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ABSTRACT

This paper extends the signaling hypothesis by investigating the signal strength adjustment behavior with
respect to the announcement of an open market repurchase (OMR). Given that an OMR is a non-binding
commitment for the repurchasing firm, the stock market would likely scrutinize the credibility of the
undervaluation signal from the OMR announcement of the firm. This may compel the manager to engage
in various mechanisms in order to strengthen the undervaluation signal of the OMR announcement. This
paper investigates whether managers of repurchasing firms would modify the terms of the OMR program
when the simultaneous announcements of bad news threaten the credibility of the signal from the OMR
announcements. Consistent with our signal strength adjustment hypothesis, we find that managers of
repurchasing firms increase (shorten) the repurchase plan size (period) with the magnitude of bad news
in the simultaneous announcements. Our results also show that the stock market reacts positively to the
signal strength adjustments, indicating that they are informative to the market. These results hold after
using various techniques to control for sample selection bias.
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1. Introduction

Extant research has developed various hypotheses underpin-
ning why share repurchases are conducted. Among these hypothe-
ses, the signaling theory resonates as being the most widely ac-
cepted hypothesis for why firms choose to repurchase shares.
Specifically, the signaling hypothesis argues that firms repurchase
shares as a means of conveying the managers’ belief of under-
valuation in the firms’ shares to the market (Vermaelen, 1981;
Comment and Jarrell, 1991; Ikenberry et al., 1995; Louis and
White, 2007; Bhattacharya and Jacobsen, 2016). While the signal-
ing hypothesis is based upon standalone repurchase announce-
ments, a share repurchase program is often announced simulta-
neously with repurchase-unrelated news.! For example, Apple Inc.
announced a $100 billion share repurchase program when it an-
nounced earnings for the second quarter of 2018. Toyota Motor
Corp. reported strong second quarter results and maintained earn-
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T Bonaimé (2012) reports that of the 3,693 OMRs identified between 1988 and
2007, 1,480 of them (40.1%) are released simultaneously with earnings or dividend
announcements. Babenko et al. (2012), on the other hand, find 27.5% of their share
repurchase sample is announced concurrently with other news, such as earnings
results and future guidance.

https://doi.org/10.1016/j.jbankfin.2022.106545

ings guidance for 2019, while simultaneously announcing a $1.8
billion share repurchase program. These examples suggest that
the signal from the simultaneous announcement of repurchase-
unrelated news could potentially have an influence over the credi-
bility of the undervaluation signal of a repurchase announcement.

Share repurchases are generally conducted through a public
tender offer or on an open market.? Under a public tender offer
arrangement, the repurchasing firm is bound by the terms of the
offer, which is held open for at least 20 business days before the
firm acquires the number of shares it has committed to repurchase
(Fried, 2000). Unlike public tender offers, firms conducting OMRs
are not committed to the repurchase plan. Stephens and Weis-
bach (1998), for instance, document that while firms on average re-
purchase between 74% and 82% of the targeted shares within three
years of the announcement, 10% of the firms repurchase less than
5% of the number of shares announced and a substantial number
of firms repurchase no shares at all.> The lack of commitment of

2 Privately negotiated repurchases (also known as targeted repurchases) are
another way through which shares can be repurchased. Peyer and Vermae-
len (2005) argue that the signaling hypothesis is not applicable to privately ne-
gotiated repurchases because they are essentially a two-party contract between the
repurchasing firm and the informed seller. Therefore, we do not consider this re-
purchase method in our study.

3 Prior studies report the mean repurchase completion rates in the US to be
in the range of 70-80% (Stephens and Weisbach, 1998; Jagannathan et al., 2000;
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the firms in following through on the repurchase plan could un-
dermine the credibility of the undervaluation signal of OMR an-
nouncements. This threat to credibility may lead the stock market
to scrutinize the signal at the time the OMR is announced. Con-
sequently, the managers may be compelled to allay this market
scrutiny by engaging in various mechanisms to strengthen the un-
dervaluation signal of the OMR announcement.

This paper asks two unique questions related to the signal-
ing hypothesis for OMRs. First, does the simultaneous signal of
repurchase-unrelated bad news announcements motivate man-
agers to engage in the signal strength adjustment behavior with
respect to OMRs? Second, with respect to the signal strength ad-
justment behavior, do the managers modify the terms of the re-
purchase program in order to strengthen the undervaluation signal
of OMRs?

We seek to answer the above research questions using the
Japanese setting because of the following reasons. First, managers
of Japanese firms are required to provide full-year forecasts of
earnings for the following year at each annual earnings announce-
ment and update these forecasts at quarterly earnings announce-
ments throughout the fiscal year. This abundance of management
earnings forecasts coupled with the fact that nearly one half of
the OMR announcements in our sample occurred at earnings an-
nouncement render Japan an ideal setting for measuring the signal
of the simultaneous announcements of repurchase-unrelated news.
We measure this signal by comparing management earnings fore-
casts with analysts’ consensus earnings forecasts. Second, unlike
the US, Japanese firms are required to disclose the repurchase plan
period not exceeding one year. This enables us to use two items in
the repurchase program (namely, repurchase plan size and period)
to test our second research question.

Prior studies suggest that increasing the repurchase plan size
enables managers of repurchasing firms to strengthen the under-
valuation signal of OMRs. For example, Bonaimé (2012) argues
that OMR announcements signal positive information, and that the
magnitude of this signal tends to increase in the expected size of
the repurchase, even though these announcements are not bind-
ing commitments to repurchase shares. Using a signaling model
for OMRs, McNally (1999) provides consistent evidence in support
of the positive effect of a larger repurchase plan size on the valua-
tion of firms. Specifically, McNally (1999) shows that the valuation
of firms tends to increase when the firm announces a larger re-
purchase plan size, suggesting a larger plan size creates a stronger
signal. In line with McNally (1999), numerous empirical studies
document a positive correlation between repurchase plan size and
market returns of OMR announcements, and find that the corre-
lation remains highly significant even after controlling for signal
credibility in the market response models, such as prior comple-
tion rates and insider purchases of shares (Babenko et al. 2012;
Bonaimé, 2012). These findings lead to our hypothesis that the re-
purchase plan size enhances the strength of the OMR signal after
controlling for the level of credibility.

Gould (2019) and Ota et al. (2019) use the Australian and the
Japanese settings, respectively, where the disclosure of the in-
tended duration of repurchase program is required, and find that
the shorter the program length specified in an OMR announce-

Bonaimé, 2012; Bonaimé, 2015). However, Banyi et al. (2008) report a significantly
large estimation error in the repurchase completion rates in the US prior to the re-
vision of the Rule 10b-18 of the Securities Exchange Act of 1934 in December 2003.
Ikenberry et al. (2000), Andriosopoulos et al. (2013), and Ota et al. (2019) over-
come the estimation error of repurchase completion rates in the US by using
more accurate share repurchase data from Canada, the UK, and Japan, respectively.
Ikenberry et al. (2000) and Andriosopoulos et al. (2013) report the mean comple-
tion rates of 28.6% and 31.4%, respectively, which are significantly lower than the
US, while Ota et al. (2019) report the mean completion rate of 77.4%, which is com-
parable to the US.

Journal of Banking and Finance 143 (2022) 106545

ment the more likely the repurchasing firm is to follow through
with its repurchase target. Both studies also find that the intended
program length is negatively associated with announcement re-
turns, suggesting the repurchase plan period has information con-
tent in explaining the market reaction to the OMR announcement.
Based on these results, we also hypothesize that managers could
strengthen the signal of OMRs by shortening the repurchase plan
period. While the repurchase plan size and period are jointly dis-
closed in the repurchase notice, we assume that managers decide
on how many shares to repurchase first before they determine the
period over which the shares are to be repurchased. Consequently,
we argue that given the same level of the repurchase plan size,
having a shorter repurchase plan period would strengthen the sig-
nal of OMRs as it may indicate that the firm is more committed to
the repurchase plan by showing the sense of urgency to repurchase
the shares (Gould, 2019; Ota et al., 2019).

We develop a model based on Bonaimé (2012; 2015) to exam-
ine the signal strength adjustment behavior with respect to OMRs.
We show that ceteris paribus, the repurchase plan size is negatively
associated with the simultaneous announcement of earnings guid-
ance surprise (as measured by the difference between manage-
ment earnings forecasts and analysts’ consensus earnings forecasts)
in all our model specifications. Specifically, a 1-standard-deviation
decrease in earnings guidance surprises is associated with an in-
crease in the repurchase plan size of approximately 0.32 percent-
age points. This increase represents 15% of the mean repurchase
plan size, an economically important amount. Moreover, we find
that after controlling for the repurchase plan size, the repurchase
plan period is positively associated with earnings guidance sur-
prises. That is, a 1-standard-deviation decrease in earnings guid-
ance surprises is associated with a decrease in the repurchase
plan period of 2.66 days. Further analysis reveals that the repur-
chase plan period is uncorrelated with earnings guidance surprises
when the repurchase plan size is small. However, when the re-
purchase plan size is large, the repurchase plan period is signifi-
cantly positively correlated with earnings guidance surprises. Over-
all, our main results suggest that managers of repurchasing firms
are likely to adjust the undervaluation signal of OMR announce-
ments by specifying a larger plan size and a shorter period in the
repurchase program, when the simultaneously disclosed earnings
guidance falls short of meeting the analysts’ consensus earnings
forecast (i.e., when the simultaneous announcement of repurchase-
unrelated news undermines the credibility of the undervaluation
signal of the OMRs).

We also investigate the effect of earnings guidance surprises
on three OMR related aspects: (1) the repurchase completion rate
(measured by the ratio of actual to announced repurchases), (2)
the actual repurchase size (measured as a percentage of shares
outstanding), and (3) the market reaction to the repurchase an-
nouncement. Accordingly, we find no effect of earnings guidance
surprises on the repurchase completion rates, suggesting that the
firm with a negative earnings guidance surprise does not announce
a larger repurchase size merely to minimize its negative effect on
the share price. Actual repurchases increase in the magnitude of
negative earnings guidance surprises. This result is consistent with
our expectation given that a larger repurchase plan size is associ-
ated with a negative earnings guidance surprise, and that the com-
pletion rates are constant irrespective of earnings guidance sur-
prises. The result of the market reaction to OMR announcements
shows that an increase (decrease) in the repurchase plan size (pe-
riod) is associated with a positive market reaction after control-
ling for the effect of earnings guidance surprises, suggesting that
managers can successfully strengthen the signal of OMR announce-
ments by modifying specific items in the repurchase program.

Our regression models in the main analysis use the repurchase-
related variables, such as repurchase plan size and plan period,
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as response variables. However, these variables could only be ob-
served for firms that announce share repurchases, which raises
concerns regarding sample selection bias in the estimation results
(Lennox et al,, 2012). In order to control for the bias, we employ
the two-stage Heckman procedure in our main analysis, whereby
we estimate the participation equation (i.e., the decision to an-
nounce a repurchase) followed by the outcome equation (i.e., the
effect of simultaneously announced earnings guidance surprises on
the repurchase-related variables). Further, we use two alternative
approaches to the Heckman procedure to minimize the effect of
sample selection bias on the estimation results in our additional
analysis. While both approaches estimate the abnormal portions of
the repurchase-related variables by subtracting the expected val-
ues of the repurchase-related variables from the actual values, they
differ in the way in which the expected values are estimated.

Under the first approach, we use the method adopted by
Fama and French (2001) and Bonaimé (2015). We first model the
repurchase-related measures using the data from the previously
discarded portion of the sample (i.e., standalone OMR announce-
ments). Next, we use the coefficients from this out-of-sample
model to predict the expected values for the OMRs with simul-
taneous announcements. Under the second approach, we use the
propensity score matching method in which an OMR with a si-
multaneous announcement is matched with a counterfactual de-
rived from the standalone OMR announcements with close propen-
sity scores. We then use the values obtained from the counter-
factuals as the expected values for the OMRs with simultaneous
announcements. Using the abnormal portions of the repurchase-
related variables from the two alternative approaches, we find that
the abnormal portion of the repurchase plan size (period) is nega-
tively (positively) correlated with simultaneously announced earn-
ings guidance surprises, consistent with our main results that man-
agers modify the terms of the repurchase program to strengthen
the signal of OMR announcements.

For our final analysis, we test whether our main results are ro-
bust to changes of the model, such as including a current earn-
ings surprise at the earnings announcement, an indicator variable
for economic downturns, and industry fixed effects. The robustness
tests present evidence that is generally consistent with our main
findings. That is, managers of repurchasing firms increase the re-
purchase plan size and shorten the repurchase duration with the
magnitude of bad news in the simultaneous announcements.

Our study contributes to the literature on the signaling hypoth-
esis related to share repurchases in two important ways. First, the
signaling hypothesis has been the accepted norm for explaining
why firms choose to repurchase shares. However, this norm ig-
nores the signal from the simultaneous announcements of other
repurchase-unrelated news, which may undermine the credibility
of the undervaluation signal in the repurchase announcement and
motivate the managers to adjust the signal strength of the an-
nouncement. Several prior studies demonstrate how past corpo-
rate events (such as prior repurchase completion rates and past
insider acquisitions of the firm’s shares) influence the credibility
of current OMR announcements (Babenko et al., 2012; Bonaimé,
2012). However, these past events create a time delay because they
typically take place several months (sometimes years) before the
OMR announcements are made. Consequently, the time delay could
weaken the link between the underlying corporate events and the
credibility of current OMR announcements. Our study reinforces
the link by using the earnings guidance that is announced simulta-
neously with an OMR, which would provide more direct evidence
of managerial motivation to engage in the signal strength adjust-
ment behavior. Second, to the best of our knowledge, our study
is the first to demonstrate how managers strategically modify the
terms of the OMR program when the credibility of the OMR an-
nouncements made by their firms is being scrutinized by the mar-
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ket. Specifically, we find that managers could increase (shorten)
the repurchase plan size (period) according to the magnitude of
bad news in the simultaneous announcements.

The structure of this paper is organized as follows. The next
section provides a discussion of the institutional background, and
Section 3 describes the sample selection procedure and presents
the descriptive statistics. Section 4 specifies the research design for
the study and provides the main analysis. The results of alternative
approaches and robustness tests are provided in Sections 5 and
6, respectively. Finally, we offer a summary and conclusion in
Section 7.

2. Institutional background
2.1. Share repurchases

The Company Act (the Act) governs share repurchase practices
of Japanese public firms. The Act outlines four platforms for share
repurchases:

(1) On-market trading (Article 165, Para. 1 of the Act);

(2) Off-market self-tender offer (Article 165, Para. 1 of the Act);

(3) An offer to transfer to all shareholders (Article 158, Para. 1 of
the Act); and

(4) Negotiated transactions with selected shareholders (Articles
160-164 of the Act).

Listed firms in Japan generally choose platforms (1) and (2)
to repurchase shares. This paper focuses on share repurchases
through on-market trading (i.e., platform (1)). On-market trading
can be conducted either during auction or off-auction hours. On-
market trading during auction hours (more commonly known as
OMR) occurs in the morning session (9:00-11:30 a.m.) and the af-
ternoon session (12:30-3:00 p.m.). On the other hand, on-market
trading during off-auction hours occurs on the Tokyo Stock Ex-
change Trading Network (ToSTNeT) before the morning session
starts (8:20-8:45 a.m.).*

Like the rest of the world, OMRs are the most common form
of share repurchases in Japan (Vermaelen, 2005; Manconi et al.,
2018). Ota et al. (2019) document that more than 60% of share
repurchases in Japan are conducted through OMRs for the period
2008-2017. An OMR program stipulates items including the moti-
vation, the intended size of the repurchase plan (as a dollar value
and the number of shares to be repurchased), and the length of re-
purchase period not exceeding one year. After the OMR announce-
ment, the repurchasing firm spends around three months to make
the actual repurchases before announcing the outcome of the re-
purchase program (including the number of shares repurchased
and the amount of money spent).’

2.2. Management earnings forecasts

The Tokyo Stock Exchange (TSE) enforces the Timely Disclosure
Rules (the Rules) to govern management forecasting practices in
Japan. Under the Rules, listed firms are required to provide sum-
marized financial statements (Kessan-Tanshin) upon the approval
by the board of directors. These summarized financial statements
contain financial results for the current period as well as earnings
forecasts for the next period. This information is released at the

4 ToSTNeT is a unique form of repurchase in Japan and is a kind of privately ne-
gotiated share repurchase between the repurchasing firm and the individual share-
holder (Ota and Lau, 2021).

5 In the US, the actual repurchase generally occurs over several years after the
announcement of the repurchase program. Therefore, the timeframe between the
announcement and the completion of the repurchase program is shorter in Japan
than the US.



K. Ota, D. Lau and H. Kawase

annual earnings announcement, which usually takes place 25 to
40 trading days after the fiscal year-end (Ota, 2010). Publicly listed
firms are expected to provide initial forecasts of earnings for the
next fiscal year at the annual earnings announcement date. In ad-
dition, these firms are also expected to revise the forecasts at each
quarterly earnings announcement date.

Managers provide forecasts of sales, earnings before extraordi-
nary items and taxes (EBET), net income (NI), earnings per share
(EPS), and dividends per share (DPS). Except for forecasts of DPS,
which could be in the form of a range, forecasts are provided in
point form. Nearly all firms provide initial management forecasts
in Japan, even though there are no legal or regulatory requirements
to provide the forecasts (i.e., the provision of management earnings
forecasts is still considered to be voluntary). Hence, prior studies
refer to the provision of these forecasts as being ‘effectively man-
dated’ (Kato et al., 2009).

In addition to the regular disclosures of management forecasts
at earnings announcements, the Ministry of Finance prescribes
the “Significance Rule” that requires firms to make an announce-
ment of revised forecasts immediately in the event of a signifi-
cant change in previously published forecasts. A significant change
is defined as being changes in sales estimates of + 10% and/or
changes in EBET and NI estimates of + 30%. In regard to DPS, the
changes in the estimates are + 20%. Therefore, forecast revisions
can be announced at any time other than at the quarterly earnings
announcement dates.

3. Sample selection and descriptive statistics
3.1. Sampling and sample characteristics

We source the fiscal, forecast, and share price data from Nikkei
Financial QUEST and IFIS Consensus Data. Share repurchase data
are obtained from Financial Data Solutions (FDS) based on the fol-
lowing sample selection criteria: (1) the resolution on share re-
purchase matters made between 1 January 2004 and 31 December
2017, and (2) the repurchasing firms listed on the first, second, or
Mothers (market for high-growth and emerging shares) sections of
the TSE.® We then exclude other kinds of share repurchases from
the sample: (1) share repurchases for special reasons (Article 155,
Para. 1, 2 and 4-13 of the Act), such as odd-lot buyback and re-
purchasing shares from subsidiaries, (2) repurchases from specific
shareholders (Articles 160-164 of the Act), (3) repurchases of un-
listed preferred shares, (4) repurchases through off-market tender
offers, (5) repurchases through resolutions approved at the meet-
ings by both general shareholders and board of directors (Article
156, Para. 1 of the Act), and (6) repurchases that are executed dur-
ing off-market hours via ToSTNeT. These criteria yield a sample of
5,112 OMRs conducted on the TSE for the period 2004-2017.

Table 1 describes the sample of 5,112 OMR announcements
according to fiscal year, market type, frequency of share repur-
chases by the same firm, and simultaneous event. Panel A shows
that the highest number of OMR announcements occur in 2008
(N = 934). Given that the share price increases following a repur-
chase announcement, the largest occurrences of OMR announce-
ment in 2008 could be explained by the firms using repurchases
to buck the trend of declining share prices during the global fi-
nancial crisis (Liu and Swanson, 2016). Panel B shows that 79.6%
of all OMR announcements are made by firms with large market

6 The coverage of the FDS share repurchase database begins in September 2003 at
which time the Commercial Law was amended to allow firms to repurchase shares
solely upon the approval of the board of directors. Prior to September 2003, share
repurchases were required to be first approved at the general shareholders meeting
and later at the board of directors meeting in which the specific terms of share
repurchases were determined.
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value of equity (i.e., shares listed on the first section of the TSE).
Panel C reports that 1,427 firms conducted OMRs for 5,112 times
over the period 2004-2017 (i.e., each firm announces a share re-
purchase for an average of 3.58 times over the 14-year period).
Moreover, two thirds of the firms in the sample have announced
share repurchases multiple times during the 14-year period. Panel
D shows that standalone OMR announcements make up 50.6%
of the sample, while simultaneous announcements of repurchase-
unrelated news (mostly first to fourth quarter earnings announce-
ments) make up 49.4% of the sample. Approximately 15% of all
OMRs are made at each of the second and the fourth quarter earn-
ings announcements, about 8% of all OMRs are made at each of the
first and the third quarter earnings announcements, and 3.1% of all
OMRs are disclosed simultaneously with the irregular announce-
ments of revised forecasts.”

Fig. 1 presents the frequency distribution of OMR announce-
ments by trading days relative to the most recent earnings an-
nouncement date. The figure shows that nearly one half of the
OMR announcements are made on the earnings announcement
date and then the distribution plateaus for 40 trading days af-
ter the earnings announcement date. The distribution of the an-
nouncements declines with trading days thereafter. This could be
because the firms are refraining from any forms of communication
with the public as the next earnings announcement is imminent
(i.e., quiet period).

3.2. Variable definitions and summary statistics

Table 2 presents the descriptive statistics and detailed defini-
tions of variables used in our models. We classify all variables
into three groups: (1) repurchase-related variables, (2) motiva-
tion dummy variables, and (3) other variables. With respect to
repurchase-related variables, the planned number of shares to be
repurchased (PlanSize) is on average 2.09% of the number of shares
outstanding. The mean value of 4.0230 for LnPlanDays indicates
that firms plan to spend around three months on average to com-
plete the share repurchase program (e%0230 — 559 trading days).
The completion rate (CompRate) of an OMR program (the ratio of
actual to announced repurchases) is on average 73.28% of the an-
nounced repurchase plan size. Actual repurchases in an OMR pro-
gram expressed as a percentage of share outstanding (ActualRep)
are on average 1.45%. The two-day cumulative abnormal returns
(CAR) to the announcement of OMRs over the event window t = 0
to 1 are 2.80% on average.®

With respect to the repurchase motivation variables, we cre-
ate dummy variables that equal to 1 if share repurchases are con-
ducted for the following eight reasons: (1) Flexible capital policy,
(2) Capital efficiency, (3) Shareholder value, (4) Stock option, (5) Re-
turn to shareholders, (6) Share exchange, (7) Capital restructure, and
(8) Others.? Table 2 shows that 85.6% of the firms in the sample

7 Irregular revisions of management earnings forecasts occur when there are ma-
terial changes in the most recently announced management earnings forecasts.

8 The event day of the share repurchases whose announcements are made after
the close of the market at 3:00 pm is defined as the next day of the announcement
date. Therefore, we do not include the abnormal returns before the event day in
the calculation of CAR. The results are qualitatively similar when the CAR over the
event window t = 0 to 2, CAR(»), are used. To calculate abnormal returns, we
estimate the standard market model over a 200-day period, -230 < t < -31, with
t = 0 being defined as the repurchase announcement event day. We use different
market indexes for the different sections of the TSE on which firms are listed: the
TOPIX for the first section of the TSE, the TSE Second Section Stock Price Index for
the second section of the TSE, and the TSE Mothers Index for the Mothers section
of the TSE.

9 To the best of our knowledge, there are only five studies that investigate the
stated motivations of share repurchases - two in the US (Peyers and Vermae-
len, 2009; Bonaimé, 2012), two in Australia (Akyol and Foo, 2013; Gould, 2019), and
one in Japan (Ota et al.,, 2019). These studies demonstrate that the stated motiva-
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Table 1

Characteristics of open market share repurchases.
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Panel A: Fiscal year

N % N %
2004 216 42 2011 277 5.4
2005 398 7.8 2012 255 5.0
2006 437 8.5 2013 179 3.5
2007 567 111 2014 240 4.7
2008 934 18.3 2015 320 6.3
2009 295 5.8 2016 417 8.2
2010 279 5.5 2017 298 5.8
Total 5112 100.0
Panel B: Market type
N %
TSE 1st section 4,070 79.6
TSE 2nd section 760 14.9
Mothers section 282 5.5
Total 5112 100.0
Panel C: Share repurchase frequency by the same firm
No. of firms %
1 472 33.1
2 288 20.2
3 206 14.4
4 135 9.5
5 83 5.8
6-7 88 6.2
8-10 83 5.8
11-14 39 2.7
Over 15 33 23
Total 1,427 100.0
Panel D: Simultaneous event occurring with the OMR announcement
N %
1st Quarter earnings announcement 408 8.0
2nd Quarter earnings announcement 761 14.9
3rd Quarter earnings announcement 444 8.7
4th Quarter (Annual) earnings announcement 756 14.8
Irregular management forecast revisions 158 3.1
No simultaneous announcement 2,585 50.6
Total 5112 100.0

This table describes the 5,112 OMR announcements that are made in the period 2004-2017. We present the 5,112 OMR
cases according to the following categories: Fiscal year (Panel A), Market type (Panel B), Share repurchase frequency by
the same firm (Panel C), and Simultaneous event occurring with the OMR announcement (Panel D).
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Fig. 1. The distribution of OMR announcements relative to earnings announcement date. This figure presents the frequency distribution of OMR announcements by trading
days relative to the most recent earnings announcement date. The sample consists of 5,112 OMR cases identified in Table 1.
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Table 2
Variable definitions and summary statistics.
Percentiles

N Mean S.D. 25th 50th 75th
Repurchase-related variables
PlanSize 5,078 0.0209 0.0173 0.0090 0.0158 0.0273
LnPlanDays 5112 4.0230 0.7963 3.4340 4.0604 4.5747
CompRate 5,078 0.7328 0.3249 0.5462 0.8777 1.0000
ActualRep 5,078 0.0145 0.0136 0.0047 0.0107 0.0200
CAR 5,058 0.0280 0.0486 -0.0004 0.0193 0.0510
Motivation dummies
Flexible capital policy 5112 0.8560 0.3511 1.0000 1.0000 1.0000
Capital efficiency 5112 0.2766 0.4474 0.0000 0.0000 1.0000
Shareholder value 5112 0.0782 0.2686 0.0000 0.0000 0.0000
Stock option 5112 0.0198 0.1392 0.0000 0.0000 0.0000
Return to shareholders 5112 0.2482 0.4320 0.0000 0.0000 0.0000
Share exchange 5112 0.0084 0.0913 0.0000 0.0000 0.0000
Capital restructure 5112 0.0014 0.0370 0.0000 0.0000 0.0000
Others 5112 0.0149 0.1210 0.0000 0.0000 0.0000
Other variables
SRDum 65,120 0.0228 0.1493 0.0000 0.0000 0.0000
MFESurp 65,120 -0.0058 0.0216 -0.0076 -0.0019 0.0011
BMR 65,120 0.8927 0.5229 0.5111 0.8086 1.1709
LnMVE 65,120 11.3499 1.5349 10.2468 11.2499 12.3795
LagReturn 65,120 0.0296 0.1906 -0.0830 0.0200 0.1277
Cash 65,120 0.3002 0.2887 0.1210 0.2188 0.3743
CF 65,120 0.1210 0.1477 0.0526 0.0997 0.1671
Leverage 65,120 0.4816 0.2114 0.3162 0.4768 0.6399
SDReturn 65,120 0.0242 0.0099 0.0175 0.0221 0.0284
SDCF 65,120 0.0634 0.0897 0.0174 0.0345 0.0692
EmergeMkt 65,120 0.0590 0.2356 0.0000 0.0000 0.0000
BlockOwn 65,120 0.4914 0.1641 0.3750 0.4750 0.6130
OfficerOwn 65,120 0.0717 0.1302 0.0011 0.0068 0.0760
ForeignOwn 65,120 0.1710 0.1222 0.0746 0.1495 0.2441
Mimic 65,120 0.0219 0.0273 0.0000 0.0156 0.0328

This table presents the definitions and summary statistics of variables categorized into three groups - repurchase-related variables, motivation
dummy variables, and other variables. All continuous variables are winsorized at the 1st and 99th percentiles.

Variable Definitions:

Repurchase-related variables

PlanSize = the number of shares to be repurchased divided by the total number of shares outstanding;

LnPlanDays = the natural logarithm of PlanDays, which is the repurchase plan period expressed in trading days;

CompRate = the actual number of shares repurchased divided by the number of shares to be repurchased;

ActualRep = the actual number of shares repurchased divided by the total number of shares outstanding; and

CAR = the 2-day market-model adjusted abnormal returns over the event window t = 0 to 1.

Motivation dummies

Motivation Dummies = dummy variables that equal to 1 for eight reasons of share repurchases: (1) Flexible capital policy, (2) Capital efficiency,
(3) Shareholder value, (4) Stock option, (5) Return to shareholders, (6) Share exchange, (7) Capital restructure, and (8) Others.

Other variables

SRDum = a dummy variable that equals to 1 if an OMR is announced simultaneously with a management earnings forecast;

MFESurp = a management forecast of net income minus analysts’ consensus forecast of net income scaled by the market capitalization at the
end of the month prior to the announcement of a management earnings forecast;

BMR = the book-to-market ratio at the end of the most recent quarter prior to the announcement of a management earnings forecast;

LnMVE = the natural logarithm of the firm’s market value of equity at the end of the month prior to the announcement of a management
earnings forecast;

LagReturn = the market-index adjusted cumulative abnormal returns from 90 days to 1 day before the announcement of a management earn-
ings forecast;

Cash = cash and short-term investments divided by the market capitalization at the end of the most recent quarter prior to the announcement
of a management earnings forecast;

CF = trailing 12 months operating cash flows of the most recent second or fourth quarter divided by the market capitalization prior to the
announcement of a management earnings forecast;

Leverage = total liabilities divided by total assets at the end of the most recent quarter prior to the announcement of a management earnings
forecast;

SDReturn = the standard deviation of stock returns for the 200-day period from 210 days to 11 days before the announcement of a management
earnings forecast;

SDCF = the standard deviation of semi-annual operating cash flows over the three years divided by the market capitalization at the end of the
most recent quarter prior to the announcement of a management earnings forecast;

EmergeMkt = a dummy variable that equals to 1 if the firm is listed on the Mothers section of the TSE;

BlockOwn = the percentage ownership interest of 10 largest shareholders and special stakeholders at the end of the most recent quarter prior
to the announcement of a management earnings forecast;

OfficerOwn = the percentage ownership interest of management and board members at the end of the most recent quarter prior to the an-
nouncement of a management earnings forecast;

ForeignOwn = the percentage ownership interest of foreign investors at the end of the most recent quarter prior to the announcement of a
management earnings forecast; and

Mimic = the portion of firms in the same Nikkei 36 industry classification that announced a share repurchase in the calendar quarter, not
including the firm itself.
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state flexible capital policy as the reason for share repurchases.
Also, roughly one quarter of the firms choose to repurchase shares
for capital efficiency and return to shareholders related reasons.
As for other variables, the probability of announcing a share
repurchase simultaneously with a management earnings forecast
(SRDum) is 2.28%. The earnings guidance surprise (MFESurp) is our
variable of interest and is measured as a management forecast
of net income minus analysts’ consensus forecast of net income
scaled by the market value of equity. Therefore, the mean value
of -0.0058 for MFESurp indicates that earnings guidance surprises
are negative on average. The remaining variables are associated
with various repurchase hypotheses and are used as control vari-
ables.'® We include BMR, LagReturn, and LnMVE to be consistent
with the signaling undervaluation hypothesis (Vermaelen, 1981;
Comment and Jarrell, 1991; Ikenberry et al., 1995). Cash and CF
are included to be consistent with the free cash flow hypothe-
sis, which posits that share repurchases mitigate shareholder con-
cerns about the misuse of excess funds (Jensen, 1986; Grullon and
Michaely, 2004). In line with the optimal capital structure hypoth-
esis, we include Leverage to control for the motivation of the firm
to repurchase shares in order to inflate the firm’'s leverage until
it reaches the level perceived suitable by the firm (Dittmar, 2000;
Bonaimé et al., 2014; Lei and Zhang, 2016). SDReturn and SDCF
are included to be consistent with the flexibility hypothesis, where
firms use their discretion over the number and timing of shares to
buy back (Bargeron et al., 2011; Bonaimé et al., 2016). BlockOwn,
OfficerOwn, and ForeignOwn are included because prior studies
find a relationship between ownership structure and repurchase-
related variables (Wu, 2012; Gaspar et al., 2012). Finally, given that
Massa et al. (2007) find that firms initiate OMRs to mimic their
industry peers, we include Mimic to account for industry trends.

4. Main analysis
4.1. The likelihood of announcing an OMR

Our study investigates the impact of MFESurp on repurchase
related variables - PlanSize, LnPlanDays, CompRate, ActualRep, and
CAR. Since we can only observe the repurchase-related variables in
firms that announce OMRs, the sample selection bias could arise
(Lennox et al., 2012). To address this bias, we employ the Heckman
two-stage procedure. In the first-stage procedure, we use the pro-
bit regression to estimate the following participation equation in
which the probability of the firm announcing a share repurchase is
included as the dependent variable.

Pr(SRDum;; = 1|X)
= ®(ap + a1 MFESurp; + a3 BMR;, + a3 LnMVE;;
+ a4LagReturn; + asCash;e + ogCEy + c7Leverage;,
+ agSDReturn;; + otgSDCF; + atygEmergeMkt;; + ct11 BlockOwn;,
+ a1 OfficerOwn;; + ay3ForeignOwn;, + otqaMimic;,
+ 8YearDummies; ), (1)

where the subscripts i and t indicate firm and year, respectively.

Eq. (1) models the probability of the firm announcing a share
repurchase as a function of MFESurp and control variables for firm
characteristics that are likely to influence the decision to announce
a share repurchase (Bonaimé, 2015). The result from estimating
Eq. (1) is presented in Table 3.

tions of share repurchases vary across countries. Consistent with Ota et al. (2019),
we read the “Reason-for-repurchase” section of the share repurchase notices and
classify the motivations into eight categories. When multiple motivations are men-
tioned in the notices, the respective dummy variable takes the value of one.

Journal of Banking and Finance 143 (2022) 106545

Table 3 shows that the coefficient on MFESurp is not statisti-
cally significant, indicating that simultaneously announced earn-
ings guidance surprises do not affect the probability of the firm
initiating a share repurchase program. Control variables are gen-
erally consistent with the predicted signs. LnMVE and Cash are
positively correlated with the probability of announcing a repur-
chase plan. On the other hand, LagReturn, Leverage, SDReturn, and
EmergeMkt are all negatively associated with the probability of an-
nouncing a repurchase plan. Firms with higher foreign ownership
(ForeignOwn) and lower blockholder ownership (BlockOwn) are
more likely to announce share repurchases. Moreover, the probabil-
ity of announcing a repurchase plan is statistically unrelated to CF
and weakly positively correlated with cash flow volatility (SDCF).
As expected, the probability of announcing a share repurchase is
strongly positively correlated with the portion of other firms in the
same industry that announce share repurchases (Mimic).

In the second-stage procedure, we estimate the outcome equa-
tion whereby we run the regressions of the repurchase related
measures (PlanSize, LnPlanDays, CompRate, ActualRep, and CAR) on
MFESurp and control variables including the inverse Mills ratio (In-
vMills) derived from Eq. (1). The Heckman procedure requires that
at least one regressor in the participation equation be excluded
from the outcome equation (Lennox et al., 2012; Bonaimé, 2015).
Consistent with Bonaimé (2015), we exclude Mimic from the out-
come equations as it is unlikely that the portion of other firms in
the same industry announcing share repurchases would affect the
repurchase-related measures. Note that for each repurchase mea-
sure, we estimate the outcome equation with a slightly different
vector of control variables. However, all the outcome equations in-
clude InvMills and exclude Mimic.

4.2. Announced plan size

Fig. 2 analyzes the relation between the first repurchase-related
measure PlanSize and MFESurp. Specifically, we divide the sample
according to the signs of MFESurp. This results in 902 observa-
tions for the bad news (BN) group and 408 observations for the
good news (GN) group. Next, within each group sample, we par-
tition the sample into four subsamples of equal size according to
the values of MFESurp. Therefore, BN4 (GN4) consists of observa-
tions with lowest (highest) MFESurp. We then plot the mean Plan-
Size along the eight categories. Fig. 2 shows the relation between
PlanSize and MFESurp roughly exhibits an inverse J-shaped curve.
PlanSize is the largest in BN4 and generally decreases as MFESurp
increases. Overall, Fig. 2 illustrates that managers of repurchasing
firms announce a larger repurchase plan size when the firms si-
multaneously announce negative earnings guidance surprises.

We estimate the following outcome equation with a standard
OLS regression method using PlanSize as the dependent variable.

PlanSize;;
= ag + a1 MFESurp;; + o;BMR;; + a3 LnMVE;; + oiyLagReturn;,
+asCash;; + agCFE; + a7Leverage;; + oigSDReturn;, + otgSDCF;
+ aoEmergeMkt;; + o1y BlockOwn;, + o1, OfficerOwn;;
+ a13ForeignOwn;, + aty4InvMills;, + yMotivationDummies;;
+ 8YearDummies; + &;;, (2)

where InvMills is the inverse Mills ratio derived from the first-stage
participation equation in Eq. (1).

Columns (2a) and (2b) of Table 4 report the results from esti-
mating Eq. (2) with the exclusion and inclusion of the Motivation

10 For detailed explanations of various hypotheses related to the motivations for
share repurchases, see Grullon and Ikenberry (2000), Dittmar (2000), Allen and
Michaely (2003), Chan et al. (2004), and Vermaelen (2005).
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Table 3
The probability of announcing a share repurchase.
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Variable Coefficient Zz-statistic Marginal effect
MFESurp 0.0854 0.16 0.004
BMR -0.0198 -0.35 -0.001
LnMVE 0.0460 2.53** 0.002
LagReturn -0.7983 -11.07*** -0.033
Cash 0.1536 1.93+ 0.006
CF 0.0736 0.75 0.003
Leverage -0.8207 -7.45%** -0.034
SDReturn -11.8861 -6.00%** -0.493
SDCF 0.5532 1.85* 0.023
EmergeMkt -0.1321 -1.84* -0.005
BlockOwn -0.3750 -2.70%** -0.016
OfficerOwn 0.1224 0.72 0.005
ForeignOwn 0.6259 2.84* 0.026
Mimic 3.6083 9.45%** 0.150
Constant -2.0075 -7.99%** n/a
Year Dummies Included

Pseudo R? 0.0686

N 65,120

This table presents coefficient estimates from the probit model on the probability of a firm announcing a repurchase
plan in Eq. (1). Marginal effects are the partial derivatives evaluated at means. In the case of the discrete variable,
EmergeMkt, the marginal effect is the effect of a discrete change from 0 to 1. z-statistics are based on one-way cluster-
robust standard errors by firm. All variables are defined in Table 2. *, **, and *** represent significance at the 10%, 5%,

and 1% levels, respectively.
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Fig. 2. The association between repurchase plan size and earnings guidance surprises. This figure plots the mean PlanSize along the eight categories of MFESurp. The sample
is first divided according to the signs of MFESurp, then partitioned into four subsamples of equal size according to the values of MFESurp. BN4 (GN4) comprises observations
with most negative (positive) earnings guidance surprises. All variables are defined in Table 2.

Dummies, respectively. Note that of the 2,527 OMRs with simulta-
neous announcements reported in Panel D of Table 1, only 1,215
are available for the estimation of Eq. (2). This is because the cal-
culation of MFESurp requires analysts’ consensus earnings forecasts,
and only 43.5% of the firms listed on the TSE in the 2004-2017
period have analyst coverage based on IFIS Consensus Data. The
coefficient on MFESurp is -0.1463 and -0.1487 in Columns (2a) and
(2b), respectively, and is statistically different from zero. Given that
the standard deviation of MFESurp is 0.0216, a 1-standard-deviation
decrease in earnings guidance surprises follows an increase in the
announced plan size of approximately 0.32 percentage points. This
increase is economically meaningful as it represents 15% of the
mean value of the repurchase plan size. Further, Table 4 sug-
gests that firm size (LnMVE), lagged returns (LagReturn), firm lever-
age (Leverage), and blockholder ownership (BlockOwn) are signif-
icantly negatively related to PlanSize, while share price volatility
(SDReturn) and foreign ownership (ForeignOwn) are significantly

positively related to PlanSize. With respect to the stated-motivation
variables in Column (2b), only Capital efficiency and Stock option are
marginally statistically significant. However, the null hypothesis of
all motivation variables being equal to zero is rejected at the 5%
level (F-statistic = 2.39), justifying the need to include motivation
variables in the model. The estimated coefficients on InvMills are
not significant in both regressions, indicating that the null hypoth-
esis of no selection bias is not rejected. Untabulated results show
that the exclusion of InvMills from the regression models does not
materially change the results. These results suggest that the sam-
ple selection bias does not pose a serious concern in the estimation
of Eq. (2). Overall, the findings presented in this section are con-
sistent with the hypothesis that managers increase the repurchase
plan size to strengthen the signal of the OMR announcement when
the simultaneously announced earnings guidance fails to meet the
market’s expectation.
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Table 4
Repurchase plan size regressions.
(2a) (2b)
Variable Coefficient t-statistic Coefficient t-statistic
MFESurp -0.1463 -4.07%** -0.1487 4115
BMR 0.0021 1.56 0.0025 1.80*
LnMVE -0.0015 -2.99%x* -0.0016 -3.08***
LagReturn -0.0077 =217 -0.0075 -2.09**
Cash -0.0015 -0.98 -0.0019 -1.26
CF 0.0012 0.41 0.0012 0.39
Leverage -0.0073 -1.95* -0.0069 -1.76*
SDReturn 0.1911 2.34** 0.1990 2.40%*
SDCF -0.0019 -0.28 -0.0019 -0.27
EmergeMkt -0.0027 -1.09 -0.0031 -1.20
BlockOwn -0.0091 -2.05%* -0.0096 -2.14%
OfficerOwn 0.0062 1.05 0.0060 0.99
ForeignOwn 0.0097 1.94* 0.0103 2.05*
Flexible capital policy 0.0014 0.94
Capital efficiency 0.0020 1.86*
Shareholder value 0.0033 1.57
Stock option -0.0052 -1.86*
Return to shareholders 0.0020 1.57
Share exchange -0.0025 -0.62
Capital restructure 0.0007 0.33
Others 0.0055 1.46
InvMills -0.0019 -0.51 -0.0016 -0.43
Constant 0.0373 3.20%** 0.0348 2.88%**
Year Dummies Included Included
F-statistic
F-test (motivation dummies = 0) 2.39*
Adjusted R? 0.1211 0.1261
N 1,215 1,215

This table reports the results of estimating the repurchase plan size regression models in Eq. (2). Columns (2a) and (2b)
present the results with the exclusion and inclusion of the motivation dummies, respectively. InvMills is the inverse
Mills ratio calculated from the results of the first-stage participation equation in Eq. (1). Other variables are defined in
Table 2. t-statistics are based on one-way cluster-robust standard errors by firm. *, **, and *** represent significance at

the 10%, 5%, and 1% levels, respectively.

4.3. Announced plan period

In this section, we examine the second repurchase measure
LnPlanDays, which is the natural logarithm of PlanDays (the an-
nounced repurchase plan period measured in trading days).

Fig. 3 analyzes the relation between PlanDays and MFESurp
while holding PlanSize constant. The sample is separated into three
subsamples based on the values of PlanSize (i.e., the plan size be-
ing less than 1%, between 1% and 2%, and over 2%). Next, each sub-
sample is divided according to the signs of MFESurp and then par-
titioned into four subgroups of equal size according to the values
of MFESurp. Therefore, BN4 (GN4) comprises observations with the
most negative (positive) earnings guidance surprises. We then plot
the mean PlanDays along the eight categories. The linear approx-
imation line is drawn for each subsample for the ease of visual-
izing the relation between PlanDays and MFESurp in the subsam-
ple. When PlanSize is less than 1%, PlanDays is uncorrelated with
MFESurp. Further, PlanDays is positively correlated with MFESurp
when PlanSize is between 1% and 2%, and over 2%. Fig. 3 indicates
that given the large repurchase plan size, managers shorten the re-
purchase plan period with the degree of bad news in the simulta-
neous announcements consistent with our hypothesis.

With respect to the second-stage outcome equation for LnPlan-
Days, we estimate the following regression model.

LnPlanDays;;
= ag + o MFESurpj; + oy PlanSize;; + asBMR;;
+ o4 LnMVE;; + asLagReturn;, + agCash;, + o7CF; + agleverage;;
+ agSDReturn;; + at190SDCF; a1 EmergeMkt; + ot12BlockOwn;,
+ a130fficerOwn;e + ay4ForeignOwny, + aty5InvMills;,
+ yMotivationDummies;, + §YearDummies; + &;;. (3a)

The independent variables in Eq. (3a) are the same as
Eq. (2) except for the inclusion of PlanSize. Further, given the effect
of PlanSize on the relation between LnPlanDays and MFESurp as in-
dicated in Fig. 3, we estimate Eq. (3b) with the inclusion of the
interaction variable between MFESurp and PlanSize. For the ease of
interpretation of the results, we standardize MFESurp and PlanSize
in Eq. (3b).

LnPlanDays;;
= ag + o1ZMFESurp;; + a2zZMFESurp;, * zPlanSize;
+ aszPlanSize;, + ayBMR;; + asLnMVE;, + aigLagReturn;,
+ a7 Cashy, + agCE; + agleverage; + aioSDReturn;, + o171 SDCE;
+ a1pEmergeMkt;; + o13BlockOwny, + a140fficerOwn;,
+ a15ForeignOwny, + aygInvMills;, + yMotivationDummies;,
+ 8YearDummies; + &;;, (3b)

where zMFESurp and zPlanSize represent standardized earnings
guidance surprises and repurchase plan size, respectively.
Columns (3a) and (3b) of Table 5 present the results from
estimating Eqs. (3a) and (3b), respectively. The coefficient on
MFESurp in Column (3a) is 2.1553 and is statistically different from
zero at the 10% level. Since the standard deviation of MFESurp
is 0.0216 and the mean value of LnPlanDays is 4.0230, a 1-
standard-deviation decrease in earnings guidance surprises is as-
sociated with a decrease in the announced plan period of 2.66
days (e(4:0230+2.1553x0.0216) _ ¢4.0230) eyalyated at the mean of Ln-
PlanDays. Column (3b) reports that the coefficient on zMFESurp is
0.0106 and is statistically uncorrelated with LnPlanDays when eval-
uated at the mean of PlanSize (i.e., zPlanSize = 0). However, zM-
FESurp becomes positively associated with LnPlanDays as the value
of zPlanSize increases due to the significantly positive coefficient on
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Fig. 3. The association between repurchase plan days and earnings guidance surprises. This figure plots the mean PlanDays along the eight categories of MFESurp conditional
on PlanSize. The sample is divided into three subsamples based on the values of PlanSize (i.e., PlanSize < 0.01, 0.01 < PlanSize < 0.02, 0.02 < PlanSize). Each subsample is
first divided according to the signs of MFESurp, then partitioned into four subgroups of equal size based on the values of MFESurp. BN4 (GN4) comprises observations with
most negative (positive) earnings guidance surprises. The linear approximation line is drawn for each subsample to highlight the relation between PlanDays and MFESurp. All
variables are defined in Table 2.

Table 5
Repurchase plan period regressions.
(3a) (3b)

Variable Coefficient t-statistic Coefficient t-statistic
MFESurp 2.1553 1.93*
PlanSize 20.5216 17.81***
zZMFESurp 0.0106 0.42
zZMFESurp*zPlanSize 0.0377 3.43%*
zPlanSize 0.3678 17.54%*
BMR 0.0718 1.58 0.0802 1.77*
LnMVE 0.0428 2.10%* 0.0484 237
LagReturn 0.2126 1.52 0.1979 1.42
Cash -0.0195 -0.32 -0.0226 -0.37
CF 0.0279 0.25 0.0623 0.55
Leverage 0.1096 0.75 0.0676 0.46
SDReturn -9.9165 -2.95%* -9.3721 -2.81%*
SDCF -0.7248 -3.09%** -0.6456 -2.66%**
EmergeMkt 0.1765 2.26%* 0.1663 2.15*
BlockOwn -0.2595 -1.63 -0.2640 -1.67*
OfficerOwn -0.3704 -1.75* -0.3985 -1.84*
ForeignOwn -1.0898 -5.09*** -1.0825 -5.08+**
Flexible capital policy 0.0130 0.22 0.0120 0.20
Capital efficiency -0.0189 -0.43 -0.0263 -0.60
Shareholder value -0.0447 -0.72 -0.0411 -0.67
Stock option -0.4409 -3.04+ -0.4300 -2.98%**
Return to shareholders -0.0306 -0.62 -0.0282 -0.58
Share exchange 0.2264 1.83* 0.1986 1.65*
Capital restructure 0.2227 0.44 0.1974 0.38
Others 0.3453 2.12% 0.3339 2.05**
InvMills -0.2119 -1.39 -0.1563 -1.02
Constant 3.9842 8.82%x* 4.1946 9.15%*
Year Dummies Included Included
Adjusted R? 0.2853 0.2907
N 1,215 1,215

This table reports the results of the repurchase plan period regressions. Specifically, Columns (3a) and (3b) present the
results of estimating Eqs. (3a) and (3b), respectively. zMFESurp and zPlanSize are standardized MFESurp and PlanSize,
respectively. InvMills is the inverse Mills ratio calculated from the results of the first-stage participation equation in
Eq. (1). Other variables are defined in Table 2. t-statistics are based on one-way cluster-robust standard errors by firm.
* ** and *** represent significance at the 10%, 5%, and 1% levels, respectively.
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the interaction variable (zMFESurp*zPlanSize). When evaluated at 1
standard deviation above the mean of PlanSize (i.e., zPlanSize = 1),
the coefficient on zMFESurp is 0.0484 (0.0106 + 0.0377 x 1.0)
and is significant at the 5% level (t statistic = 2.18, unreported).
When evaluated at 1.5 standard deviations above the mean of Plan-
Size (i.e., zPlanSize = 1.5), the coefficient on zMFESurp is 0.0672
(0.0106 + 0.0377 x 1.5) and is significant at the 1% level (t statis-
tic = 2.98, unreported).

Table 5 provides evidence in support of Fig. 3 by showing that
when the repurchase plan size is sufficiently large, the repurchase
plan period for an OMR shortens in proportion to the degree of
the negative earnings guidance surprise. Overall, these results are
consistent with the hypothesis that when the simultaneously an-
nounced earnings guidance fails to meet the market’s expecta-
tion, managers shorten the repurchase plan period in order to
strengthen the signal of the OMR announcements.

4.4. Other repurchase-related variables

In this section, we test how repurchase program specifica-
tions and the simultaneously announced earnings guidance af-
fect the repurchase-related outcome variables (completion rate, ac-
tual repurchases, and announcement returns). The basic form of
the outcome estimation model expressed in Eq. (4) is similar to
Eq. (2) with one exception. That is, while the CompRate and CAR
estimation models include both PlanSize and LnPlanDays, the Actu-
alRep estimation model includes only LnPlanDays (Bonaimé, 2015).

Outcome;,
= ag + o MFESurp;; + a; PlanSize;; + asLnPlanDays;;
+ a4BMR;; + asLnMVE;; + agLagReturn; + o7 Cash;; + agCE;
+ agLeverage;, + avqoSDReturn;; + o11SDCE; + a1 EmergeMkt;
+ a13BlockOwnye + at14OfficerOwn;, + o¢15ForeignOwn;,
+ aggInvMills;, 4+ yMotivationDummies;, + §YearDummies; + &,

(4)

where Outcome takes three repurchase-related outcome variables,
namely, CompRate, ActualRep, and CAR.

Columns (4a), (4b), and (4c) of Table 6 present the results from
estimating the completion rate, the actual repurchase, and the
market response models, respectively. The result from estimating
the completion rate model in Column (4a) is generally consistent
with Bonaimé (2012), Gould (2019), and Ota et al. (2019). The es-
timated coefficients on PlanSize and LnPlanDays are both signifi-
cantly negative (-2.5228 and -0.0418, respectively), suggesting that
a smaller plan size and a shorter plan period are associated with
a higher completion rate. However, the insignificant coefficient on
MEFESurp indicates the completion rate of an OMR is not affected
by the simultaneously announced earnings guidance surprise. This
implies that firms with negative earnings guidance surprises do
not announce a larger repurchase size merely to mitigate the neg-
ative impact on their share prices (Fried, 2001; 2005).

Further, the result in Column (4b) shows that the coefficient on
MFESurp is -0.0940 and is statistically significant. This suggests that
actual repurchases of an OMR program increase in the magnitude
of a negative surprise from the simultaneously announced earnings
guidance. The finding is unsurprising given that a larger planned
repurchase size is associated with a negative guidance surprise and
that the completion rates do not vary by the earnings guidance
surprises. The result in Column (4c) shows that the coefficients on
PlanSize and LnPlanDays are 0.9155 and -0.0091, respectively, and
both coefficients are statistically significant. This suggests that an
increase in the repurchase plan size and a decrease in the repur-
chase plan period are both associated with a larger positive market

1
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reaction after controlling for the effect of earnings guidance sur-
prises. Overall, the findings in this section provide evidence that
managers do not merely increase the plan size in the repurchase
program to strengthen the signal, but they actually follow through
on completing the program and the market reacts positively to the
signal strength adjustments of both repurchase plan size and pe-
riod.

5. Alternative approaches
5.1. Out-of-sample prediction approach

In this section, we adopt alternative approaches to the Heck-
man two-stage procedure used in our main analysis to address the
endogeneity concern arising from the sample selection bias. Ac-
cordingly, two approaches are used to gauge the abnormal portions
of the repurchase-related variables - AbPlanSize, AbLnPlanDays, Ab-
CompRate, AbActualRep, and AbCAR. Under the first approach, we
estimate the abnormal portions of the repurchase-related vari-
ables using out-of-sample OLS prediction models, which is sim-
ilar in spirit to the dividend estimation model from Fama and
French (2001) and the repurchase-related variable estimation
model from Bonaimé (2015). Panel D of Table 1 shows that one
half of the 5,112 share repurchase cases identified for the pe-
riod 2004-2017 occur at earnings announcements and irregular
management forecast revisions (i.e., the simultaneous subsample),
while the other half occur without simultaneous announcements
(i.e., the independent subsample). For the Heckman two-stage pro-
cedure described in Section 4, we discard the independent sub-
sample due to the lack of simultaneous news (i.e., management
earnings forecasts). However, under the alternative approach, we
build an expected model for each repurchase-related variable us-
ing this independent subsample and calculate the expected value
for each repurchase-related variable using the simultaneous sub-
sample. We then subtract the expected value from the actual value
of the repurchase-related variable in order to obtain the abnor-
mal portion of the variable. For example, to estimate the abnormal
portion of the repurchase plan size (AbPlanSize), we first estimate
Eq. (5) using only the independent subsample.

PlanSize;;
= ag + o1 BMRy; + o, LnMVE;; + a3LagReturny + oqCashy,
+ a5CFy + agLleverage;; + a7SDReturn; + agSDCF;,
+ agEmergeMkt;, + at19BlockOwn;, + ov11 OfficerOwn;,
+ a1 ForeignOwny, + yMotivationDummies;, + §YearDummies; + &;;.

(5)

Eq. (5) is basically the same as Eq. (2) except MFESurp and In-
vMills are excluded from the model. Next, we derive the expected
value of the repurchase plan size (E[PlanSize]) using the simul-
taneous subsample with the estimated coefficients obtained from
Eq. (5).

E[PlanSize;]
= 0o + &1BMR;; + &>, LnMVE;; + dsLagReturn;; + &4Cash;;
+ @sCF; + dgleverage; + &7SDReturn;, + @gSDCE,;
+ &gEmergeMkt;, + &19BlockOwn;, + &1, OfficerOwn;,
+ @pForeignOwn;, + yMotivationDummies;
+ SYearDummiest.

Finally, we calculate the abnormal portion of the repurchase
plan size (AbPlanSize) for the simultaneous subsample by subtract-
ing the expected value of the repurchase plan size (E[PlanSize])
from the actual value of the repurchase plan size (PlanSize).

AbPlanSize; = Actual PlanSize; — E[PlanSize;].
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Table 6
Repurchase outcome regressions.
(4a) CompRate (4b) ActualRep (4c) CAR

Variable Coefficient  t-statistic ~ Coefficient  t-statistic ~ Coefficient  t-statistic
MFESurp -0.0319  -0.08 -0.0940 -3.30%** 0.6394 6.00%**
PlanSize -2.5228  -4.31*** 0.9155 7.04++
LnPlanDays -0.0418  -3.31*** 0.0067  12.21*** -0.0091 -3.98***
BMR 0.0413 2.32%* 0.0023 2.18* 0.0137 337+
LnMVE 0.0008 0.11 -0.0016 -4.30%** 0.0002 0.14
LagReturn -0.0921 -1.42 -0.0063 -2.28%* -0.0325  -2.51*
Cash 0.0081 0.36 -0.0012 -1.04 -0.0014  -0.34
CF -0.0032  -0.06 0.0015 0.63 0.0148 1.69*
Leverage -0.0120  -0.20 -0.0009 -0.29 0.0006 0.05
SDReturn 1.0583 0.75 0.2445 3.80%** 0.8438 2.64"*
SDCF -0.2087  -1.61 -0.0081 -1.34 -0.0154  -0.76
EmergeMkt -0.0773  -2.07** -0.0050 -2.80%** 0.0016 0.20
BlockOwn -0.1667  -2.31** -0.0055 -1.74* 0.0164 1.13
OfficerOwn -0.0346  -0.37 0.0064 1.31 -0.0325 -1.43
ForeignOwn 0.0083 0.10 0.0155 3.93%** -0.0107  -0.63
Flexible capital policy -0.0504  -2.92*** -0.0002 -0.22 0.0041 0.87
Capital efficiency 0.0165 1.04 0.0025 2.99%** 0.0033 0.98
Shareholder value 0.0119 0.58 0.0015 1.05 -0.0006 -0.11
Stock option 0.0189 0.45 -0.0013 -0.81 0.0033 0.35
Return to shareholders -0.0029 -0.17 0.0011 1.22 0.0015 0.41
Share exchange 0.0418 1.28 -0.0027 -0.99 -0.0205  -1.68*
Capital restructure 0.0810 0.71 0.0017 1.26 -0.0184 -1.96**
Others 0.0536 1.07 0.0022 0.69 0.0243 1.56
InvMills -0.0355 -0.53 -0.0038 -1.27 0.0010 0.08
Constant 1.1013 5.64*** 0.0050 0.51 -0.0234  -0.54
Year Dummies Included Included Included
Adjusted R? 0.0780 0.2595 0.1797
N 1,215 1,215 1,212

This table reports the results of the repurchase outcome regressions in Eq. (4). Specifically, Columns (4a),
(4b), and (4c) present the results of estimating the completion rate, the actual repurchase, and the market
reaction models, respectively. InvMills is the inverse Mills ratio calculated from the results of the first-stage
participation equation in Eq. (1). Other variables are defined in Table 2. t-statistics are based on one-way
cluster-robust standard errors by firm. *, **, and *** represent significance at the 10%, 5%, and 1% levels,

respectively.

Table 7 shows the estimated results of the expected models for
the five repurchase-related dependent variables (PlanSize, LnPlan-
Days, CompRate, ActualRep, and CAR) using the independent sub-
sample. The independent variables included in the expected mod-
els vary slightly across the models. Using the coefficient estimates
reported in Table 7, we obtain the expected value of each depen-
dent variable for the simultaneous subsample. The abnormal por-
tion of each dependent variable is then estimated for the simulta-
neous subsample by subtracting the expected values from the ac-
tual values.

We conjecture that managers adjust the repurchase plan size
and period when the negative surprises from the simultaneously
announced earnings guidance undermine the credibility of the sig-
nal of OMRs. Based on this argument, we expect the abnormal por-
tions of the repurchase-related variables to have significant corre-
lation with MFESurp in predicted directions. To verify this associ-
ation, we estimate the regression of the abnormal portion of each
repurchase-related variable on MFESurp.

The estimated regression results reported in Table 8 are gen-
erally consistent with the Heckman two-stage approach reported
in Tables 4 to 6. With regard to the program specification vari-
ables, AbPlanSize (AbLnPlanDays) are significantly negatively (posi-
tively) correlated with MFESurp consistent with the signal strength
adjustment behavior. That is, managers of OMR announcing firms
tend to increase (shorten) the repurchase plan size (plan pe-
riod) when the simultaneously announced earnings guidance fails
to meet the analysts’ consensus forecast. With respect to the
repurchase-related outcome variables, AbCompRate is uncorrelated
with MFESurp, while AbActualRep is significantly negatively cor-
related with MFESurp. These results suggest that the completion

12

rate of a repurchasing firm is unaffected by the content of the
simultaneous earnings guidance and that actual repurchases in-
crease in the magnitude of negative earnings guidance surprises.
ADbCAR is positively related to MFESurp, indicating that the simulta-
neous earnings guidance has incremental information content be-
yond what is contained in an OMR announcement. Overall, the es-
timation results using an out-of-sample OLS prediction approach
yield similar results to the main analysis and confirm the pres-
ence of the signal strength adjustment behavior in OMR announce-
ments.

5.2. Propensity score matching approach

The second approach uses the propensity score matching (PSM)
method to estimate the abnormal portions of the repurchase-
related variables. The intuition behind this alternative approach is
that we construct a counterfactual from the independent subsam-
ple that closely resembles each share repurchase in the simultane-
ous subsample with respect to various characteristics (covariates).
The differences in the repurchase-related variables between the
share repurchases in the simultaneous subsample and the coun-
terfactuals from the independent subsample are considered as the
abnormal portions of the repurchase-related variables.

Under the PSM approach, the abnormal portion of the repur-
chase plan size (AbPlanSize) is calculated as follows. We first con-
sider the simultaneous subsample as the treatment group (Simul-
Dum = 1) and the independent subsample as the control group
(SimulDum = 0). Next, we obtain the propensity score for each ob-
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Table 7
Out-of-sample prediction for repurchase-related variables.
(5a) (5b) (5¢) (5d) (5e)
Variable PlanSize LnPlanDays CompRate ActualRep CAR
PlanSize 16.1538 -2.8022 0.7339
(17.26)*** (-6.86)** (12.64)**
LnPlanDays -0.0517 0.0030 -0.0050
(-5.92)** (9.22) (-5.31)**
BMR 0.0015 0.1738 -0.0078 0.0001 0.0052
(1.80)* (5.04 )+ (-0.53) (0.16) (3.00)***
LnMVE -0.0029 -0.0361 0.0113 -0.0011 -0.0022
(-7.47 )+ (-2.09)** (1.75)* (-3.70)** (-2.95)**
LagReturn -0.0061 0.1611 -0.1750 -0.0087 -0.0163
(-2.87)x* (1.89)* (-4.97)** (-5.22)*>* (-3.32)**
Cash 0.0019 -0.1031 0.0087 0.0012 0.0002
(1.72)* (-2.62)*== (0.43) (1.47) (0.08)
CF -0.0018 -0.0800 -0.0187 -0.0015 0.0031
(-1.09) (-0.98) (-0.55) (-1.25) (0.76)
Leverage 0.0016 0.2486 -0.1002 -0.0017 0.0051
(0.75) (2.79) (-2.82)** (-1.11) (1.27)
SDReturn 0.2897 -11.4179 2.5939 0.2311 0.9203
(5.71) (-5.66)** (2.93)*** (6.36)* (7.39)*
SDCF -0.0068 -0.2721 -0.0299 -0.0045 -0.0052
(-1.69) (-1.66) (-0.45) (-1.65) (-0.51)
EmergeMkt -0.0028 -0.0495 -0.1329 -0.0037 0.0037
(-2.60)*** (-1.07) (-6.71)=* (-4.79)*=* (1.56)
BlockOwn 0.0026 0.5005 -0.1823 -0.0057 0.0102
(0.93) (3.97) (-3.40)*** (-2.67)* (1.58)
OfficerOwn -0.0024 -0.0899 0.0724 0.0029 0.0021
(-0.66) (-0.55) (-0.59) (1.04) (0.24)
ForeignOwn 0.0231 -0.5337 -0.0442 0.0140 0.0072
(5.21)* (-2.75)** (1.12) (4.26) (0.86)
Constant 0.0405 4.2169 0.9594 0.0104 0.0243
(7.24) = (17.76)** (9.34)+x (2.27) (2.10)**
Motivation Dummies Included Included Included Included Included
Year Dummies Included Included Included Included Included
Adjusted R? 0.1113 0.1828 0.1905 0.1717 0.3380
N 2,460 2,460 2,460 2,460 2,456

This table presents the results of estimating the repurchase-related variable regressions using a subsam-
ple of OMR cases without simultaneous announcements. Columns (5a), (5b), (5¢), (5d), and (5e) present
the results of estimating the plan size, the plan period, the completion rate, the actual repurchase, and
the market response models, respectively. All variables are defined in Table 2 with the exception that we
change the event of the announcement from management earnings forecasts to OMRs. t-statistic is pre-
sented in parentheses below each coefficient estimate and is based on one-way cluster-robust standard
error by firm. *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively.

servation by estimating the probit model expressed in Eq. (6).

Pr(SimulDum = 1|X)

= ®(ag + a1BMR;; + a3 LnMVE;; + asLagReturn;,
+a4Cashy + asCFE; + agleverage;, + a;SDReturn;, + ogSDCE;,
+ agEmergeMkt;; + o19BlockOwn;; + oe1q OfficerOwn;,
+ g ForeignOwn;, + yMotivationDummies;, + 8YearDummies; ).

(6)

The independent variables in Eq. (6) are the same as Eq. (5).

We construct a counterfactual for each observation in the treat-
ment group by choosing and weighting multiple observations in
the control group matched on the propensity scores. The number
of observations and their weights to construct a counterfactual are
determined by the bandwidth and the kernel function, respectively
(Guo and Fraser, 2014). We set the bandwidth at 0.05 and use the
Epanechnikov kernel.!" Finally, we calculate the abnormal portion

1 The Epanechnikov kernel function has a parabolic shape with support [-1, 1],
which means more weight is given to the close neighbors and less weight to distant
points compared with the Gaussian kernel function that has fatter tails. However,
the results are robust to the use of other kernel functions including the Gaussian
kernel. The bandwidth is the fraction that is used to determine the number of ob-
servations that fall into a span. The bandwidth of 0.05 indicates that for each obser-
vation in the treatment group, 5% of the nearest observations in the control group
(123 observations in this study) are used to construct the counterfactual. Again, the
results barely change by changing the bandwidth from 0.01 to 0.10, incremental by
0.01.
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of the repurchase plan size (AbPlanSize) for the treatment group
by subtracting the counterfactual value of PlanSize from the actual
value of PlanSize.

AbPlanSize;; = Actual PlanSize; — Counter factual PlanSize;;.

Consistent with the predictive models in Table 7, the inde-
pendent variables included in a probit model to calculate the
propensity scores vary slightly according to the dependent variable
used.

Table 9 presents the results of the balancing test for covari-
ates used in the plan size probit model in Eq. (6). The balancing
test examines the quality of correspondence between the treat-
ment and the control groups under the PSM method. While the
differences in mean values between the treatment and the control
groups are statistically significant for many covariates before the
matching (e.g., BMR, LnMVE, LagReturn, Cash, CF), the differences
are no longer significant for all covariates after the matching. This
suggests that the PSM procedure yields high-quality counterfactual
matches to the treatment group. Although the results of the bal-
ancing tests differ slightly across the probit models used to calcu-
late the propensity scores, untabulated results show that they are
qualitatively similar to Table 9.

Table 10 reports the results of estimating the regression of the
abnormal portion of each repurchase-related variable on MFESurp.
The results are essentially the same as those reported using the
out-of-sample prediction approach in Table 8. With regard to the
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Table 8
Regressions of the abnormal portions of the repurchase-related variables using out-of-sample prediction approach.
Variable (6a) AbPlanSize  (6b) AbLnPlanDays  (6c) AbLnPlanDays  (6d) AbCompRate  (6e) AbActualRep  (6f) AbCAR
MFESurp -0.1352 3.5048 -0.4063 -0.1159 0.5872
(-3.93) = (3.64) (-1.12) (-4.31 ) (5.50)*
ZMFESurp 0.0523
(2.21)~
zZMFESurp*zPlanSize 0.0412
(3.94)
zPlanSize 0.0809
(3.80)*
Intercept 0.0000 -0.0222 -0.0379 0.0477 0.0011 0.0015
(0.10) (-1.07) (-1.93) (6.36)*** (3.00)*** (1.06)
Adjusted R? 0.0282 0.0107 0.0256 0.0003 0.0356 0.0566
N 1,215 1,215 1,215 1,215 1,215 1,212

This table presents the results for the regressions of the abnormal portions of the repurchase-related variables calculated using the out-of-

sample prediction approach on simultaneously announced earnings guidance surprises. Columns (6a), (6b), (6¢

), (6d), (6e), and (6f) show

the estimation results of the abnormal plan size, the abnormal plan period, the abnormal plan period (conditional on plan size), the ab-
normal completion rate, the abnormal actual repurchase, and the abnormal market response models, respectively. AbPlanSize, AbLnPlanDays,
AbCompRate, AbActualRep, and AbCAR are the abnormal portions of PlanSize, LnPlanDays, CompRate, ActualRep, and CAR, respectively, that are
calculated using the out-of-sample prediction approach. zMFESurp and zPlanSize are standardized MFESurp and PlanSize, respectively. Other
variables are defined in Table 2. t-statistic is presented in parentheses below each coefficient estimate and is based on one-way cluster-robust
standard error by firm. *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively.

Table 9
Balancing test.

Before matching

After matching

Covariate Treatment Control t-statistic Treatment Control t-statistic
BMR 1.165 1.070 4.91%** 1.165 1.148 0.81
LnMVE 10.988 10.668 6.26%** 10.988 10.961 0.51
LagReturn -0.021 -0.033 2.30%* -0.021 -0.026 0.87
Cash 0.476 0.420 3.56%** 0.475 0.469 0.33
CF 0.142 0.119 3.80%** 0.141 0.140 0.23
Leverage 0.453 0.461 -1.33 0.453 0.451 0.24
SDReturn 0.023 0.023 -1.41 0.023 0.023 -0.44
SDCF 0.099 0.090 2.01%* 0.099 0.098 0.13
EmergeMkt 0.171 0.238 -5.83**x 0.171 0.174 -0.31
BlockOwn 0.467 0.498 _7.32%%x 0.467 0.471 -0.87
OfficerOwn 0.063 0.083 -5.84%*+ 0.063 0.065 -0.65
ForeignOwn 0.168 0.136 8.54%** 0.168 0.167 0.26
Flexible capital 0.832 0.894 -6.30%** 0.833 0.830 0.26
Capital efficiency 0.330 0.224 8.36%** 0.330 0.337 -0.54
Shareholder value 0.093 0.067 3.46%*+ 0.094 0.098 -0.53
Stock option 0.018 0.018 0.02 0.018 0.023 -1.30
Return to shareholders 0.319 0.178 11.59%** 0.319 0.317 0.13
Share exchange 0.008 0.010 -0.75 0.007 0.007 0.06
Capital restructure 0.001 0.001 -0.44 0.001 0.001 0.30
Others 0.014 0.015 -0.22 0.014 0.017 -0.71
Year Dummies Included Included

This table presents the results of the balancing test for the covariates used in the plan size probit model expressed in Eq. (6). The
table compares the means of the covariates between the treatment group (SimulDum = 1) and the control group (SimulDum = 0)
using a t-test. The second and the third columns of the table show the results before and after the PSM is performed, respectively.
SimulDum is a dummy variable that equals to 1 if an OMR is announced simultaneously with a management earnings forecast and
equals to 0 if an OMR is announced independently without a management earnings forecast. Other variables are defined in Table 2
with the exception that we change the event of the announcement from management earnings forecasts to OMRs. *, **, and ***
represent significance at the 10%, 5%, and 1% levels, respectively.

program specification variables, AbPlanSize is significantly nega-
tively correlated with MFESurp. Further, AbLnPlanDays is signifi-
cantly positively correlated with MFESurp when conditioned on
PlanSize. These findings suggest that managers of repurchasing
firms increase (shorten) the repurchase size (period) with the neg-
ative earnings guidance surprise in the simultaneous announce-
ments. With respect to the repurchase-related outcome vari-
ables, while AbCompRate is statistically uncorrelated with MFESurp,
AbActualRep (AbCAR) is significantly negatively (positively) related
to MFESurp. Overall, the evidence from the two alternative ap-
proaches (i.e., the out-of-sample predictive approach and the PSM
approach) is consistent with the Heckman two-stage method in the
main analysis and supports our hypothesis. The managers of repur-
chasing firms appear to engage in the signal strength adjustment
behavior in OMR announcements when the credibility of the sig-
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nal is undermined by the simultaneously announced repurchase-
unrelated news.

6. Robustness tests
6.1. Current earnings surprise

We have investigated hitherto the effect of management earn-
ings forecasts that are released simultaneously with OMRs on the
terms of the repurchase programs. However, as shown in Panel D
of Table 1, nearly half of OMRs in Japan are announced at quarterly
and annual earnings announcements, implying that simultaneously
announced current earnings could also have an effect on the terms
of the repurchase programs. To explore the possibility, we capture
the ‘surprise’ element in current earnings (EarnSurp) by taking the
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Table 10
Regressions of the abnormal portions of the repurchase-related variables using propensity score matching approach.
Variable (7a) AbPlanSize  (7b) AbLnPlanDays ~ (7c) AbLnPlanDays  (7d) AbCompRate  (7e) AbActualRep  (7f) AbCAR
MFESurp -0.2077 0.6380 0.2490 -0.1502 0.2139
(-5.84)*** (0.63) (0.70) (-5.43 )+ (1.74)
ZMFESurp 0.0658
zZMFESurp*zPlanSize 0.0356
(3.26)
zPlanSize 0.342
(15.89)**
Intercept -0.0016 -0.1124 -0.1080 0.0805 0.0008 -0.0044
(-3.37) = (-4.98)=* (-5.49)** (10.47)** (2.12) (-2.76)**
Adjusted R? 0.0648 0.0000 0.1812 0.0000 0.0508 0.0061
N 1,215 1,215 1,215 1,215 1,215 1,212

This table presents the results for the regressions of the abnormal portions of the repurchase-related variables calculated using the PSM ap-

proach on simultaneously announced earnings guidance surprises. Columns (7a), (7b), (7c), (7d), (7e

), and (7f) show the estimation results

of the abnormal plan size, the abnormal plan period, the abnormal plan period (conditional on plan size), the abnormal completion rate,
the abnormal actual repurchase, and the abnormal market response models, respectively. AbPlanSize, AbLnPlanDays, AbCompRate, AbActualRep,
and AbCAR are the abnormal portions of PlanSize, LnPlanDays, CompRate, ActualRep, and CAR, respectively, that are calculated using the PSM
approach. zMFESurp and zPlanSize are standardized MFESurp and PlanSize, respectively. Other variables are defined in Table 2. t-statistic is pre-
sented in parentheses below each coefficient estimate and is based on one-way cluster-robust standard error by firm. *, **, and *** represent

significance at the 10%, 5%, and 1% levels, respectively.

difference between the actual net income released at the annual
earnings announcement date and analysts’ consensus forecast of
net income, scaled by the market capitalization at the end of the
month prior to the announcement of the actual net income.

It is important to note that we can only measure EarnSurp at
annual earnings announcements because analysts’ earnings fore-
casts in Japan are usually provided in the form of full-year fore-
casts (i.e., quarterly analysts’ earnings forecasts are not readily
available in Japan).'? Consequently, the sample size is reduced con-
siderably (from 1,215 to 388 observations).

Panel A of Table 11 reports the re-estimation results of the re-
purchase plan size and period regressions in Table 4 (Columns (2a)
and (2b)) and Table 5 (Columns (3a) and (3b)) with EarnSurp being
added as an additional independent variable.'> Panel A shows that
while the estimated coefficient on MFESurp is generally significant
across all model specifications, EarnSurp is not statistically signifi-
cant in all regressions. In addition, untabulated results reveal that
replacing MFESurp in these models with EarnSurp does not yield
significant coefficients on EarnSurp. These results are surprising
given the significantly positive correlation between MFESurp and
EarnSurp (p = 0.2016) suggests that a positive earnings surprise
is associated with a positive earnings guidance surprise. Taken to-
gether, current earnings surprises at earnings announcements ap-
pear to be subsumed by the concurrently announced earnings
guidance surprises and do not impact the terms of the repurchase
programs. '

12 We also estimate EarnSurp at quarterly earnings announcements by converting
analysts’ full-year earnings forecasts to quarterly earnings forecasts using the
formula below:

Quarterly earnings forecast = Analysts’ full-year earnings forecast x (Prior year’s
actual quarterly earnings + Prior year’s actual full-year earnings).

This procedure increases the sample size to 1,118 observations. However, the
inclusion of the estimated EarnSurp at quarterly earnings announcements in the
sample produces results that are qualitatively similar to those reported in Panel A
of Table 11.

13 Note that to be consistent with Column (3b) of Table 5, we use the standardized
EarnSurp (zEarnSurp) in Column (3b) of Panel A, Table 11.

4 We also re-estimate the market response regression in Column (4c) of
Table 6 with EarnSurp included as an additional independent variable. The result
shows that while the estimated coefficient (t-statistic) on MFESurp is 0.8000 (3.05)
and remains significant at the 1% level, the estimated coefficient (t-statistic) on
EarnSurp is 0.1597 (0.74) and is statistically indistinguishable from zero. It appears
EarnSurp is not informative to the market in the presence of MFESurp.
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6.2. Recession

Maslar et al. (2021) find that during economic downturns or
periods of higher macroeconomic uncertainty, managers tend to
change their forecasting behavior and adjust the features of their
earnings forecasts such as forecast form, width, and horizon. Their
findings indicate the possibility that firms in Japan may also mod-
ify the terms of their OMR programs in times of higher macroe-
conomic uncertainty. Following Maslar et al. (2021), we define
economic downturns as recessionary months identified by the
Economic and Social Research Institute (ESRI) affiliated with the
Japanese Cabinet Office, and we create an indicator variable Re-
cession that equals one if a share repurchase is announced during
ESRI-identified recessionary periods (i.e., February 2008 - March
2009 and March - November 2012), and zero otherwise. Of the
5,112 share repurchases in our sample, 22.6% are announced dur-
ing the recession.

Panel B of Table 11 reports the re-estimation results of the re-
purchase plan size and period regressions in Table 4 (Columns
(2a) and (2b)) and Table 5 (Columns (3a) and (3b)) with Recession
being included in the models as an additional independent vari-
able. Panel B shows that the estimated coefficient on Recession is
not statistically significant in all model specifications. Furthermore,
untabulated analysis shows that the results remain unchanged
even after including an interaction variable between MFESurp (zM-
FESurp) and Recession in these models. Overall, these findings sug-
gest that managers in Japan do not modify the terms of the re-
purchase programs during recessionary periods to a greater extent
than they do during non-recessionary periods.

6.3. Industry fixed effects

In our main analysis, we treat Mimic (i.e., the portion of other
firms in the same industry that announce OMRSs) in the first-stage
probit regression as an exclusion restriction, and omit it from the
second-stage outcome regressions in Tables 4 and 5 (Lennox et al.,
2012; Bonaimé, 2015). We also do not include industry fixed effects
in the outcome regressions due to the concern about their possi-
ble correlation with Mimic. Nevertheless, it is possible that firms
in the same industry modify the terms of the OMR program differ-
ently than firms in other industries. To investigate the possibility,
we re-estimate the repurchase plan size and period regressions in
Table 4 (Columns (2a) and (2b)) and Table 5 (Columns (3a) and
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Table 11
Robustness tests.
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Panel A: Current earnings surprise

Variable (2a) PlanSize (2b) PlanSize (3a) LnPlanDays (3b) LnPlanDays
EarnSurp 0.0631 0.0065 -1.7003
(1.17) (1.31) (-0.94)
MFESurp -0.2218 -0.2282 4.1795
(-3.51)=* (-3.53)*** (1.95)*
zEarnSurp -0.0246
(-0.81)
ZMFESurp 0.0315
(0.62)
zZMFESurp*zPlanSize 0.0477
(2.11)
zPlanSize 0.4487
(12.33)**
Control Variables Included Included Included Included
Adjusted R? 0.1131 0.1416 0.3349 0.3391
N 388 388 388 388

Panel B: Recession

Variable (2a) PlanSize (2b) PlanSize (3a) LnPlanDays (3b) LnPlanDays
Recession 0.0030 0.0026 -0.0183 -0.0355
(1.33) (1.16) (-0.22) (-0.42)
MFESurp -0.1432 -0.1461 2.1377
(-3.95)%*+ (-4.00)* (1.92)
zZMFESurp 0.0097
(0.38)
zZMFESurp*zPlanSize 0.0038
(3.45)**
zPlanSize 0.3681
(17.52)*
Control Variables Included Included Included Included
Adjusted R? 0.1215 0.1262 0.2848 0.2902
N 1,215 1,215 1,215 1,215

Panel C: Industry fixed effects

Variable (2a) PlanSize (2b) PlanSize (3a) LnPlanDays (3b) LnPlanDays
MFESurp -0.1456 -0.1482 2.3712
(-4.03)*** (-4.07)*** (2.04)*

zMFESurp 0.0152

(0.57)

zMFESurp*zPlanSize 0.0375

(3.38)***

zPlanSize 0.3611

(17.28)***

Industry Dummies F-statistic F-statistic F-statistic F-statistic

9.57+** 8.89*** 9.03*** 6.97***

Control Variables Included Included Included Included

Adjusted R? 0.1586 0.1608 0.3250 0.3302

N 1,215 1,215 1,215 1,215

This table presents the estimation results of including the additional independent variables, namely, EarnSurp (Panel A), Recession
(Panel B), and Industry Dummies (Panel C), to the repurchase plan size and period regressions in Table 4 (Columns (2a) and (2b))
and Table 5 (Columns (3a) and (3b)). EarnSurp is an actual net income released at the annual earnings announcement date minus
analysts’ consensus forecast of net income scaled by the market capitalization at the end of the month prior to the announcement of
the actual net income; zEarnSurp is the standardized variable of EarnSurp; Recession is an indicator variable that equals one if a share
repurchase is announced during recessions identified by the Economic and Social Research Institute affiliated with the Japanese Cabi-
net Office (February 2008 - March 2009 and March - November 2012), and zero otherwise; and Industry Dummies are a set of dummy
variables for industries specified by the Nikkei 36 industry classification. Other variables are defined in Table 2. t-statistic is presented
in parentheses below each coefficient estimate and is based on one-way cluster-robust standard error by firm. F-statistic is provided for
joint significance testing of Industry Dummies in Panel C. *, **, and *** represent significance at the 10%, 5%, and 1% levels, respectively.

(3b)) with Industry Dummies (i.e., a set of dummy variables for in-
dustries specified by the Nikkei 36 industry classification) being
added as additional independent variables. The results are reported
in Panel C of Table 11.

Panel C shows that the joint significance test of Industry Dum-
mies yields significant F-statistic in all model specifications, high-
lighting the importance of controlling for the variations in repur-
chase plan size and period across industries. However, the esti-
mated coefficient value and the statistical significance of our vari-
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able of interest MFESurp remain largely unchanged after the inclu-
sion of industry fixed effects in all regressions. Overall, the results
reported in Panel C confirm the robustness of our main analysis to
the inclusion of industry fixed effects.

7. Conclusion

The signaling hypothesis argues that a firm announces a share
repurchase to signal to the market that the manager believes the
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share is undervalued. However, the stock market may scrutinize
the credibility of the undervaluation signal for OMRs because these
repurchases are non-binding commitments. Moreover, when firms
simultaneously announce bad news, the signal of the announce-
ments may further undermine the credibility of the OMR signal.
Prior studies show that the market participants consider several
factors (e.g., past repurchase completion rate, insider purchases of
its shares before the announcement) when evaluating the credi-
bility of the signal from OMR announcements. This paper investi-
gates whether managers of repurchasing firms modify the terms of
the OMR program when simultaneous announcements of bad news
threaten the credibility of the signal from the OMR announce-
ments.

Using a sample of 5,112 OMR announcements over the period
2004-2017, we show that managers of repurchasing firms increase
the repurchase plan size and shorten the repurchase plan period
with the magnitude of the simultaneously announced bad news.
We also find that these signal strength adjustments are informative
to the market. These results hold after using various methods that
control for sample selection bias. Overall, our study contributes to
the share repurchase literature by extending the signaling hypoth-
esis. To the best of our knowledge, our study is the first to demon-
strate how managers strategically modify the terms of the repur-
chase program in order to strengthen the signal of the OMR an-
nouncements, especially when the credibility of this signal is un-
dermined by the bad news in the simultaneous announcements.
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