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The Supply Effect and the Share Repurchase Puzzle: 

A Fresh Look with Evidence from Japan 

 

1. Introduction 

 

Announcements of share repurchases and their impact on stock prices have been 

examined extensively and a large number of studies have documented a positive stock 

price response to announcements of repurchase programs.
1
 This substantial body of 

evidence is supportive of the idea that stock-repurchase announcements signal potentially 

positive information about the firm.  However, despite extensive research, little is known 

about the stock price behavior around days when firms actually purchase shares in the 

course of their repurchase programs. Prior research has not focused as much on the daily 

repurchase period because days when share purchases do occur are not readily 

identifiable in the United States.
2
 Consequently, examination of the price impact of 

disclosures and the execution of actual stock repurchases is also limited. Further 

empirical analysis is warranted.  

We offer an alternate perspective on the positive price movements surrounding 

repurchase programs by exploring the implications of Miller’s (1977) divergence of 

opinion model, which postulates downward-sloping demand curves. If Miller’s model is 

valid, a significant supply effect should manifest itself during an actual repurchase 

period. To examine this potential explanation, we analyze a set of Japanese stock 

repurchase programs. Disclosure rules for Japanese stock repurchases provide a distinct 

opportunity to examine stock price behavior during daily repurchase periods since stock 

                                                   
1  Among others, see Vermaelen (1981), Comment and Jarell (1991), and Grullon and Michaely (2004) in the U.S. and 

Hatakeda and Isagawa (2004) in Japan.   
2 The few studies that do examine the repurchase period include Brockman and Chung (2001), Zhang (2002, 2005), 

Cook, Krigman and Leach (2004), Ben-Rephael, Oded, and Wohl (2014) and Dittmar and Field (2014). Of these, the 

latter three studies employ U.S. repurchase-period data. 
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returns are free from information effects of the actual repurchase activity. Investors do 

not know about repurchase transaction details, until the programs’ disclosure day when 

details of the shares repurchased are revealed.
3
 Accordingly, Japanese data permits a 

unique separation of the stock price reaction associated with the release of new 

information and the price reaction solely attributable to the firm’s actual daily stock 

purchases during a repurchase program. These ground rules permit a direct test of the 

relation between supply changes through open-market repurchases and contemporaneous 

stock returns. Specifically, they permit an examination of a supply effect, as posited by 

Miller (1977), which may explain stock price behavior during the actual daily repurchase 

period. This kind of analysis is not possible in the U.S., since the actual repurchase period 

is not readily identifiable.
4
 

Miller (1977) suggests that the demand curve for a stock slopes down when (i) 

there is a divergence of opinion about the stock and (ii) the stock faces short-sales 

constraints. Accordingly, given these conditions and constraints, as the stock repurchase 

decreases the float (that is, the supply of shares traded is reduced), the shares remaining 

in the market are held by investors with a higher valuation of the stock. We propose and 

test a Divergence of Opinion Hypothesis based upon the predictions of Miller’s (1977) 

model. The Divergence of Opinion Hypothesis (discussed at length in Section 3 of the 

                                                   
3  In Japan when a firm repurchases shares from the market it must disclose the repurchase details which include 

information regarding the repurchase period, the repurchase size and repurchase price, by the 14th day of the following 

month (Finance Instruments and Exchange Act 240 (6-2)). The disclosure (notification of the stock repurchase) can 

follow within a few days of the end of the actual repurchase period, it can be several days later and/or it can even be in 

the middle of the month following the actual repurchase period. 
4 Prior to 2004, firms generally reported only the aggregate number of shares repurchased over the quarter without    

distinguishing between market and non-market transactions.  At the beginning of 2004 the SEC adopted several 

amendments to Rule 10b-18 to enhance transparency.  U.S. firms are now required to report detailed information about 

their repurchase activity in their quarterly financial reports.  The requirements include reporting the number of shares 

repurchased each month on the open market and firms are also required to reveal the average price per share paid during 

the period.  Though several studies examine stock price behavior during the repurchase period using post-2004 data, 

understanding of repurchase behavior is far from satisfactory due to the fact that researchers are not able to fully identify 

the actual repurchase period in the U.S. 
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paper) offers unambiguous predictions that price-pressure effects will become evident 

during the repurchase program when the firm purchases its stock.  Specifically, we 

examine whether stock price behavior during the actual repurchase period is consistent 

with the Divergence of Opinion Hypothesis. 

To reiterate, an empirical test involving Miller’s (1977) model requires alternate 

measures of the divergence of opinion.
 
It also specifically requires that a sub-sample of 

firms in the study must be short-sales constrained.
 
We test Miller’s (1977) model 

employing alternate measures of divergence of opinion and examine their effect 

combined with those of short-sales constraints.
 5

 We find a significant price rise during 

the actual stock repurchase period. The stock returns are significantly associated with 

repurchase size, and they are also associated with short-sales constraints and divergence 

of opinion measures.  These findings are supportive of our Divergence of Opinion 

Hypothesis.   

The Japanese repurchase data permits us to address another question that has been 

of interest to financial economists. A substantial literature examines whether managers 

successfully time repurchases to buy their stock at a discount.  If repurchases are 

successfully timed to buy undervalued stocks, one would expect managers to purchase 

their shares when the stock price is lower than the average stock price during the 

repurchase period. Prior studies offer conflicting results and reach differing conclusions 

regarding managerial ability to do so. The findings in Stephens and Weisbach (1998), 

Zhang (2002, 2005), Ben-Rephael, Oded, and Wohl (2014) and Dittmar and Field (2014) 

support the Timing Hypothesis which posits that managers possess the skill to identify 

                                                   
5 The proxy for short-sales constraint and the alternate proxies employed to gauge the divergence of opinion are 

discussed in Section 4 of this paper. 
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and purchase undervalued stock.  On the other hand, Cook, Krigman and Leach (2004) 

use daily U.S. open-market repurchase data and their results are not supportive of 

managers’ timing skills. To resolve this conundrum, we revisit the question.  

If indeed there is a supply effect, it cannot be detected ex post because the actual 

size of the repurchase activity will affect stock prices. Accordingly, we examine stock 

prices before the repurchase and use the average stock price from program announcement 

to the day before the actual repurchase to isolate the supply effect. We find that, during 

the repurchase period, the highest relative repurchase sizes are made when the stock 

prices are, on average higher, and not lower, than prices preceding the purchase. Our 

evidence is not supportive of the idea that managers have the ability to “time” their 

purchases. Instead, we consider the results to be generally consistent with the findings in 

Cook, Krigman and Leach (2004).   

Finally, our data permits us to examine another important question. The positive 

long-term performance following stock repurchase-program announcements has been a 

long-standing buyback anomaly. We also examine the repurchasing firms’ long-run 

performance and find that the excess returns are significantly positive and the 

repurchasing firms’ stock outperforms their benchmark only during execution periods 

when actual repurchase-activity takes place. We find that during non-execution periods, 

the repurchasing firms’ stock performance is normal. Our findings indicate that the 

supply effect, at least partially, explains the positive long-term performance following 

stock repurchase-program announcements by increasing the stock price during actual 

repurchase periods. This new explanation provides a plausible resolution to the buyback 

anomaly. 
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The remainder of the paper is organized as follows. Section 2 describes Japanese 

open-market stock repurchase procedures.  Section 3 discusses our hypotheses.  Section 4 

describes our data.  In Section 5, we report the empirical results and discuss our findings.  

Section 6 concludes our paper.
 
 

 

2. Open-market Repurchases in Japan 

2.1. Historical background 

For much of its modern financial history, stock repurchases were effectively 

forbidden in Japan.  The policy was gradually relaxed during Japan’s financial 

deregulation period in the 1990s.  The first change was a revision of the commercial law 

that permitted firms to buy back shares in 1994.  Yet, the treatment of repurchases for tax 

purposes meant that few stock repurchases actually took place.  Japan’s repurchase policy 

gradually changed to resolve tax issues, simplify governance procedures, and specify 

disclosure regulations, to the effect that by 2001 stock repurchases became more 

commonplace.   

2.2. Disclosure Rule 

Figure 1 shows the schedule of Japanese open-market repurchases.  First, the 

decision to repurchase shares is made at the firm’s board meeting or at the general 

meeting of shareholders, and the repurchase program is immediately made public.  The 

program period, the maximum number of shares to be repurchased, and the maximum 

amount of money to be spent is also announced on that day.  A company can announce its 

repurchase size as a range of values and is permitted to stop share buybacks in the middle 

of the program period. Within these limits, firms can freely repurchase stock; there is no 
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limit or a maximum number of individual repurchases.
6

  Firms must disclose the 

repurchase trade details (i.e., the date of the repurchases, the repurchased equity size, and 

the repurchase price) by the 14th day of the month following the open-market 

repurchases (Finance Instruments and Exchange Act 240 (6-2)).  In practice, many firms 

reveal their repurchases shortly after they take place, rather than waiting the maximum 

time required by regulations.   

Figure 1 shows the repurchase period during which firms buy back their stocks. 

The disclosure date is the day when firms disclose, and investors get access to, the 

completed repurchase trade details.  Therefore, the supply effect associated with 

repurchase trades should be observed during the repurchase period and the related 

information effect of these trades should be revealed on the announcement and disclosure 

dates.  

*** Figure 1 about here *** 

 

3. Divergence of Opinion and alternate hypotheses  

Alternate explanations have been offered to explain the price behavior around 

stock repurchases.  In traditional finance, a firm’s stock price equals the expected future 

cash flows discounted by the firm’s systematic risk.  Accordingly, the demand curve for a 

stock should be almost perfectly horizontal.  Assuming no new information is released, 

we should observe virtually no price impact when the supply of shares decreases through 

share repurchases.  However, regulators as well as practitioners argue that the share 

repurchase activity causes a firm’s stock price to appreciate.  This view, called the supply 

                                                   
6   Although not required, some Japanese firms announce their repurchase plan the day before their actual repurchases.  

In the analysis below, we exclude such firms. 
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effect (originally proposed and tested by Scholes (1972) with a focus on secondary equity 

issues), contends that a decrease in the supply of shares causes an increase in a firm’s 

stock price because the demand curve for shares is downward sloping. The reverse effect 

is posited when there is an increase in the number of shares.  

Downward-sloping demand curves have the broad implication that assets need not 

be priced exactly at their fundamental values.  Even uninformative supply shocks can 

move prices.  Though Scholes concluded that the demand curve is essentially horizontal, 

he found a permanent price decline associated with equity issuance.  Since then, several 

studies such as Shleifer (1986), Lynch and Mendenhall (1997), and others find evidence 

supportive of the idea that demand curves for firm shares are not horizontal, as is 

generally assumed in traditional finance.  

The divergence of opinion model, originally proposed by Miller (1977), has 

received a great deal of attention in the finance literature recently.
7
 Miller argues that the 

demand curve for stocks is downward sloping and stocks with a wide divergence of 

opinion regarding their intrinsic value are likely to become overpriced if they face short-

sales constraints. The indicated overpricing occurs because less optimistic investors are 

unable to participate in the stocks’ price discovery process.   Consequently, a decrease in 

the supply of shares leads to an increase in stock price that is unrelated to any new 

information about the firm.
8
  

                                                   
7 See, for example, on asset pricing: Asquith, Pathak and Ritter (2005), Chen, Hong and Stein (2002), Deither, Malloy 

and Scherbina (2002); Hong and Stein (2003, 2007), Jones and Lamont (2002), Nagel (2005); on earnings 

announcements: Berkman, Dimitrov, Jain, Koch and Tice (2009); on equity offerings: Diether (2004), Gao and Ritter 

(2010), Morris (1996); on mergers: Moeller, Schlingemann and Stulz (2007), Chatterjee, John and Yan (2012); and on 

stock splits: Greenwood (2009). 
8 Miller (1977, p 1155) argues that, “… the short run supply of a stock is fixed, so that fluctuations in price are caused 

by rightward or leftward shifts of the demand curve…Except to the extent that short selling increases the effective 

supply.”  Miller (1977, p. 1162) also says, “… without short selling the price of a security is raised if there is 

divergence of opinion.  A sufficient amount of short selling could increase the volume of the security outstanding until 

its price was forced down to the average valuation of all investors.” 
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Divergence of Opinion Hypothesis: We posit that the reduction in the supply of 

shares will cause an increase in stock prices and that these price pressure effects will be 

evident only during periods when shares are actually being purchased pursuant to firms’ 

repurchase programs. Further, consistent with Miller (1977), this effect should be 

particularly observable for stocks facing short sales constraints and a wide divergence of 

opinion.  

Timing Hypothesis: The idea herein is that managers have the ability to detect 

when their stock becomes undervalued. They then proceed to buy shares. Arguably the 

stock is undervalued and the associated price appreciation during the repurchase period is 

inevitable and is not affected or caused by the managerial action. Accordingly, the Timing 

Hypothesis also predicts a price increase during the repurchase period.  

Information Hypothesis: Prior literature has documented positive abnormal 

returns at the announcement of repurchase programs. Those results are consistent with the 

idea that the managerial decision to purchase stock in the open-market is viewed by 

investors as a signal that the firm’s stock is currently undervalued. We define the 

undervaluation-signal idea as the Information Hypothesis.
9
  

Assuming that the actual repurchase size is not large enough to capture investors’ 

attention, the Information Hypothesis predicts normal returns during the actual 

repurchase period.   On the other hand, the Divergence of Opinion Hypothesis predicts 

that returns during the repurchase period should be positively related to repurchase size.  

Further, consistent with Miller (1977), the Divergence of Opinion Hypothesis predicts 
                                                   
9 In this study we do not analyze the announcement date information effects and they are not central to our 

research questions. However, to the extent that the market assigns a positive probability that the 

announced repurchases will be subsequently implemented and thus computes a positive expected value for 

future supply effect, the Divergence of Opinion Hypothesis predicts positive abnormal stock returns upon 

announcements of repurchases. This is an alternate explanation for the positive price reaction to the 

announced beginning of stock repurchase programs. 
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that the stock repurchases by firms with significant short-sales constraints and greater 

divergence of opinion should have higher returns during the repurchase period.   

3.1 Actual Repurchase Period Returns 

As stated above, unlike most studies in this area, our emphasis is neither on the 

Announcement Date nor on routine disclosures made during the repurchase program 

Disclosure Dates. Our analysis is not focused on confirmation or denial of potential 

information effects on those event dates. Instead, we focus on the actual repurchase 

period, during which Japanese firms do not release information about their repurchase 

activity.  

The ability to identify days with actual share repurchase information allows us to 

examine the Timing Hypothesis and to address the following questions.  Do firms 

repurchase their shares at discounted prices relative to the prices paid by ordinary 

investors?  Are actual repurchase transactions followed by positive or negative abnormal 

returns?  Previous studies have found mixed evidence.  Our data provide an opportunity 

to re-examine these issues and to test them more directly since we can precisely identify 

the repurchase period.  

Using quarterly data, Stephens and Weisbach (1998) find that open-market 

repurchases are negatively related to prior stock price performance and suggest that firms 

repurchase undervalued stocks.  Using Hong Kong data, Zhang (2005) finds that firms 

buy back shares after price drops and the three-day stock returns (including the actual 

repurchase day and the following two days) are significantly higher.  Using U.S. data, 

Ben-Rephael, Oded, and Wohl (2014) identify and examine the actual repurchase month 
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and find that firms’ repurchase prices are significantly below average market prices. 

These results support the Timing Hypothesis.   

However, there are some unresolved issues with these findings. First, in Zhang’s 

(2005) sample, there is no time lag between the repurchase date (event date 0) and the 

disclosure day (event date 1). It is not possible, therefore, to separate the effect of the 

information released on the disclosure date from a possible supply effect, if any. Second, 

using daily U.S. open-market repurchase data, Cook, Krigman and Leach (2004) examine 

managers’ timing ability and find that although the three-day returns prior to the 

repurchase are significantly negative for twenty-four NYSE listed firms, they are not 

significantly negative for forty-one of the NASDAQ listed firms in their sample.  The 

Cook et al results are not supportive of the Timing Hypothesis.
10

 Third, we explain below 

why it is especially important to identify the actual repurchase period precisely to address 

this question.  

If indeed there is a supply effect, then the repurchase activity will cause an 

increase in the stock price. Thus to correctly measure the managerial timing ability, one 

must compare the actual repurchase prices against the average stock price from program 

announcement to the day before the actual repurchase. Figure 2 illustrates this idea. As 

shown in the example in Figure 2, the average price computed ex post, has been affected 

by the repurchase-caused supply effect. Therefore, using the average price computed after 

the repurchase produces biased results, tilted in favor of finding managerial ability to 

time the repurchase. It will lead to a false positive in support of the Timing Hypothesis. 

Hence, if the objective is to verify whether the evidence supports the Timing Hypothesis 

                                                   
10 Cook, Krigman and Leach (2004) employ a small survey-based sample. We use a much larger sample 

which is not subject to selection issues inherent in self-reported responses in survey data.  
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or the Divergence of Opinion Hypothesis, it is critical to precisely identify the actual 

repurchase period.  

***Figure 2 about here*** 

3.2 Long-run performance and Execution versus Non-Execution Periods 

Prior literature has documented significantly positive long-term performance after 

a stock repurchase program announcement.  This positive performance has been called 

the buyback anomaly and has become the center of attention for many researchers.
11

   

Much of the recent literature explains this performance as a combination of an 

underreaction, wherein the market underreacts to the announcements of the repurchase 

program (Ikenberry et al. (1995) and Lakonishok and Vermaelen (1990)), and the Timing 

Hypothesis, in which firms perceive mispricing and time their repurchase to take 

advantage of the undervaluation (Dittmar (2000) and Peyer and Vermaelen (2009)). 

The results of empirical analysis of the relationship between positive long-term 

performance and actual stock repurchases are ambiguous.  Ikenberry et al. (2000), Ben-

Rephael, Oded, and Wohl (2014) find that long-term performance of firms that really did 

repurchase their stock after the program announcements is higher than the performance of 

firms that did not.  Zhang (2005) investigates long-term performance following the actual 

repurchase month and does not find superior performance following open-market 

repurchases, except in the case of small and “value” firms.  The long-term performance 

following announcements of repurchase programs, where share purchases are actually 

executed, is significantly positive. However, these results show that the long-term 

                                                   
11 See for example Ikenberry, Lakonishok and Vermaelen (1995 and 2000), Lakonishok and Vermaelen 

(1990), and Peyer and Vermaelen (2009). 
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performance pursuant to repurchase program announcements is not necessarily positive.  

The divergence of opinion model may explain this inconsistency.  

If there is a supply effect, then the stock performance during periods wherein the 

repurchase program is being executed should produce higher returns. The Divergence of 

Opinion Hypothesis predicts that positive abnormal returns will only be associated with 

repurchase program execution periods and that stock returns during non-execution 

periods should not differ significantly from their benchmark.  

 

4. Data  

The value of stock repurchases in Japan increased dramatically following the 

removal of a ban on treasury stock in a 2001 Commercial Law amendment (Tong, 

Suzuki, Kato and Bremer (2013)).  We use the open-market repurchase population of all 

publicly traded firms in Japan from January 2002 to December 2011 to analyze our 

hypotheses.  We use the eol ESPer database to collect repurchase trade data (the 

repurchase period, the number of repurchased shares, and the repurchase price).  The 

announcement day of the repurchase program and the financial data are obtained from the 

Nikkei NEEDS Financial Quest (FQ) database.  Data on stock prices, stock returns, and 

the three-factor portfolio returns are obtained from the portfolio master database of the 

NPM manager. 

Consistent with prior research, we exclude from our sample repurchases by 

financial institutions or securities companies, and repurchases by firms within 250 days 

of their IPO.  Analyses of stock repurchases is a complex exercise because repurchase 

program announcements, actual repurchases, and disclosure of repurchase results may 
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occur near each other.  As described in the previous section, each type of repurchase 

event has its own hypothetical implication.  The methodological challenge is to parse 

these events in a way that permits valid empirical examination of each hypothesis while 

limiting contamination from other repurchase-related events.  We therefore divide our 

repurchase population into two parts.  These parts are summarized in Table 1.  

*** Table 1 about here *** 

Panel A of Table 1 presents summary statistics at the time of repurchase program 

announcements. The sample used is of stock repurchase program announcements for 

which there are no other repurchase-related events two-trading days before and two-days 

after the program announcement date (AD).  That is, there is no actual repurchase activity 

and/or there is no program disclosure near the program announcement date. This results 

in a repurchase announcement sample of 2,269 observations.  As stated earlier, our focus 

is not on the announcement effects but we report these numbers to show their consistency 

with prior research.  

The first column of Panel A reports summary statistics for the full repurchase 

program announcement sample.  INST is the proportion of institutional ownership and is 

used as a proxy for the degree of short-sales constraints.  It is generally known that stocks 

with higher levels of institutional ownership face fewer short-sales constraints. 

Institutional investors such as mutual funds and asset managers are likely to be the major 

lenders of shares. Stocks with low institutional ownership are particularly difficult to 

short sell because it is relatively more difficult to borrow shares to sell short in such 

stocks.  Prior studies have used the levels of institutional ownership as a proxy for short 

sales constraints (among others see Boehme, Danielsen and Sorescu (2006), Berkman, 
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Dimitrov, Jain, Koch and Tice (2009)). Accordingly, to examine the effects of short-sales 

constraints we also focus on stocks with high levels of institutional ownership and 

contrast them with stocks where the institutional ownership is low.  

*** Table 1 about here *** 

For the variables related to divergence of opinion, Miller (1977) argues that either 

uncertainty or risk increases the divergence of opinion.  We use two proxies for the 

degree of the diversity of opinion, MSE and Breadth.  MSE is computed as the mean 

square error from the market model, estimated over the 60 trading days between event 

dates (–70 to –11) before the repurchase period.  It measures the purchasing firm’s 

volatility and has been used to proxy diversity of opinion in prior research.
12

 Breadth is 

defined as the number of mutual funds that own a specific firm’s stock, divided by the 

total number of all available mutual funds reporting in the same year. 
13

 

The announced repurchase program size, Max_RelRepSize, is the potential 

number of shares to be repurchased, divided by the number of shares outstanding. Asset is 

the market capitalization at the last day of the previous month plus the book value of debt 

from the firm’s previous fiscal year.  MTB is the market-to-book ratio of the 

announcement period sample. It is computed using the closing price of the previous fiscal 

year end and the book value of the previous fiscal year.  Pre_return is cumulative 

abnormal returns estimated over event days (–20 to day −3) relative to the program 

                                                   
12 MSE has been widely used as a diversity of opinion proxy. See, among others, Gebhardt, Lee and 

Swaminathan (2001), Danielsen and Sorescu (2010), Chatterjee, John and Yan (2012), Boehme, 

Danielsen, and Sorescu (2006) and Vijh and Yang (2013).  
13 Breadth is used as a proxy for the diversity of opinion by Chen, Hong and Stein (2002), Moeller, 

Schlingemann and Stulz (2007) Dittmar and Thakor (2007) and Vijh and Yang (2013). Moeller et al 

(2007) argue that MSE may not only be a proxy for diversity of opinion, but may also proxy other 

factors, such as information asymmetry. Accordingly, Moeller et al (2007) do not use MSE as their proxy 

for the diversity of opinion and use Breadth instead.  
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announcement day AD. The stock returns preceding repurchase-program announcements 

are negative and statistically significant (-2.97%, t-statistics = –9.93). 

Panel B of Table 1 reports summary statistics for the repurchase period sample.  

Each actual repurchase period is the day when the firm actually executes its stock 

repurchase. We identify the repurchase period from the disclosures made by the firm. The 

repurchase period sample includes all Japanese stock repurchases for which there is a 

board (or shareowners) meeting that announces a repurchase program, specifies a 

repurchase period and has a disclosure date on which the firms reports the details of the 

program.  The repurchase period population has 10,749 repurchase observations.   

RelRepSize is defined as the number of repurchased shares divided by the number 

of shares outstanding before the program announcement. As shown in Panel B of Table 1, 

on average, firms spend 875 million yen during the repurchase period and purchase 0.41 

percent of shares outstanding.  The market-to-book ratio of the repurchase period sample 

MTBRP is computed using the closing price just before the repurchase period.  MTBRP 

(1.154) appears to be lower than the market-to-book ratio of the repurchase program 

announcement sample MTB reported in Panel A (1.398). However, the construction of the 

samples in each panel is different and hence they are not directly comparable.  

Abnormal returns are defined as the return on the stock minus the return on the 

value-weighted market index.  CAR represents cumulative abnormal returns during the 

repurchase period. Pre_return is the cumulative abnormal returns estimated over event 

days (−20 to −3) relative to the first trading day of the repurchase period.  We find that 

stock returns preceding actual repurchases have a positive and significant upward trend 

(t-statistics = 7.19).  
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5. Empirical Results 

5.1. Actual Repurchase Period: Univariate Results  

Figure 3 plots cumulative abnormal returns surrounding the repurchase period. 

Panel A of Figure 3 shows the cumulative abnormal returns (CAR) for the total sample.  

TD represents the first day of the stock repurchase period and we find that CARs increase 

gradually after the first day of the stock repurchase period. The CAR for the event period 

(TD to TD +30) is about 2.88 percent.   

The Diversity of Opinion Hypothesis predicts a positive relationship between 

stock repurchase size and cumulative abnormal returns.  To examine this question, we 

divide our sample into three repurchase size groups.  The group with the largest 

repurchase is called Highest RelRepSize and the group with the lowest repurchase size is 

called Lowest RelRepSize.  Although CARs increase gradually after TD for all three 

groups, it increases the most for the Highest RelRepSize; and the group with the least 

increase in the cumulative abnormal returns after TD is the Lowest RelRepSize group. 

These results are supportive of a positive relationship between repurchase size and stock 

returns during the repurchase period.  

Panel A of Table 2 presents the corresponding summary statistics of the 

cumulative abnormal returns during the repurchase period and confirms the results 

depicted in Figure 3.  The average (median) CAR is 2.62 percent (1.70 percent).  Similar 

to the result in Figure 3, we find that the more shares firms repurchase, the greater is the 

stock price appreciation during the repurchase period.  However, the results in Figure 3 

and Panel A of Table 2 do not assess whether short sales constraints and the diversity of 
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opinion among investors are associated with the cumulative abnormal returns during the 

repurchase period.  Those results are reported in Panels B, C and D of Table 2.  

Panel B of Table 2 shows that, with the exception of the lowest repurchase size 

group, the stock returns are inversely related with the constraints on short selling. The 

stock returns for the lowest institutional ownership stocks are significantly higher than 

the corresponding returns for highest institutional ownership stocks (i.e. the low short 

sales constraints sample).  These results suggest that there is a supply effect associated 

with short sales constraints and are supportive of the Diversity of Opinion Hypothesis.  

Panel C and D of Table 2 examine whether the diversity of opinion among 

investors impacts stock returns during the repurchase period.  We divide the sample into 

three groups based on the respective level of the MSE and Breadth variables.  For the full 

sample and all of the subsamples in Panel C, the cumulative abnormal returns of the 

highest MSE sub-samples are significantly higher than those of the lowest MSE sub-

samples.  Panel D of Table 2 shows that, with the exception of the lowest repurchase 

group, the cumulative abnormal returns for the high divergence of opinion sample (i.e. 

the sub-sample with the lowest Breadth) is significantly higher than the returns for the 

low divergence of opinion sample (i.e. highest Breadth stocks).  These results are also 

consistent with the Diversity of Opinion Hypothesis. 

5.2. Actual Repurchase Period: Multivariate Results  

To verify and interpret the Diversity of Opinion Hypothesis in more detail, we run 

multiple regressions.  The dependent variable is the cumulative abnormal return CAR 

during the repurchase period.  The independent variables of primary interest are 

RelRepSize, INST, MSE and Breadth.  Given that RelRepSize proxies for the level of the 
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supply curve shift, it should be positively associated with CAR.  INST is the proxy for 

short sales constraints.  Therefore, we posit that INST should be negatively correlated 

with CAR. Miller (1977) argues that the slope of the demand curve gets steeper as the 

divergence of investor opinion widens. MSE and Breadth are proxies for the level of the 

diversity of opinion, where MSE increases and Breadth decreases as the divergence of 

investor opinion widens. Therefore, we predict that MSE should be positively related to, 

and Breadth should be negatively correlated with CAR. 

We use the remaining independent variables to control for other factors that may 

affect stock returns during the repurchase period.  The Timing Hypothesis argues that 

stock returns following repurchase activity will increase because firms repurchase their 

stock when they are relatively undervalued.  We use Asset, as a proxy of firm size and 

predict that ln(Asset) will be negatively associated with CAR because small firms may 

face serious informational asymmetries and undervaluation could arise more frequently 

for these firms.  We also use MTB and Pre_return as other market timing hypothesis 

proxies and predict that MTB and Pre_return are negatively associated with CARs.  

Huang and Thakor (2013) argue that repurchases alleviate disagreement of opinion 

between managers and investors.  Their model predicts that the degree of disagreement is 

positively correlated with CAR.  Dittmar and Thakor (2007) use the difference between 

analyst forecasts and actual earnings per share (EPS) as a proxy for the disagreement 

between management and investors.  In Japan, a large number of firms disclose their 

managerial forecasts every year.  We consider the analyst forecasts as representative of 

investors’ expectations.  Using managerial forecasts and analyst forecast, we define two 

variables that proxy the degree of disagreement, Beats or Meets and Diff_Forecast.  Beats 
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or Meets is the number of times prior to the actual repurchase that the managerial forecast 

actually beats or meets the firm’s earnings number over the preceding two years. Thus 

Beats or Meets must lie between zero and two.  Diff_Forecast is defined as:   

Diff_Forecast = (analyst forecast – managerial forecast)/Asset 

 

The average analyst forecasts of net earnings should have been made immediately after 

the managerial forecasts of net earnings are released, which in turn should have been 

made just prior to the actual repurchase.
 14

The denominator is the book value of assets.
 

We predict that Beats or Meets and Diff_Forecast are negatively associated with CAR.  

 Rep_Period denotes the length of the repurchase period.  DD dummy is a dummy 

variable that takes the value one if there is a disclosure of previous actual repurchase 

within the repurchase period and zero otherwise.   The Information Hypothesis argues 

that the disclosure of actual repurchase will increase stock price because firms implement 

their repurchase to signal undervaluation (good news) to investors.  This variable permits 

isolation of contaminating information associated with previous disclosures.   

The multiple regression results are presented in Table 3. Panel A reports the 

results for the total sample. Panel B and C of Table 3 present the findings for the 

subsamples divided by repurchase size, the level of short sales constraints and the degree 

of the diversity of opinion. In all the models shown in Panel A of Table 3, the coefficient 

of RelRepSize is positive and significantly related to the cumulative abnormal returns, as 

predicted.  In models 2, 3, and 4, we find that the coefficients of INST and Breadth are 

negatively associated with cumulative abnormal returns and the coefficient for MSE is 

positively associated with cumulative abnormal returns.  These results are consistent with 

the Diversity of Opinion Hypothesis.   

                                                   
14 The managerial forecast and analyst forecast must be no more than 60 days prior to the actual earnings. 
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In models 5 and 6, the coefficients for the disagreement variables (i.e. Beats or 

Meets and Diff_Forecast) are not significant.  These results are not supportive of the 

disagreement hypothesis proposed by Huang and Thakor (2013) and Dittmar and Thakor 

(2007). In all models, the coefficients for MTB and Pre_return are negative and 

significantly associated with CAR.  These results are consistent with the Timing 

Hypothesis. In all models, DD dummy is negatively associated with CARs. The result is 

not supportive of the Information Hypothesis. 

In order to examine the relation between repurchase size and our other variables 

of interest, we divide the sample by repurchase size in Panel B of Table 3. In Panel C, we 

further divide the sample into eight sub-samples by short sales constraint and divergence 

of opinion.  If the left shift of supply curve is too small, the short sales constraint and 

diversity of opinion will not affect stock returns during the repurchase period.   

In Panel B, our hypothesis predicts that RelRepSize, INST, MSE, and Breadth of 

the high repurchase size sample affect CAR more than those of the low repurchase size 

sample.  In models 1, 2, and 3 of Panel B, we find that the coefficients of INST and 

Breadth are negatively associated with cumulative abnormal returns and the coefficient of 

MSE is positively associated with cumulative abnormal returns.  However, we find that in 

Panel B, the coefficients of the INST in model 6 and the coefficients of Breadth in model 

8 are not significantly associated with CARs. These results are consistent with the 

Diversity of Opinion Hypothesis. But in model 7 of Panel B, the coefficient of MSE is 

positively associated with CARs. This result is not supportive of our hypothesis. 
15

 

                                                   
15 It is our conjecture that MSE may be picking up some information related effects, as argued by Moeller 

et al (2007).  Please see footnote 12.  
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The repurchase size measures the degree of the left shift of the supply curve. We 

find that in all models of Panel C of Table 3, the repurchase size is positively associated 

with CARs. Our hypothesis predicts that the repurchase size of high short sales 

constraints (Low INST) & high diversity of opinion (High MSE or Low Breadth) group is 

more positively related with CARs than the size of other groups.  The coefficient of 

RelRepSize for the high short sales constraints and high diversity of opinion group is 

larger than the coefficient of other groups. The results are consistent with the Diversity of 

Opinion Hypothesis. 

5.3. Temporary or Permanent Effects?  

In the previous section, we find that the CAR during repurchase periods is 

significantly positive and significantly correlated with the proxies of the shift of supply 

curve, the short sales constraint, and the diversity of opinion. However, these results do 

not imply that the stock price increase is permanent. To examine whether the price 

increase during the repurchase period is temporary or permanent, we check the abnormal 

return following the repurchase period. Table 4 reports abnormal returns after the 

repurchase period for the total sample and also for subsamples divided by repurchase 

size. LD is the last day of the repurchase period. For the total sample, CAR for the event 

period (LD to LD+20) is positive and significant 2.62% (t-statistics = 4.60). Also, with 

the exception of the largest repurchase size group, CAR for the event period (LD to 

LD+20) is positive and significant for the other sub-samples. Although the CAR [LD to 

LD+20] for the largest repurchase size group is negative (-0.45%), and the CAR 

[repurchase period] is positive 4.41%, the correlation between the two is not significant. 
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Moreover, the magnitude of the difference between CAR [repurchase period] and CAR 

[LD to LD+20] is large. These results are not supportive of a temporary price pressure. 

5.4. Timing skill 

In the repurchase period analysis we find that proxies of the timing hypothesis 

(MTB and Pre_return) are significantly associated with CARs.  These findings beg the 

question: Do managers have the ability to time the actual repurchase? We next examine 

managers’ timing ability. To address this specific question, Cook, Krigman and Leach 

(2004) and Zhang (2002) examine managers’ timing skill (TS), and define TS as:  

TS = (P* – AP) / AP,      (1) 

where                  P* = actual repurchase price 

AP = Average stock price during the repurchase program 

Zhang (2002) indicates that TS is negative for Japanese repurchase programs and 

concludes that the results are consistent with the timing theory. On the other hand, Cook, 

Krigman and Leach (2004) find that TS is negative for repurchases made by NYSE firms, 

but that it is positive for firms listed on NASDAQ and argue that their findings are not 

supportive of the managers’ ability to time their purchases.  

In view of the Divergence of Opinion Hypothesis, the timing skill measure TS, as 

defined above, has a problem. As discussed earlier in Section 3, if the demand curve 

slopes downward, the average stock price during the repurchase program AP is affected 

by the left shift of the supply curve. Figure 2 provides an example to illustrate this issue.  

To examine managers’ timing ability, free of the contaminating impact of a supply 

effect, we use a new measure of timing skill. We use the average stock price from the 

program announcement to the day before actual repurchases instead of the average stock 
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price during the repurchase program. If managers have a timing ability, TS will be 

negative. Further, managers who have timing ability would be more likely to implement 

their larger repurchases when the stock price is relatively more undervalued.  Panel A of 

Table 5 presents the summary statistics of TS.  The average TS is positive and statistically 

significant (0.56 percent, t-statistics = 4.78). Moreover, TS of the higher repurchase size 

group is larger than the TS of low repurchase size group. The results are not supportive of 

the Timing Hypothesis.  

Results presented in Panel A of Table 5 cannot identify whether short sales 

constraints and the diversity of opinion among investors are associated with TS.  As per 

the Timing Hypothesis, the stock price increase during the repurchase period is not 

directly affected by the implementation of the repurchase program. On the other hand, 

Divergence of Opinion Hypothesis predicts that the actual repurchase affects price 

directly through the supply effect. If that is indeed the case, the degree of the left shift of 

supply curve, the diversity of opinion and the short sales constraints may be correlated 

with TS. We therefore posit that RelRepSize and MSE are positively associated with TS 

and INST and Breadth are negatively associated with TS.   Panels B, C and D of Table 5 

examine the effect of short sales constraints and the diversity of opinion on TS.   

Panel B of Table 5 shows that, with the exception of the lowest repurchase size 

group, TS for the sample with high constraints on short sales is significantly higher than 

the TS of the low constraints sample.  These results imply that the supply effect is 

associated with short sales constraints and the findings are consistent with our hypothesis. 

Panel C and D of Table 5 examine whether the diversity of opinion among 

investors impacts TS.  We divide the sample into three groups based on the level of the 
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MSE and Breadth variables.  In Panel C, TS for the largest repurchase size subsample is 

significantly higher than the TS of the lowest MSE sample.  Panel D of Table 5 shows 

that with the exception of the lowest repurchase group, the TS of the high divergence of 

opinion sample (i.e. the lowest Breadth stocks) is significantly higher than those of the 

low divergence of opinion sample (i.e. highest Breadth stocks).  These results are also 

supportive of the Divergence of Opinion Hypothesis. 

5.5. Long-term performance after program announcement 

Prior research reports positive long-term performance following repurchase 

program announcements and explains this result as a combination of a market 

underreaction (Ikenberry et al. (1995) and Lakonishok and Vermaelen (1990)) and the 

managerial timing skills (Dittmar (2000) and Peyer and Vermaelen (2009)).  On the other 

hand, the Divergence of Opinion Hypothesis predicts that positive abnormal returns will 

only be associated with repurchase program execution periods and that stock returns 

during non-execution periods should not differ significantly from their benchmark. 

To compute long-term abnormal returns, we construct 25 size and book-to-market 

reference portfolios. Market capitalization is calculated as shares outstanding times the 

closing price in the month preceding the program announcement. We follow a buy-and-

hold format.  Abnormal buy-and-hold returns (ABHR) are defined as the difference 

between the buy-and-hold return for the sample firm and the return to the appropriately 

matched size and book-to-market reference portfolio.  Table 6 shows the abnormal buy-

and-hold return for 3, 6, 12 and 24 months for all repurchase firms, the firms which 

actually execute repurchases and those that did not execute their program, which we term 

as execution and non-execution firms.  For all firms, we find that the ABHR for 3, 6 and 
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12 months are significantly positive.  Among execution firms, we find that the ABHR are 

significantly positive in these periods.  On the other hand, the ABHR of non-execution 

firms are not significant.  These results are supportive of the Divergence of Opinion 

Hypothesis. 

 Since the supply effect raises the stock price in the actual repurchase month, the 

long-term performance of execution firms may be higher than those of non-execution 

firms which announce repurchase programs but do not follow through.  To examine this 

hypothesis, we use a calendar-time portfolio approach.  Portfolios are formed in calendar 

time for the total sample, execution month sample and non-execution month sample.  

Excess performance is measured using a single factor model and a three-factor model. 

Calendar-time portfolios are constructed at the beginning of May, 2001 and ending in 

December, 2012.  We adopt the two portfolio formation techniques, i.e. equal-weighted 

and value-weighted.   The divergence of opinion model predicts that significantly better 

abnormal performance will be observed in the execution month portfolio relative to the 

non-execution month portfolio.  On the other hand, neither the undervaluation nor the 

underreaction hypotheses predict any performance differences between the execution and 

the non-execution portfolios.  

Panel A of Table 7 shows the results of the calendar time portfolio regression for 

the total sample, and Panel B reports the results for the execution sample and the non-

execution sample.  The intercept of the equal-weighted portfolio for the total sample is 

positive and significant (t-statistic is 2.19) whereas the intercept of the value-weighted 

portfolio for the total sample is positive but not significant (t-statistic is 1.35).   
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Results for the execution and the non-execution month portfolios show a striking 

difference.  Panel B of Table 7 reports the intercept of the calendar time portfolio 

regression for execution month portfolio and non-execution month portfolio groups.  We 

find that for the execution month portfolio, the intercept of both the equal weighted and 

the value weighted portfolio is significantly positive but the intercept for the non-

execution month portfolio is insignificant.  These results suggest that the long term 

performance anomaly is possibly a result of the supply effect.  

 

6. Conclusions: 

 We provide a fresh perspective on the stock price returns associated with open-

market repurchase programs and offer a supply-effect based explanation for them. Rather 

than focusing on event periods associated with release of information, we examine 

instead execution periods during which firms the actually repurchase shares, during their 

open-market repurchase programs. This analyses is made possible through the use of a 

unique dataset comprising of Japanese repurchase program. In Japan, the disclosure of 

repurchase details is separated, in event time, from the actual repurchase periods. This 

setting provides an ideal opportunity to examine the actual repurchase period price effects 

in view of Miller’s (1977) divergence of opinion model which postulates downward 

sloping demand curves. These effects are particularly emphasized for firms 

simultaneously faced with a divergence of opinion and subject to short sales constraints. 

Our findings are consistent with these predictions.  We find that, during the actual 

repurchase periods, the stock returns are significantly higher for short-sale constrained 

firms with the highest degree of divergence of opinion.  



28 

Our evidence also indicates that the relatively largest stock purchases are made at 

prices higher than the average price prevailing preceding the purchase. This is a 

previously unexplored approach and our evidence is not supportive of the idea that 

managers have the ability to time their repurchases.  Finally, the positive abnormal 

returns following repurchase program announcements have long puzzled financial 

economists. We provide evidence that in the post-announcement period, the positive and 

significant abnormal returns are restricted to the execution months when the firms are 

actually purchasing their shares. The returns for the non-execution months do not exceed 

the benchmark.  Our long-term post-announcement results are consistent with a supply-

effect and offer at least a partial resolution of the longstanding buyback anomaly. 
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Figure 1. Time schedule of share repurchases in Japan 
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Figure 2. Timing Skill and the Supply Effect 
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Figure 3: Cumulative abnormal returns around the repurchase period.  

TD represents the first day of the stock repurchase period 
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Table 1  
Panel A. Repurchase Program Sample 

 
This table shows summary statistics for the repurchase program sample.  It excludes all other stock repurchase events 
that occur before and after the announcement.  The first column shows summary statistics for the specified sample.  
The second and forth columns show summary statistics for the subsamples divided by the announced maximum 
repurchase size.  Max_RelRepSize is defined as the announced number of shares to be repurchased divided by 
outstanding shares.  INST is proportion of share ownership by institutional investors.  MSE is defined as the mean 
square error, and is computed as the deviation from the value predicted by a Fama and French three-factor model 
estimated over the period from −70 days to −11 days before the announcement date.  Breadth is defined as the number 
of mutual funds that own their stocks, divided by the total number of all available mutual funds reporting in the same 
year.  Beats or Meets is the numbers prior to the actual repurchase that the managerial forecast beats or meets to their 
earnings for two years.  Diff_Forecast is defined as the mean analyst forecasts of net earnings that occurs just later 
managerial forecasts minus the managerial forecasts of net earnings that occur just prior the actual repurchase, divided 
by book asset.  Asset is the market capitalization at the last day of the previous month plus the debt book value of the 
firm from the previous fiscal year.  MTB is the market-to-book ratio.  Pre_return is cumulative abnormal returns 
estimated from day –20 to day −3 relative to the AD day.  Statistical significance levels are based on cross-sectional t-
statistics.  *** indicates significance at the 1% level in two-tailed tests.  

 

 

 
 

 

 

 

 

 

 

 

 

  

 

 

Mean Median Std.dev 10th percentile 90th percentile Obs.

Max_RelRepSize (%) 2.792 1.730 3.816 0.509 5.698 2,269

INST 0.211 0.193 0.137 0.045 0.420 2,269

MSE 2.278 2.028 1.078 1.171 3.734 2,269

Breadth 0.008 0.006 0.005 0.001 0.016 2,269

Beats or Meets 0.926 1.000 0.762 0.000 2.000 1,948

Diff_Forecast 0.006 0.002 0.025 -0.008 0.031 827

Asset 319,708 32,620 1,564,842 5,827 388,276 2,269

MTB 1.402 1.020 1.687 0.463 2.608 2,269

Pre_return -2.973 -1.412 14.270 -19.015 9.975 2,269
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Table 1 (Continued) 
Panel B. Repurchase Period and Disclosure Day Sample 

 
This table provides summary statistics for the repurchase sample.  The first column shows summary statistics.  The 
second to fourth columns show summary statistics for subsamples divided by repurchase size.  CAR[Repurchase 
period] shows cumulative abnormal returns for the entire repurchase period.  RelRepSize is defined as the number of 
repurchased shares divided by outstanding shares.  Repurchase period is the days during the repurchase period.  
Repurchase amount is the total amount of repurchased shares.  INST is proportion of share ownership by institutional 
investors. MSE is defined as the mean square error, and is computed as the deviation from the value predicted by the 
Fama and French three-factor model estimated over the period from −70 days to −11 days before the announcement 
date.  Breadth is defined as the number of mutual funds that own their stocks, divided by the total number of all 
available mutual funds reporting in the same year.  Beats or Meets is the numbers prior to the actual repurchase that the 
managerial forecast beats or meets to their earnings for two years.  Diff_Forecast is defined as the mean analyst 
forecasts of net earnings that occurs just later managerial forecasts minus the managerial forecasts of net earnings that 
occur just prior the actual repurchase, divided by book asset.  Asset is the market capitalization at the last day of the 
previous month plus the debt book value of the firm from the previous fiscal year.  MTB is the market-to-book ratio.  
Pre_return is cumulative abnormal returns estimated from day −20 to day −3 relative to the TD day.  Statistical 
significance levels are based on cross-sectional t-statistics.  ** and *** indicate significance at the 5%, and 1% levels, 
respectively, in two-tailed tests.  

 

     

 

 
 

 

 

 

 

 

 

Mean Median Std.dev 10th percentile 90th percentile Obs.

RelRepSize (%) 0.411 0.246 0.508 0.046 0.970 10,749

Repurchase period (days) 17.180 19.000 5.496 9.000 22.000 10,749

Repurchase amount (million yen) 875 30 4,790 3 1,040 10,749

INST 0.215 0.195 0.140 0.045 0.420 10,749

MSE 2.334 2.040 1.235 1.108 3.977 10,749

Breadth 0.007 0.006 0.006 0.002 0.016 10,749

Beats or Meets 0.786 1.000 0.732 0.000 2.000 10,709

Diff_Forecast 0.000 0.001 0.008 -0.009 0.009 4,387

Asset (million yen) 348,710 29,353 1,739,600 5,675 353,220 10,749

MTB 1.220 0.927 0.996 0.413 2.356 10,749

Pre_return (%) 0.750 0.345 10.811 -10.033 11.989 10,749
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Table 2 

Cumulative Abnormal Returns during the Repurchase Period, Repurchase Size, Short-sales 

constraints, and Divergence of Opinion  

 
This table shows the cumulative abnormal returns during the repurchase period for the total sample and the sample 

divided by the repurchase size (RelRepSize), the short-sales constraints, and the divergence of opinion variables. 

RelRepSize is defined as the number of repurchased shares divided by outstanding shares.  Panel A shows summary 

statistics for the CAR of the total sample.  Panels B, C and D show the CAR for the sample divided by the short-sales 

constraints (Institutional ownership) and divergence of opinion (MSE and Breadth).   INST is the ownership of 

institutional investors.  MSE, defined as the mean square error, is computed as the deviation from the value predicted 

by the Fama and French three-factor model estimated over the period from −70 days to −11 days before the 

announcement date.  Statistical significance levels of the mean cumulative abnormal return are based on the cross-

sectional t-statistics. *** indicates significance at the 1% levels in two-tailed tests.  

 

Panel A. Relative Repurchase Size 

 

 
 

Panel B. Institutional ownership and Repurchase Size 

 

 
 

 

 

 

 

Total
Low

(a)
Middle

High

(b)
t-statistics

Mean 2.62 1.37 2.08 4.41 -3.05 *** -12.25

t-statistics 26.40*** 9.89*** 13.06*** 21.34***

Median 1.70 0.82 1.58 3.01

Std.dev. 10.28 8.28 9.52 12.37

N 10,749 3,587 3,580 3,582

RelRepSize 

(a) - (b)

INST Total
Low

(a)
Middle

High

(b)
t-statistics

Low (A) Mean 3.15 1.32 2.91 5.88 -4.56 *** -9.03

N 3,583 1,373 1,184 1,026

Middle Mean 2.11 1.59 2.07 4.26 -2.67 *** -6.06

N 3,583 1,232 1,255 1,097

High (B) Mean 2.12 1.14 1.22 3.49 -2.35 *** -6.82

N 3,582 982 1,141 1,459

(A) - (B) 1.03 0.18 1.68 2.39

t-statistics 4.20 0.52 4.14 4.82

*** *** ***

RelRepSize

(a) - (b)
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Table 2 (Continued) 

 

Panel C. MSE and Repurchase Size 

 
 

 

 

Panel D. Breadth and Repurchase Size 

 

 
 

MSE Total
Low

(a)
Middle

High

(b)
t-statistics

Low (A) Mean 1.57 0.69 1.34 2.98 -2.29 *** -7.89

N 3,583 1,307 1,264 1,012

Middle Mean 2.52 1.52 1.81 4.37 -2.86 *** -7.62

N 3,583 1,249 1,199 1,135

High (B) Mean 3.77 2.05 3.20 5.45 -3.41 *** -5.99

N 3,583 1,031 1,117 1,435

(A) - (B) -2.20 -1.36 -1.86 -2.47

t-statistics -8.65 -3.81 -4.58 -4.60

*** *** *** ***

RelRepSize

(a) - (b)

Breadth Total
Low

(a)
Middle

High

(b)
t-statistics

Low (A) Mean 2.87 1.68 3.12 5.92 -4.24 *** -8.37

N 3,611 1,843 1,145 623

Middle Mean 2.58 0.76 1.77 4.84 -4.08 *** -8.39

N 3,567 1,026 1,267 1,274

High (B) Mean 2.41 1.43 1.39 3.53 -2.10 *** -5.34

N 3,571 718 1,168 1,685

(A) - (B) 0.46 0.25 1.73 2.38

t-statistics 1.97 0.67 4.44 4.46

** *** ***

(a) - (b)

RelRepSize
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Table 3 

Ordinary Least Square Regressions of Cumulative Abnormal Returns during the Repurchase 

Period 

 
This table shows the results for ordinary least square regressions of cumulative abnormal returns during the repurchase 

period of total sample and groups divided by repurchase size, short sales constraint and diversity of opinion.  The 

dependent variable is the cumulative abnormal return during the repurchase period.  Independent variables are the 

following:  RelRepSize is defined as the number of repurchased shares divided by outstanding shares.  INST is the 

ownership by institutional investors.  MSE, defined as the mean square error, is computed as the deviation from the 

value predicted by the Fama and French three-factor model for the period from −70 days to −11 days before the 

announcement date.  Breadth is defined as the number of mutual funds that own their stocks, divided by the total 

number of all available mutual funds reporting in the same year.  Beats or Meets is the numbers prior to the actual 

repurchase that the managerial forecast beats or meets to their earnings for two years.  Diff_Forecast is defined as the 

mean analyst forecasts of net earnings that occurs just later managerial forecasts minus the managerial forecasts of net 

earnings that occur just prior the actual repurchase, divided by book asset.  Asset is the market capitalization at the last 

day of the previous month plus the debt book value of the firm in the previous fiscal year.  MTB is the market-to-book 

ratio.  Pre_return is cumulative abnormal returns, estimated from day –20 to day −3 relative to the TD day.  Repurchase 

Period is the days during the repurchase period.  Previous DD dummy is a dummy variable that takes the value one if 

there is a previous disclosure within the previous 20 trading days and zero otherwise; this variables permits isolation of 

contaminating information associated with previous disclosures.  Heteroskedasticity adjusted t-statistics are presented 

in parentheses below the regression coefficients.  *, **, and *** indicate statistical significance at the 0.1, 0.05, and 

0.01 levels, respectively. 

 

Panel A: Total sample 

 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

RelRepSize 4.25*** 4.28*** 4.05*** 4.35*** 4.23*** 3.40***

(12.37) (12.43) (11.69) (12.36) (12.22) (8.44)

INST -3.73***

(-4.38)

MSE 0.48***

(3.85)

Breadth -60.05***

(-2.91)

Beats or Meets 0.12

(0.87)

Diff_Forecast -8.04

(-0.40)

ln(Asset) -0.47*** -0.25*** -0.32*** -0.30*** -0.48*** -0.28***

(-7.56) (-3.42) (-5.03) (-3.43) (-7.72) (-3.41)

MTB -1.20*** -1.20*** -1.18*** -1.16*** -1.23*** -1.48***

(-10.28) (-10.25) (-10.13) (-9.81) (-9.96) (-8.58)

Pre_return -0.07*** -0.07*** -0.07*** -0.07*** -0.07*** -0.05***

(-5.29) (-5.38) (-5.59) (-5.29) (-5.33) (-2.77)

Repurchase Period -0.07*** -0.07*** -0.06*** -0.07*** -0.06*** -0.05**

(-4.01) (-4.15) (-3.57) (-4.28) (-3.90) (-2.17)

Previous DD dummy -1.42*** -1.44*** -1.40*** -1.44*** -1.42*** -1.60***

(-7.31) (-7.41) (-7.24) (-7.41) (-7.30) (-5.20)

Constant 9.09*** 7.65*** 6.39*** 7.77*** 9.10*** 7.28***

(11.84) (9.63) (7.07) (8.48) (11.84) (6.60)

Observations 10,749 10,749 10,749 10,749 10,709 4,387

Adjusted R-squared 0.063 0.065 0.066 0.064 0.063 0.069
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Panel B: Subsample divided by actual repurchase size 

 

 

 

  

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 Model 9 Model 10

RelRepSize 4.28*** 4.10*** 4.36*** 4.27*** 3.71*** 2.39 2.14 2.39 2.53 -0.19

(9.47) (8.99) (9.59) (9.37) (6.61) (1.34) (1.21) (1.31) (1.43) (-0.10)

INST -6.48*** -1.32

(-5.02) (-1.24)

MSE 0.52*** 0.43***

(2.67) (2.80)

Breadth -104.51*** -1.38

(-3.46) (-0.05)

Beats or Meets -0.10 0.31*

(-0.49) (1.87)

Diff_Forecast -9.21 -2.70

(-0.25) (-0.13)

ln(Asset) -0.40*** -0.58*** -0.46*** -0.75*** -0.30** -0.07 -0.03 -0.15 -0.17** -0.25***

(-3.62) (-5.75) (-3.45) (-7.86) (-2.18) (-0.78) (-0.41) (-1.36) (-2.42) (-2.63)

MTB -1.68*** -1.66*** -1.59*** -1.65*** -1.63*** -0.75*** -0.73*** -0.76*** -0.82*** -1.30***

(-9.48) (-9.40) (-8.89) (-8.90) (-6.60) (-5.03) (-4.86) (-5.01) (-5.24) (-5.54)

Pre_return -0.07*** -0.08*** -0.07*** -0.07*** -0.05* -0.06*** -0.07*** -0.06*** -0.07*** -0.06**

(-4.38) (-4.44) (-4.24) (-4.20) (-1.94) (-3.73) (-3.90) (-3.72) (-3.83) (-2.09)

Repurchase Period -0.09*** -0.07** -0.09*** -0.08*** -0.05 -0.06*** -0.05*** -0.06*** -0.06*** -0.04

(-3.03) (-2.40) (-3.07) (-2.76) (-1.44) (-3.03) (-2.80) (-2.97) (-2.98) (-1.57)

Previous DD dummy -2.47*** -2.42*** -2.45*** -2.43*** -2.55*** -0.61** -0.57** -0.61** -0.59** -0.81**

(-8.01) (-7.86) (-7.95) (-7.86) (-5.28) (-2.54) (-2.39) (-2.52) (-2.47) (-2.08)

Constant 11.28*** 10.25*** 11.23*** 13.45*** 7.71*** 4.36*** 2.63** 4.89*** 4.99*** 7.03***

(8.82) (6.77) (7.70) (10.58) (4.12) (4.62) (2.47) (4.38) (5.56) (5.50)

Observations 5,373 5,373 5,373 5,357 2,193 5,376 5,376 5,376 5,352 2,194

Adjusted R-squared 0.084 0.083 0.082 0.080 0.083 0.013 0.016 0.013 0.013 0.022

High RelRepSize sample Low RelRepSize sample
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Panel C: Subsamples divided by the short sales constraint and the divergence of opinion  

High

MSE

Low

Breadth

Low

MSE

High

Breadth

High

MSE

Low

Breadth

Low

MSE

High

Breadth

RelRepSize 3.46*** 4.54*** 2.63*** 2.80*** 5.42*** 7.39*** 4.65*** 5.09***

(9.29) (7.82) (6.32) (9.23) (5.94) (4.45) (7.72) (6.76)

Beats or Meets 0.06 0.30 0.22 -0.00 0.10 0.01 0.24 0.29

(0.21) (1.15) (1.28) (-0.01) (0.28) (0.02) (1.05) (0.94)

ln(Asset) -0.29** -0.48*** -0.12 -0.03 -0.91*** -0.24 -0.07 -0.46***

(-2.02) (-2.68) (-1.45) (-0.29) (-3.57) (-0.79) (-0.52) (-2.77)

MTB -1.36*** -1.12*** -1.08*** -1.49*** -1.52*** -0.85*** -0.96*** -1.51***

(-5.61) (-4.82) (-5.40) (-6.08) (-6.36) (-3.27) (-4.19) (-6.52)

Pre_return -0.07*** -0.06** -0.05* -0.07*** -0.09*** -0.07*** -0.03 -0.08***

(-3.18) (-2.27) (-1.82) (-3.08) (-4.35) (-3.19) (-1.14) (-3.18)

Repurchase Period -0.06* -0.06* -0.01 -0.03 -0.13*** -0.05 -0.03 -0.13***

(-1.78) (-1.84) (-0.67) (-1.50) (-2.74) (-1.25) (-0.90) (-3.22)

Previous DD dummy -1.69*** -1.57*** -1.09*** -1.19*** -1.72*** -1.16*** -1.25*** -1.83***

(-4.43) (-4.51) (-4.09) (-3.88) (-3.32) (-2.76) (-3.65) (-4.02)

Constant 7.57*** 8.72*** 3.80*** 3.95*** 15.00*** 5.88* 3.64** 10.12***

(4.44) (4.28) (3.61) (3.38) (5.58) (1.95) (2.24) (4.88)

Observations 2,683 2,684 2,685 2,684 2,667 2,669 2,674 2,672

Adjusted R-squared 0.068 0.071 0.044 0.065 0.070 0.050 0.048 0.083

High institutional

(Low short sales constraint)

Low institutional

(high short sales constraint)

High divergence of

opinion

Low divergence of

opinion

High divergence of

opinion

Low divergence of

opinion
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Table 4 

Abnormal Returns around the Last Day of Repurchase Programs 

 
This table shows the mean abnormal returns around the last day of repurchase programs.  LD is the last day of the repurchase 

period.  Abnormal returns are reported for the total repurchase sample and samples divided by relative repurchase size.  Statistical 

significance levels of the mean abnormal return are based on cross-sectional t-statistics.  *, **, and *** indicate significance at 

the 10%, 5%, and 1% levels, respectively, in two-tailed tests. 

 

 

 

 

  

Day/Period

LD-1 0.09 *** 0.08 * 0.02 0.17 ***

LD 0.13 *** 0.11 ** 0.15 *** 0.13 **

LD+1 -0.06 ** 0.05 0.06 -0.30 ***

LD+2 -0.22 *** -0.22 *** -0.18 *** -0.26 ***

LD+3 0.07 *** 0.12 *** 0.08 * 0.03

LD+4 0.03 0.05 0.05 -0.03

LD+5 0.04 0.07 0.06 -0.01

LD+6 0.17 *** 0.19 *** 0.22 *** 0.10 **

LD+7 -0.03 0.01 -0.01 -0.08 *

LD+8 0.08 *** 0.15 *** 0.07 * 0.02

LD+9 -0.02 -0.06 -0.03 0.04

LD+10 0.05 * -0.01 0.13 *** 0.01

LD+11 0.20 *** 0.25 *** 0.26 *** 0.08 *

LD+12 -0.02 -0.09 ** -0.01 0.04

LD+13 0.08 *** 0.13 *** 0.09 ** 0.03

LD+14 -0.13 *** -0.15 *** -0.11 ** -0.15 ***

LD+15 -0.01 0.15 *** -0.03 -0.15 ***

LD+16 0.04 0.05 0.06 0.02

LD+17 -0.07 *** -0.10 ** -0.04 -0.08

LD+18 0.01 0.07 0.00 -0.04

LD+19 0.04 -0.02 0.08 * 0.06

LD+20 0.12 *** 0.14 *** 0.10 ** 0.11 **

LD to LD+20 0.48 *** 0.89 *** 1.01 *** -0.45 **

Repurchase period 2.62 *** 1.37 *** 2.08 *** 4.41 ***

Total

(N=10,749)

RelRepSize 

Low

(N=3,587)

Middle

(N=3,580)

High

(N=3,582)

AR

CAR
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Table 5 

Timing Skill, Repurchase Size, Short-sales constraints, and Divergence of Opinion  
This table shows the timing skill (TS) which is defined as actual repurchase price minus average stock price from program 

announcement day to the day before actual repurchase period, divided by average stock price from program announcement day to 

the day before actual repurchase period for the total sample and the sample divided by the repurchase size (RelRepSize), the 

short-sales constraints (INST), and the divergence of opinion variables (MSE and Breadth).  RelRepSize is defined as the number 

of repurchased shares divided by outstanding shares.  Panel A shows summary statistics for the TS of the total sample.  Panels B, 

C and D show the TS for the sample divided by the short-sales constraints (Institutional ownership) and divergence of opinion 

(MSE and Breadth).  INST is the ownership of institutional investors.  MSE, defined as the mean square error, is computed as the 

deviation from the value predicted by the Fama and French three-factor model estimated over the period from −70 days to −11 

days before the announcement date.  Breadth is defined as the number of mutual funds that own their stocks, divided by the total 

number of all available mutual funds reporting in the same year.  Statistical significance levels of the mean cumulative abnormal 

return are based on the cross-sectional t-statistics. *** indicates significance at the 1% levels in two-tailed tests.  

 

 

Panel A: Total sample and subsample divided by actual repurchase size 

 
 

 

Panel B: Subsamples divided by the short sales constraint and actual repurchase size 

 
 

 

  

Total
Low

(A)
Middle

High

(B)
(A) - (B)

Total Mean 0.56% -0.40% 0.35% 1.75% -2.15% -7.48 ***

t-stat  4.78***  -2.32*** 1.81* 7.62***

N 10,384 3,447 3,480 3,455

RelRepSize (outstanding share)

t-stat

INST Total
Low

(A)
Middle

High

(B)
(A) - (B)

Low Mean 1.11% -0.93% 1.20% 3.83% -4.77% -8.57 ***

t-stat  4.96*** -3.14***  3.18*** 7.59***

N 3,496 553 1,165 992

Middle Mean 0.62% -0.15% 0.69% 1.44% -1.60% -3.25 ***

t-stat  3.16*** -0.52 2.12** 3.60***

N 3,467 599 1,215 1,067

High Mean -0.08% 0.05% -0.92% 0.50% -0.45% -0.99

t-stat  -0.46  0.17 -3.09*** 1.61

N 3420 924 1100 1396

(A) - (B) Mean 1.19% -0.99% 2.12% 3.34%

t-statistics 4.21*** -2.27** 4.38*** 5.92***

RelRepSize

t-stat
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Panel C: Subsamples divided by the divergence of opinion (MSE) and actual repurchase size 

 
 

 

 

Panel D: Subsamples divided by the divergence of opinion (Breadth) and actual repurchase size 

 
 

 

 

 

 

  

MSE Total
Low

(A)
Middle

High

(B)
(A) - (B)

Low Mean 0.56% 0.00% 0.74% 1.05% -1.04% -3.13 ***

t-stat  4.13***  0.02    3.28*** 3.71***

N 3444 1251 1224 969

Middle Mean 0.07% -0.54% -0.37% 1.20% -1.74% -3.63 ***

t-stat  0.37  -1.78*   -1.10  3.19***

N 3457 1197 1162 1098

High Mean 1.06% -0.75% 0.68% 2.67% -3.41% -5.45 ***

t-stat  4.18*** -1.84* 1.55   6.01***

N 3481 999 1094 1388

(A) - (B) Mean -0.50% 0.75% 0.06% -1.62%

t-statistics -1.75*  1.77*   0.12  -2.78***

RelRepSize

t-stat

Breadth Total
Low

(A)
Middle

High

(B)
(A) - (B)

Low Mean 1.45% 0.14% 1.84% 4.64% -4.50% -8.15 ***

t-stat 7.04***  0.60   4.77*** 7.17***

N 3517 1796 1117 604

Middle Mean 0.48% -1.55% 0.12% 2.44% -3.99% -7.28 ***

t-stat 2.24**  -4.59***   0.37  8.24***

N 3447 980 1232 5.9832

High Mean -0.26% -0.17% -0.86% 0.13% -0.31% -0.61

t-stat  -1.42  -0.45  -3.08***  0.47

N 3418 671 1131 1616

(A) - (B) Mean 1.71% 0.32% 2.70% 4.51%

t-statistics 6.23***   0.70 5.67*** 7.37***

RelRepSize

t-stat
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Table 6 

Distribution of the Repurchase Program Sample 

 
This table shows the mean abnormal buy-and-hold returns (ABHR) for 3, 6, 12 and 24 months for all repurchase firms, the 

execution firms, and the non-execution firms.  Abnormal buy-and-hold return is defined as the difference between the buy-and-

hold return to the sample firm and the return to an appropriately matched size and market-to-book reference portfolio.  The 

execution sample is firms that actually execute the share buyback.  The non-execution sample is firms that do not actually 

execute the share buyback.  *, **, and *** indicate statistical significance at the 0.1, 0.05, and 0.01 levels, respectively.   

 

 
  

ABHR[1 to 3 month] Mean 2.17 *** 2.53 *** 0.89

t-stat 4.62 4.53 1.12

ABHR[1 to 6 month] Mean 1.92 *** 2.31 *** 0.54

t-stat 3.09 3.35 0.38

ABHR[1 to 12 month] Mean 1.59 * 1.69 ** 1.25

t-stat 1.95 2.03 0.55

ABHR[1 to 24 month] Mean 2.55 ** 2.90 ** 1.29

t-stat 1.99 1.98 0.49

N 2,258 1,767 491

Total Execution Non-execution
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Table 7 

Calendar-Time Portfolio Regressions 

 
This table shows the results of the calendar-time portfolio regression for the total sample, the execution sample, and the 

nonexecution sample.  Execution month is the result of calendar-time portfolio regressions using only the execution months 

following the program announcement.  Nonexecution month is the result of calendar-time portfolio regressions using only 

nonexecution months following the program announcement.  EW_Return is the result of calendar-time portfolio regressions in 

which the dependent variable is the equal-weighted return and VW_Return is the results of calendar-time portfolio regressions in 

which the dependent variable is the value-weighted return.  RM-RF is the excess return on the market where RM is a value-

weighted return to the Tokyo Stock Exchange and RF is the return on short-term Japanese government debt.  SMB is ‘small 

minus big’; the average return on three small firm portfolios minus the average return on three big firm portfolios.  HML is ‘high 

minus low’; the average return on two value portfolios less the average return on two growth portfolios.  *, **, and *** indicate 

statistical significance at the 0.1, 0.05, and 0.01 levels, respectively. 

 

Panel A: Portfolio of total sample 

 

 

 

Panel B: Portfolio of subsamples divided by execution 

 

 

Coef. Coef.

α 0.34 2.19 ** 0.79 1.35

RM-RF 0.95 24.28 *** 0.97 14.89 ***

SMB 0.87 11.60 *** 0.39 1.82 *

HML 0.30 3.02 *** -0.30 -0.84

R
2 0.90 0.52

Repurchase sample

Equal weighted Value weighted

t-stat t-stat

Coef. Coef. Coef. Coef.

α 1.59 6.08 *** 1.44 3.63 *** 0.11 0.69 0.75 1.28

RM-RF 0.78 15.94 *** 0.75 9.45 *** 0.99 22.20 *** 1.06 9.19 ***

SMB 0.82 7.50 *** 0.20 0.86 0.88 11.35 *** 0.53 1.39

HML 0.10 0.74 -0.08 -0.45 0.31 3.25 *** -0.22 -0.60

R
2 0.75 0.48 0.91 0.53

t-stat t-stat t-stat t-stat

Execution month Non-execution month

Equal weighted Value weighted Equal weighted Value weighted


