine the
treatment of unexpected line items in favor of their immediate exclusion
from street earnings. Using a DiD research design, we document that FDPs
play a broader role in capital markets through their influence on the prop-
erties of street earnings and their effects on other intermediaries. Specifi-
cally, we find that following the 2009 methodology change, street earnings
are more timely and exhibit greater ability to predict future performance.
We also find an increased reliance on TR street earnings by financial ana-
lysts, resulting in more accurate and less dispersed analyst forecasts. Next,
we document that FDPs influence investors’ response to earnings directly—
by promptly disseminating street earnings information, and indirectly—by
influencing the information production of financial analysts. As a conse-
quence of the methodology change, we also find that TR’s (analysts’) rela-
tive role in the pricing of street earnings is stronger (weaker) following the
methodology change.

Collectively, our findings extend a growing literature on the role of FDPs
in the formation, measurement, and dissemination of capital market infor-
mation (e.g., Akbas et al. [2018], Kaplan, Martin, and Xie [2021], Schaub
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1732 k. bochkay, s. markov, m. subasi, and e. weisbrod

[2018]), and highlight that FDPs’ role in capital markets is broader than
the mere aggregation and dissemination of analyst-produced information.
Our results also contribute to the street earnings literature by directly an-
swering the Lambert [2004] call for accounting researchers to delineate the
role of FDPs in the production of street earnings. Finally, our results con-
tribute to prior literature examining institutional features of the I/B/E/S
database. Our examination of the 2009 I/B/E/S methodology change ex-
tends prior work documenting material changes in the I/B/E/S database
over time (e.g., Call et al. [2021]), and helps explain the differences
between I/B/E/S actuals and analyst-inferred actuals documented by
Brown and Larocque [2013]. Accordingly, our findings are relevant to both
market participants and researchers who rely on FDP-produced data. Given
the growing importance of FDP-produced information in capital markets
(e.g., Hand et al. [2021]), and the vast discretion FDPs have in their
methodology choices, our findings should also be relevant to regulators
tasked with capital market oversight.
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appendix

Fig A1.—Analyst report examples. This figure presents two analyst report examples from Mor-
gan Stanley Research citing Thomson Reuters as the source of the consensus EPS actuals and
forecasts. The first column in each figure presents the actual street earnings for the current
fiscal year, while the remaining columns report the estimates for the next three fiscal years.
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Fig A2.—Part A: Example of an earnings press release.
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Fig A2.—Part B: Example of Thomson Reuters’ treatment of unexpected line items. Fig-
ure A2, part A, provides the first page of Fifth-Third Bank’s (FITB) 2016 Q3 earnings an-
nouncement press release. The red box describes $0.22 of line items that TR indicates are an
example of “unexpected line items” in a 2017 white paper (Thomson Reuters [2017]). Part
B illustrates the differences in TR’s treatment of these $0.22 of unexpected line items before
and after the 2009 methodology change.
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T A B L E A 1
Variable Definitions and Data Sources

Variable Definition

Main dependent and independent variables
Ln(Activation Delay) Natural logarithm of the time (in minutes) from the

earnings press release time until TR’s street earnings
activation time (Source: I/B/E/S, WSH, RavenPack).

Post A dummy variable that equals 1 for earnings press releases
announced after September 30, 2009 and 0 otherwise.

Treatment A dummy variable that equals 1 if a company reports any of
the following eight unexpected charges/gains in a
quarter: a large restructuring charge, a large acquisition
expense or gain, net credit or charge to reserves for bad
debts from loan recoveries or charge-offs, nonrecurring
income taxes, settlement of litigation or insurance, asset
write-down, goodwill impairment, and large special items.
An item is classified as large if it is in the top decile of the
sample distribution of its absolute value (Source:
Compustat).

Future Street Earnings The sum of I/B/E/S actual EPS for quarters t+1 to t+4,
scaled by total assets per share. (Source: I/B/E/S,
Compustat).

Future Cash Flows The sum of cash flows from operations for quarters t+1 to
t+4, scaled by total assets. (Source: Compustat).

Street Earnings I/B/E/S actual EPS for quarter t, scaled by total assets per
share. (Source: I/B/E/S, Compustat).

DIFF A dummy variable that equals 1 if at least one analyst who
issues an earnings per share forecast over the five days
after the first fiscal quarter’s earnings announcement
differs by at least one penny with respect to her first fiscal
quarter inferred earnings per share actual from the
I/B/E/S reported actual earnings per share for the same
quarter (Brown and Larocque [2013]). (Source:
I/B/E/S)

Ln(Forecasting Delay) Natural logarithm of the time (in trading minutes) from the
earnings press release time to the announcement time of
the first analyst forecast following the earnings press
release. (Source: I/B/E/S, WSH, RavenPack).

MAFE The mean absolute forecast error across all forecasts of next
quarter earnings issued within five days after the earnings
announcement scaled by the absolute value of actual EPS.
Each analyst’s absolute forecast error is calculated as the
absolute value of their earnings per share forecast minus
next quarter’s actual earnings per share. Following Loh
and Stulz [2018], denominator values smaller than $0.25
are set to $0.25 to limit the impact of small denominators.
(Source: I/B/E/S, Compustat)

Dispersion The standard deviation of analyst next quarter earnings
forecasts issued in the five days following an earnings
announcement divided by the absolute value of actual
EPS. Following Loh and Stulz [2018], denominator values
smaller than $0.25 are set to $0.25 to limit the impact of
small denominators. (Source: I/B/E/S, Compustat).

(Continued)
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T A B L E A 1—Continued

Variable Definition

MRT[0,16] Intraday market reaction timeliness measure, calculated as
RE T[0,4hr]
RE T[0,16hr]

+ RE T[0,8hr]
RE T[0,16hr]

+ RE T[0,12hr]
RE T[0,16hr]

+ 0.5, where RE T[0,t] is the
buy-and-hold return up to hour t following the earnings
press release . Following Li et al. [2015] and Akbas et al.
[2018], we use TAQ data to examine trading during both
regular and extended trading hours, such that a full
trading day covers 16 trading hours (960 trading minutes,
from 4:00 a.m. to 8:00 p.m.), and winsorize each intraday
return ratio at −1 and 1 to mitigate the effect of extreme
outliers. For trading occurring during regular trading
hours, we keep only trades that meet all of the following
criteria: (1) trades occurring on the NYSE, Amex, or
NASDAQ; (2) trades made under regular market
conditions (i.e., COND codes ‘
’,‘*’,‘@’,‘E’,‘F’,‘@F’,‘6’,‘@6‘,‘M’,‘O’); (3) trades without
subsequent cancelations; and (4) trades where the
transaction price and the number of shares traded were
both positive. For trades during extended trading hours,
we include trades with COND codes ‘T’,‘F’,‘@’, and ‘@F’,
which represent the bulk of all extended-hour trades. In
terms of EX codes, we exclude “extended-hour trades” in
NYSE and Amex as they are likely to represent regular
session closing transactions that are reported after 4
p.m.(Source: TAQ)

Control variables
Abs(GAAP-Street) The absolute value of the difference between Compustat

earnings per share and I/B/E/S earnings per share,
scaled by the absolute value of I/B/E/S earnings per
share (Source: I/B/E/S, Compustat)

Abs(Surprise) The absolute value of Surprise, where Surprise is defined as
actual earnings per share minus the median analyst
earnings per share forecast over the last 90 days scaled by
the absolute value of the median forecast (Source:
I/B/E/S).

Bad News A dummy variable that equals 1 if Surprise is negative and 0
otherwise (Source: I/B/E/S, CRSP).

EPS Guidance A dummy variable that equals 1 if the firm has issued
earnings guidance for quarter t and 0 otherwise (Source:
I/B/E/S).

QTR4 A dummy variable that equals 1 if the firm is announcing its
fourth fiscal quarter earnings and 0 otherwise (Source:
Compustat).

Reporting Lag Natural logarithm of the number of days between the fiscal
period end and the earnings announcement day (Source:
I/B/E/S, Compustat, RavenPack, WSH).

Size Natural logarithm of the average market value of the firm
from days [−25,−20] relative to the earnings press release
date (Source: CRSP).

Firm Age Natural logarithm of the number of years since the firm’s
initial public offering date (Source: CRSP, Compustat).

(Continued)
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T A B L E A 1—Continued

Variable Definition

Institutional Ownership The percentage of shares held by 13F institutions as of the
end of the most recent calendar quarter before the
earnings announcement (Source: Thomson Reuters
CDA/Spectrum Institutional Holdings s34).

Analyst Following Natural logarithm of number of analysts covering the firm
over the one-year period ending on the most recent
month prior to an earnings announcement (Source:
I/B/E/S).

S&P 500 A dummy variable that equals 1 if the firm is in the S&P 500
index on the day of the earnings announcement and 0
otherwise (Source: Compustat).

Advertising Natural logarithm of one plus the total advertising expense
as of the most recent fiscal year end before the earnings
announcement day (Source: Compustat).

Unactivated Actuals Natural logarithm of the number of all unactivated (as of
the earnings announcement minute) earnings
announcements by other firms over the [−5, 0] calendar
day window, where day 0 is the earnings announcement
day (Source: I/B/E/S).

Friday A dummy variable that equals 1 if the announcement day is
Friday and 0 otherwise (Source: I/B/E/S).

Press Release Words Natural logarithm of the total number of words in the
earnings press release filed with the SEC (Source: SEC
EDGAR).

HardInfoMix The number of informative numbers (e.g., numbers that are
not associated with dates or section headings) in the press
release scaled by the total number of words and
multiplied by 100 (Source: SEC EDGAR).

Non-GAAP Words Number of non-GAAP trigger words or phrases contained in
the earnings press release as in Bentley et al. [2018] (e.g.,
any variation of words such as “adjust,” “exclude,”
“proforma,” “non-GAAP,” “remove,” “without,” “except
for,” etc.) scaled by the total number of words in the press
release and multiplied by 100 (Source: SEC EDGAR).

Media Coverage Natural logarithm of the number of news stories published
about the firm over the one month prior to the earnings
announcement (Source: RavenPack).

Analyst-firm-quarter variables
Timely Analyst An indicator equal to 1 if analyst i announces their quarter

t+1 forecast for firm j after firm j’s quarter t earnings are
announced but before TR activates firm j’s quarter t street
earnings, and 0 otherwise. (Source: I/B/E/S)

General Experience The number of years for which analyst i issued at least one
forecast for any firm as of the date of firm j’s quarter t
announcement (Source: I/B/E/S).

Firm Experience The number of years for which analyst i issued at least one
forecast for firm j as of the date of firm j’s quarter t
announcement (Source: I/B/E/S).

Allstar An indicator equal to 1 if analyst i was classified as an
All-Star analyst in the year they issued their forecast, and 0
otherwise. (Source: Institutional Investor Magazine).

(Continued)
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T A B L E A 1—Continued

Variable Definition

Accuracy The mean absolute forecast error (scaled by actual earnings
per share) across all of analyst i’s one-quarter-ahead
earnings forecasts issued over the one-year period leading
up to analyst i’s forecast, multiplied by minus one
(Source: I/B/E/S).

Employer Size The number of analysts employed by analyst i’s broker over
the one-year period leading up to analyst i’s forecast
(Source: I/B/E/S).

Concurrent EAs The number of firms covered by analyst i that announce
earnings within five days of analyst i’s forecast (Source:
I/B/E/S).

DI F F i, j,t An indicator that equals 1 if analyst i’s inferred EPS actual
for firm j for quarter t differs from the I/B/E/S reported
actual for the same firm-quarter by at least one penny
(Brown and Larocque [2013]).

AF E i, j,t The absolute forecast error for analyst i’s quarter t+1
forecast for firm j scaled by the absolute value of firm j’s
actual EPS for quarter t+1.
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